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EXPLOSIONS IN COAL-MINES 
' Explosions in Coal-Mines. By W. N. and J. B, Atkinson, 
H.M. Inspectors of Mines. (London : Longmans, 
1886.) 

E verybody in the icast degree conversant with 
matters connected with coal-mining will at once 
admit that our knowledge of the remote causes of collieiy 
explosions has increased enormously during the last few 
years^ Whether, however, the practical application of 
this knowledge has kept pace with the rate of increase in 
the knowledge itself Is another matter. Since 1851, when 
the first Mines Inspection Act was in force, the number 
of fatal explosions in collieries has steadily diminished, 
but the annual loss of life from these catastrophes is as 
great as even During the ten years ending i860 there 
were 8ao fatal explosions, resulting in 2441 deaths, or an 
average of 2*98 deaths per fatal explosion ; during this 
it there was an average of 3000 persons employed 
I and about the mines for every fatal explosion, and 100$ 
ns for each resulting death. During the ten years 
1870 the number of fatal explosions fell to 565 ; 
deaths were 2267, or an average of 4'oi per fatal 
Son ; and the ratio of persons employed to each 
explosion was 5650, and hence to each resulting 
th 1408. During the ten years ending 1880 the 
lumber of fatal explosions was 424 ; the resulting deaths 
It 2686, or an average of 6*33 per faul explosion ; the 
o of persons employed to each fatal explosion was 
372, and to each resulting death 1795, During the five 
trs ending 1885 we have had 146 fatal explosions, with 
t 906 persons, or an avmge of 6*20 deaths from 
explosion ; the ratio of persons employed to each 
^ erosion was I 7 » 503 , and to each residting death 
TO. These figures are in the highest degree significaiit, 
they w not tapable of telling everything. They do 
bring out the fact diat the actual violence 
when they do occur is nowadays 
Ihis may seem to be , indicated 
^ *wwge number o( 4*»aA Stam 
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each fatal explosion, but then, on the other hand, there 
are far more men employed in pits now than formerly. 
The diminished number of explosions is probably due, in 
the first instance, to the more general employment of 
safety-lamps, and, during late years, to the restrictions 
which have been placed upon the use of explosives. The 
increase in the average number of deaths to each 
explosion is doubtless owing to the gradual deepening of 
the pits and to differences in the mode of origin and 
character of the explosion. Thirty years ago the pits as 
a rule were comparatively shallow and damp. Such a 
sinking as that of the Ashton Moss pit ‘at Audenshaw, 
which is upwards of half a mile deep, was unknown. 
Explosions in these damp shallow pits were usually 
caused by the ignition of gas, most frequently by naked 
lights ; they were very local in their action, and the loss 
of life was small. Nowadays an explosion in a deep and 
dry mine not unfrequently penetrates throughout the 
whole pit ; it is often extremely violent, and the number 
of deaths, mainly from after-damp, is correspondingly 
great 

There can be very little doubt that such explosions are, 
in the main, caused by dust. The fact that fire-damp is 
not the only explosive agent which may be present in 
coal-mines is now generally recognised. It is, however, 
a moot point with many practical men whether coal-dust 
alone, in the entire absence of gas, can bring about an 
explosion of any magnitude. It is generally conceded 
that a very small amount of gas, an amount, indeed, too 
small to be recognised by the elongation of the flame of 
a safety-lamp, or the formation of a " cap,” is sufficient in 
the presence of coal-dust to form a dangerously explosive 
atniosphere, but colliery managers and many mining 
engineers have, apparently, been slow to believe that dust 
itself may, under certain conditions, effect an ex|^osion 
quite as violent in its character as the most fonmdable 
gas explosion of which we have any record. The Royal 
Commissioners appointed to inquire into accidents in 
mines reported that in their opinion it was weH estab- 
lished that even when the air is quite firee firom fire-damp, 
an cxcepUonally inflammable coal-dust, in a very finely- 
divided and dry condition, and existing in abundance in 
the immediate, .yitxttity oi* « Wown-ont shot, may when 
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raised by the shot be ignited so readily and tsaaxf on die 
dame so rapidly that it may luxadoce explosive edecti df 
a similar character to those caused by a gas exploslcm. 
The dame as it rushes aloi^, If ^ by ^rtMy raised d«ie^ 
may extend under these cifcumstanees to very coimder- 
able distances, with results resembling, in their disastreee 
nature, those of explosions originating with, and mainly 
due to, dre«damp. This conclusion is very greedy 
strengthened by the evidence which the Messrs. Atkmson 
have brought together in the boo!c before us. Their work 
indeed constitutes the most formidable indictment against 
coal-dust as a cause of colliery explosions which has yet ; 
been drawn up. In their capacity of Inspectors they I 
have investigated with the most patient care the circum- 
stances connected with what we may call six typical 
explosions. These were — 

Name of coUiery Deaths Seams affected 

Sept. 8 Seahatu 164 2.20 a.m. Maudlin and 

_ Hutton 

]6Sa 

Feb, 16 Trimdon Grange 74 2.30 p.m. Harvey 

April 18 Tudhoc 37 1.15 a.m. BrockweU 

April 19 West Stanley 13 1.0 a.m. Basty 

April 25 Whitehaven 4 11.15 p.m. Main Band 

March 2 Usworth 42 8.58 p.m. Maudlin 

All the explosions with the exception of that at White- 
haven were in the county of Durham. It would be quite 
impossible in the space at our disposal to follow the suc- 
cessive steps in the minute analysis to which the authors 
have subjected each of these explosions. We should 
require, moreover, many of the numerous plans of the 
colliery workings with which the book is illustrated were 
wc to attempt such a task. All that can now be done is 
to point out the characteristic features of the several 
explosions, and to indicate the general conclusions which 
the authors draw from the consideration of the various 
circumstances connected with them. We are conscious 
that in some respects this method of treating their work 
hardly does justice to the authors. It fails to convey any 
idea of the thoroughly scientific manner in which the 
Messrs. Atkinson's investigations have been conducted ; 
of the minute and painstaking mode of their observation ; 
or ef the care and skill with which their deductions have 
been made. The authors, even in the earlier pages of 
ftie book, make their position in regard to the question I 
ai Cas versus Dust perfectly clear, but not even the most 
prejudiced opponent of the dust hypothesis can complain 
of the manner in which the evidence is presented. 

The Durham explosions presented many features in 
comarum. In the first place no accumulations of gas 
were known to exist in quantity sufficient to cause the 
widespread destruction which happened, nor were such 
accnbinlations considered possible* In all these explo- 
sions thee downcast italics were more or less damaged. 

Ttimdon Graiige,Tttdltoe, West Stanley, and Uswcwrth 
Ihie eiqikitftons did not cross the doamcast shafts ; these 
were wet, and the roadwa3rs near them were damp. At 
Jl^ssham the shaft was dry, and the explosion crossed it 
wed j^etefided ftir beyond it In 411 cases the vidtai 9 to 
wild ftjmie of the expionons^ere^^ to roads-^ 
w:hidt there was modi coaldittst Tim emi^doss we^ 
,aaoit;pleM'.tit the IntifiGe awl; beiwe^ 


pcamitaBy no gas be expected, and where 

^ites were in oonstam ase* The padi of :aie eaqdosi 
wns In all cases ihed fftf dr Mmerdng the pi 

m smease did it esdesid by meane ^ad^he «mom air-wi 
The return air- ws^^s carry ofiTehe Jrases av^bipd m the i 
but are practicaBy free firom dhist. In certain of 1 
intake air-ways at Seaham and Uswortb no coals w< 
led, and they were consequently cotn|Mwatively ftee ftc 
coal-dust: no traces of the explosions were observed 
diese roads. The explosions were In many cases arrest 
where the haulage roads were wet In no instance c 
the explosion ascend or descend vertically through stap 
or shafts communicating with other planes of workin 
If the explosions were due to gas, their extension woi 
not be influenced by the direction of a communicati 
passage ; on the other hand, very little coal-dust colle 
in vertical passages, in almost every case of an explos 
which could with oeitainty be attributed to fire-dan 
there is evidence that men have been alarmed and ha 
attempted to escape from the workings before the act 
occurrence of the disaster : in all the five Durham < 
plosions there was no indication that any movements h 
taken place amongst the men suggestive of alarm ; th 
bodies were found in the places where their work requii 
them to be, close to their tools and lamps. 

At Seaham, Tudhoe, West Stanley, and Usworth 
explosions were simultaneous with the firing of shots 
stone ; in these cases the explosions occurred when 1 
pits were occupied by stonemen and repairers and at I 
only time when the operations of the mines allowed t 
firing of shots. At Seaham, Tudhoe, and Usworth 1 
shots were fired on a main intake atr-road and at poi 
where currents of air of between 20,000 and 30,000 cu 
feet per minute were passing. At West Stanley the s 
was fired, in stone, at a working place by a naked fiaj 
and the air in the vicinity would probably contain a s n 
quantity of fire-damp, but not sufficient in amount to idb 
its presence in the safety-lamp or by Itself to be explosi 
In the other cases it is almost impossible to conceive t 
the air could contain any sensible quantity fif gas. 
Seaham it would be necessary to assume that the { 
came down the shaft, or that there were three separ 
and simultaneous outbursts of it on the three main mi 
diverg^g from the shaft. At Tudhoe, whese the airca 
direct from the surface by two shafts, it wquld be neooM 
to assume two separate and simultaneous outbursts. 
Usworth the air had passed no working place, and CQ 
I hardly have contained even a trace' of fire-damp. 

; West Stanley no appreciable quantity of gas could 
present in the main intakes, al^ough a small quaq 
might be contained in the air near the place where 
shot was fired. 

There remains the Trimdon Grange explowwi,; Wh 
was unconnected with ^ot-firing. There was dlstl 
I evidence that H (niginated with the tgnitHsm e€ 4^ 

I light of a boy engaged at a pntup in conneetion with at 
drowned woifdiigh which gas was fiotmd to Tf 
and that it eiOieiided with great force m paarts of 
more than a mllo dlftaht from its migm ^ong tSfo ,|i 
intake air-ways. 1 * 

Now all ^ Dai^ 

disasters make it iaiaifoit ominih ^ main 
. ftfopagatioii of ijm dni<^^di»| 
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^ of tlid ivo Closet it was 4 tt 8 t aloiie4 Im lbur out of the 
ftva cases the ihot^rmg^ tn no 

oMit It is^xiot at aU necessary 
tile shmald be blown out to cause the ignition 
^tbe dit8t«ckiud which the concussion raises in a dusty 
noad* Prbjierly fired shots showfiame even when they 
dt^odge Urn stone or coal ; and the fiame is often con- 
sidetaye if there has been an overchaxge of powder, or if 
small coal or earth mixed with coal-dust has been used, 
as frequently happens, in the tamping. At Seaham^ 
Tudhoe, West Stanley, and Usworth the flame of the 
shot ignited the dry inflammable dust dislodged from the 
roof or raised frOm the floor by the concussion of air 
which foHowed, and the explosion was propagated by 
fresh dust-clouds raised in the manner described by the 
Royal Commissioners. At Trimdon Grange an explosion 
of fire-damp operated in the same way ; the violent move- 
ment of air resulting from the ignition of fire-damp and 
air raised a cloud of coal-dust into which the flame from 
the fire-damp passed, and the ignition of the coal-dust 
propagated itself as in the other cases, and, as in these, 
continued so long as it was fed by fresh fuel. This rapid 
ignition of dust containing upwards of 8o per cent, of 
carbon would result in the formation of large quantities 
of carbonic acid, and possibly even of the more poisonous 
carbonic oxide : when it is considered that it is impossible 
to live in air containing even 3i per cent, of carbonic acid, 
the deadly character of the after-damp so formed is 
readily conceivable. 

In striking contrast to the Durham explosions was that 
at Whitehaven. This was in a wet pit ; the coal being 
worked was wet, and all the surroundings were damp, and 
free from dust. The cause of the explosion was gas, 
which was known to be in the pit, and frequently present 
in large quantities. Although it is probable that some 
30,000 cubic feet of an inflammable mixture of air and 
fire-damp were ignited, the explosion was confined to a 
limited area of the workings, which extend to nearly three 
miles from the shafts. Seven men were within the district 
of the explosion, of whom three escaped. The survivors 
stated that all the men were alarmed by the appearance 
of gas immediately before the explosion, and hurried 
away. In the act of retreating the gas ignited at a lamp 
whi^ was afterwards proved to have been defective and 
lo allow of the passage of the flame This the authors 
•ay was the most considerable explosion of fire-damp and 
yr that they are acquainted with. They have personally 
investigated during the last twelve years almost all the 
e9E|flosioiis occurring in the North England, and they 
^not point to a case where there was direct evidence of 

10 tatge a quantity of fire-damp and air exploding. 

The moral of this is obvious. It can scarcely be 
gainsaid that some of the most disastrous explosions of 
tihe last thirty years are primarily to be attributed to the 
jafsactice of firing gunpowder in dusty minea That under 
circumstances gunpowder can be used wi^ safety 

11 e^wed. But the Royal Commissiofim have issued a 
Winning in no uncertain tenns. They have convinced 
Wimseliw diat the abolitiem of the use of powder in 

dusty mines will not generally inve^vewny ib^did^le 
inasmuch as the work which is accom- 
4 ti;%R^loymeht both hi coal end: In' shnm : eta . ' 

e(|tisl efifidencyf'aiidat.vefiy tale': 


if any greater outlay, by otbor means Unless, therefore, 
mining engineers, or those immediately responsible for 
the working of collieries, can devise some satisfactory 
method of minimising the danger due to dust, they will be 
compelled before very long, in deference to public opinion, 
to renounce the practice of blasting by means of gun- 
powder, or by any other agent which causes a flame. 

T.' E* Thorpk 


McLennan^ s studies in ancient 

HISTORY 

Studies in Ancient History : comprising a Reprint of 
Primitive Marriage^ By the late John Ferguson 
McLennan. A New Edition. (London: Macmillan 
and Co, 1886.) 

T he first edition of ‘‘Primitive Marriage appeared 
in 1865, and the book was already extremely rare 
when, in 1876, it was reprinted as the first part of the 
“ Studies in Ancient History.^' The reprint also soon 
became scarce, and while the influence of the author has 
been steadily growing, and almost all students of early 
society have come to attach great importance to his 
speculations, his principal writings have for some years 
been almost inaccessible. This new edition therefore sup- 
plies a real want, and it is doubly welcome for the sparing, 
but judicious, notes and appendixes which the editor, 
Mr. D. McLennan, has attached to his brothers book. 
“Primitive Marriage” broke ground in a new field of 
research, and, as the point of view was wholly novel, the 
collection, sifting, and marshalling of the evidence on 
which the argument was based was entirely pioneer's 
work. At the close of his life, McLennan was in posses- 
sion of a much larger material ; he had pursued his argu- 
I ment in new directions and to further conclusions, and on 
I one or two points he had come to change his views. But 
new research had only confirmed the main lines of the 
argument sketched with so firm a hand in his original 
essay ; and read with the caveats which his brother has 
introduced at one or two points— chiefly as regards the 
interpretation of the Levirate, and the prevalence of Ag- 
nation — the present reprint may be taken as generally 
representing, so far as it goes, the author's final conclu- 
sions on the subjects discussed. I say so far as it goesy. 
for in many directions his conclusions had been added ta 
and his views developed. The editor promises us a 
second volume, to consist for the most part of writings 
hitherto unpublished, which will throw a good deal of 
light on these new developments ; meanwhile he has re- 
stricted himself in the notes “ to certain matters on which 
the author had announced a change of view, and to cer- 
tain others where circumstances bad made an additional 
statement imperative." Of the additional statements, the 
most important is contained in two long notes appended 
to the essay on Morgan s “ classificatory system" of re- 
lationships, in which it is clearly made out that Morgan's 
theory rests on misconception of the facts, and that the 
supposed classificatory system of relationship is not a 
system of relationship at all, but a system of terms of 
ceremonial or friendly address, used In conversation even 
beta^n persmis who are not related to ohe another in 
mf way. This comes out so dearly in the cases about 
best informed, tbst it is very questfonahle 
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There can be no doubt that all that portion of the work 
which contains translations from the ** Moupgraphta ^ of 
Fries will be exceedingly valuable to British mycologists, 
and this extends through the whole o( the first volume 
and 165 pages into the second; the only regret being that 
the few remaining species, which have not as yet been 
recorded in these Isles, were not inserted in brackets, 
or published as an appendix, so that the whole of Fries’s 
excellent work might have been in the hands of every 
mycologist in this country. Perhaps even now such an 
appendix might be published, and no doubt it would meet 
with a hearty w'clcome. 

Despite of such strictures as we have been impelled to 
make, we venture to hope that the present edition will 
soon be e.xhausted, and that its author wull be called upon 
to prepare a new^ and revised edition, with a key to all 
the mysteries of the old one, M, C. C 

TIf£ OCEAN 

Der Ozean, \’'on Otto Kriimmel. (Leipzig imd Prag : 

Freytag-Lempsky, 1886.) 

T he great interest which oceanographical studies 
have aroused within the last few )ears is shown in 
a marked manner by the publications destined to popu- 
Ic'irisc the notions acquired respecting this vast and 
important chapter of physical geography. Not long after 
the appearance of the “ Lehrbuch der Ozea nograph ie ” 
by Boguslawski, whose untimely death has interrupted 
-the publication of the second volume, we have a new and 
small manual by Dr, Otto Kriimmel, whose name is 
already know'n to oceanographers. 

This little treatise is clearly written, and the most 
important general notions concerning the physical geo- 
graphy of the sea are well stated, and discussed with 
ability. The author has succeeded in expressing brielly 
the essential notions about the ocean, which have been 
recently acquired by the Challenger and other deep-sea 
expeditions. 

The author describes, in the first place, the ocean’s 
surface and its subdivisions (“ Die Mccresflachen und 
ihre Gliederung ”) ; discusses the relation of oceanic and 
terrestrial areas from the point of view of their respective 
size ; indicates the distribution according to hemispheres ; 
and points out the classification he has adopted into 
oceans, properly so called, with their general systems of 
ocean currents, and secondary seaSy which are more or 
less cut off from the great oceans. The secondary seas 
arc again subdivided into interior y or i nter- continental y 
and border seaSy situated on the outer edges of the con- 
tinents. The volume of oceanic water is then estimated. 
In the sccortd chapter the interesting questions connected 
wdth the deformation of the level and surface of the ocean, 
owing to the attraction of the continental masses, are 
examined The depths and contours of the ocean basins 
are next pointed out, and the work of the Challenger and 
other deep-sea expeditions, together with the apparatus 
^l^yed, is described. The observations of the Chal- 
4 en^r upon the natuie and distribution of deep-sea 
deposits are summarised. The fdiysical and chemical 
pr<^ttios of sea- water are set forth in a special chapter — 
tlm sahmty of the ocean, its distribution and origin ; the 
gas contents ; the transparency and colour, arc, in turn, 


treated of. After having made known the prindi^ 
phenomena regarding the temperature of the ocean and 
its distribution, Kriimmel treats of the glacial phenomena 
of the Arctic Antarctic Oceans, pointing out the 
limits of the floating ice and icebergs in each region, and 
the influence of these regions on the questions of genera) 
oceanic circulation. The last chapter is reserved for a 
consideration of the movements of water, such as currents, 
waves, and tides. 

Such is the general order and method Of this 
manual. There is no attempt to give any general 
notion of the life of the shores, deep sea, and sutface of 
the ocean, or of any of the phenomena due to enganisras. 
The author shows himself to be everywhere au ctmrani 
with the most recent discoveries in his subject. It w^ould 
appear, however, that he has not had an opportunity of 
consulting the “Narrative of the Cruise of the Chah 
lengerl' published last year, or he would have embraced 
in his descriptions some additional interesting details and 
general view's. The w'ork is illustrated by many wood- 
cuts and small charts, some of which are instructive, 
others conveying little information to the reader, bul 
w'hen the low price of the book (one shilling) is remem- 
bered it w'ould be unfair to criticise closely these illus- 
trations. Dr. Krumniel has attained the object he hac 
in view — to popularise in a scientific manner our know- 
ledge relative to the physical geography of the sea, a 
subject full of interesting questions for all cultured 
minds. J. M. 

LETTERS TO THE EDITOR 
\Th€ Editor does not hold himself responsible for opinions ex 
pressed by his correspondents. Neither can he undertake i 
return ^ or to correspond toith the writefs of r^ected manu 
scripts. No notice is taken of anonymous communications, 
[ The Editor urgently requests correspondents to keep their letter 
as short as possible. The pressure on his space is so grea 
that it is impossible otherwise to insure the appearance eve^ 
of communications containing interesting and novel facts*^ 

On the Connection between Chemical ConetiUttion 
and Physiological Action 

As regards Dr. Brunton’s letter in last week’s Natur: 
(p. 617), I W'ould express myself a.s more than satisfied with 
personal explanation, but Dr. Brunton has not noticed the mo 
important point to which I wished to call attention,^ viz. tha 
whatever may be the value of my experiments, as showing a con 
nection between phy:!*iological action and cliemical constitution 
the researches of Crum Brown and Fraser have really n 
bearing on the subject, for the simple reason that they bad n 
knowledge of the chemical constitution of the re-agents the 
employed. There is an old receipt for cooking a bare whicl 
commences Eirst catch your hare f and in attempting to shoi 
the influence of change in chemical constitution on phy iologics 
action, it is w'ell first to get a constitution. In the last ed'tio 
of Watts’s “ Organic Chemistry ” (1886) it is stated, “ All ihes 
bases (the alkaloids), like the aniin^, are derivatives « 
ammonia, but their molecular structure is for the most part ur 
known.” Even as regards inorganic compounds, our know 
ledge of their chemical constitution is not the roost definite, ht 
I believe that the arrangeroent of the elements in Uomorphor 
groups expresses most clearly the resemblance in the chemict 
constitution of their compounds. 

After again reading carefully Dr. Bnniton s paper, I iittui 
confess that I cannot mod anything showing the connection w 
tween chemical constitution and physiological action, excep 
perhaps, in the case of the alcohols. Here we have a doss < 
bodies in which the different members of the senes have pn 
bably the same relation to each other as the elements in i* 
same isomorpfaous group, and it is an iilitereidng fiict thatm 
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* oiilydoth^y rcsemWe each other in their physiological action, 
but that th^lt toxic action inereases with their molecular weight, 
a$ I have. shown to be the ease with the inorganic elements, 
whercA ih each tsomorphous group, the toxic action increases 
with tpe atomic weight of the elements. 

In cohduslbn, I would reprint an extract from a paper pub- 
liHlied forty years ago A moment’s reflection on the pro- 
' blems to be aolved will suffice to show that experiments con- 
ducted with this class (inorganic) of substances are more likely 
to furnish useflil results than those made with bodies derived 
from the animal or vegetable kingdom, although, owing to the 
striking effects caused by some of these substances, physiologists 
haVe mostly directed their attention to them. By so doing, 
however, we are employing re*agents with the properties and 
composition of which we are imperfectly acquainted, to the 
neglect of those on the nature of which chemistry has already 
thrown much light, for not only are we better acquainted with 
the more purely chemical properties of inorganic compounds, 
but their relation to heat, electricity, and molecular polarity has 
been to a considerable extent made out.” James Blake 


The Beetle In Motion 

Much has been written on ** the horse in motion.” Can any 
readers of Nature supply me with references to published 
matter on the subject of hexapod progression ? 

The few observations I have made may be summed up in a 
few words. I use the letters r and / to signify the right and left 
legs respectively, and number the limbs from before backwards. 
When walking rapidly the appearance is as if / 1, and /3 
moved forward together simultaneously, alternating with ri, /2, 
and r 3. When the pace is slower it is seen that / 1 and r 2 
start together and come down at about the same lime, soine- 



Disinfection by Heat 


In Dr. Parsons's Report on Disinfection by Heat (Nature, 
vol. xxxiv. p. 583) occurs the statement : “ It appears that there 
arc no tables or formulae in existence by which the degree of 
humidity of the air corresponding to a given difference between 
the W'ct and dry bulb ihcrmonteter^ at these high temperatures 
can be ascertained.” There are both tables and formulae ; but 
the tables are the numerical values for the formulae, and such 
tables are to be found in Balfour Stewart on “ Heat,” Dixon’s 
“Treatise on Heat,” Blanford’s “Meteorologist’s Vade-mecum,” 
and numerous works on the steam-engine. 

Let the degree of humidity be represented by h ; vapour- 
tension at dew-point by x ; wet-bulb temperature by /, its 
vapour-tension by f ; dry-bulb temperature by 7 ", its vapour- 
tension by F ; barometric pressure by Then, the theory of 
the dew-point gives 


and 

hence 


h = 


X 

— _ ♦ 
F 


0*382 t)b 

•*• = / ; 

1115 - 07/ 

f 0*382 


F (1115 - o'Tt)F 


The tables give the vapour-tension, consequently if T, /, and b 
are known, A can be found. At these hign temperatures the 
degree of humidity would probably not be required very accu- 
rately. If within I or 2 per cent, of accuracy would suffice, the 
second term may be omitted. This results from the fact that 
the liighcr the temperature of the air, the nearer is the dew-point 
to the wet-bulb temperature. 

The quantity sought then is ^ = — . Given T - 299, 299, 


and 249 ; ^ = 146, 165, 190 ; and taking F and / in pounds 
from a table in ** Lardner on the Steam-j^gine ” « 

3*5 

(1) A = — = *05 ; 

63 

5*5 

(2) ^ *08; 

63 

. 9*5 

(3) ^ = — = *32* 

29 

Here saturation is represented by unity. This is at once a 
short and simple methoa of calculating the degree of humidity at 
these very hifm temperatures. If the barometrical pressure were 
observed, and the long second term worked out, the results 
woaid not be materially different, but would be something less, 

R* Sirauhan 

Ofibrd Road, London, N., October 25 


times one sometimes the other being a little the first. Then, 
lifted almost but apparently not quite at the same time, 
starts. The motion of this leg being somewhat slower, and the 
limb having further to travel, the foot generally comes to the 
ground appreciably later than / 1 or r 2. The general effect is 
to produce, at the moments of pause between the strides, the 
position indicated in the figure, which differs considerably from 
the conventional position delineated by artists who seek to repre- 
sent the beetle in motion. C. Lloyd Morgan 

University College, Bristol 

The Astronomical Theory of the Great Ice Age 

In Sir Robert Ball’s paper on this subject, which appears in 
your last number (p. 607), that author states that the calculation 
given “ has convinced him that Mr. Croll’s theory affords an 
adequate explanation of the Ice age.” It is more in the hope 
of obtaining from Sir Robert a statement of the grounds of this 
conviction than for the purpose of controversy that I write 
this letter. 

It will of course be conceded that the frost and snow of a single 
winter, melted off during the following summer, would not pro- 
duce an Ice age. But, on Sir Robert Ball’s figures, the increase 
of winter cold at the period in question was accompanied by a 
corresponding and equal increase of summer heat. Why, then, 
should the latter prove insufficient to melt the winter accumula- 
tion of snow and ice in any locality where it now suffices to 
melt it? 

The question is one of the joint result of two opposing forces. 
Both, under the supposed conditions, are intensified and equally 
intensified. How does this affect the result ? More srow and 
ice is doubtless formed in the winter, but then more heat is 
employed in melting it during the ensui^ summer. Why, then, 
was it not melted in any p’acc where it is now melted ? A kind 
of answer to this question may be extracted from the writings of 
Mr. Croll, but not, I think, a satisfactory one. I am therefore 
anxious (in common, 1 am sure, with many others of your 
readers) to hear the reply of Sir Robert Ball. 

Llandudno, October 25 W. H. S. Monck 

The Enormous Loss from Ox-Warble 

I VENTURE to solicit your co*operation in making .some points 
better known in order that farmers may be better able to protect 
themselves from the enormous loss from warbles on cattle from 
the bot-fly, positive proof having been furnished that it largely 
exceeds 2,000,000/. to 3,000,000/. yearly 1 To begin : I appeal 
to those formers who have somewhat studied the question to 
make it clear to those who have not done so that^ warblt 
lump has a large maggot under it^ feeding on the juices of the 
hide or flesh. The^e lumps many call “health lumps” or 
** thriving bumps,” and seem to prefer that their cattle shouhi 
have them. It is readily seen how this serious fallacy has arisen, 
vi*. from the fact that the warble lumps begin to show about 
Christmas (from the growth of the maggot under them), which 
also happens to be tlw time that the cattle receive th^ most 
nourishing food, and are then warmly housed or sheltered. But 
there couM be no greater mistake than to think that the swellings 
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irom the ravages of these horrid maggots are proof of a thriving 
condition ! A correspondent writes me : Since reading recent 
issues on the ox-bot or warble-dy, X have visited sevend cattle 
markets and slaughter-houses to see for myself if die ravages of 
the maggots are so serious as the statements led one to believe. 
I must frankly state that what I have seen convinces me that the 
statements are much under the mark rather than over it. The 
first beast I handled showed 42 warbles, some only 3 to 6 , 
whilst many others showed 30 to 70 ; and on examining hides 
at slaughter-houses this state of thin^ was again confirmed (the 
warbles are more readily seen upon uie i/;tdVr-side of the skin, 
and many are small ones that would not show as a lump. I am 
certain a farmer has only once to make such a visit to be not 
only convinced of the great loss, but also, if he has any neigh* 
hourly feeling about him, to make him call the attention of bis 
brother-farmers to the subject.” 

I am anxious to indorse this recommendation, for the farmers 
should now satisfy themselves as to the actual state of the 
matter, ^ in a few weeks from now the warble lumps will 
have vanished, and I fear the fanners will hardly take protective 
measures during the summer, when the warbles are not visible, 
unless they are convinced ; whilst seeing would be believing. 1 
may remark that the following simple remetlies are all effica- 
cious to destroy the maggots : mercurial ointment and carbolised 
oil, to be applied with caution by a careful man ; or, better 
sUlJ, quoting from the Report of the Royal Agricultural Society, 
** As a general application, safe in all hands, McDougall’s pre- 
paration has proved excellently useful,” and I have convinced 
myself it is the best and safest remedy that can be applied, not 
only for destroying the maggots, but, later on, as a wash to 
prevent the attacks of the flies. I would not have occupied so 
much of your space, but I am convinced this is a subject of 
national importance. John Walker 

Southport 

P.S. — Farmers wishing for further information should read 
** Observations on Ox-Warble or Bot-Fly,” 1884, and a second 
Report on “ Ox-Warble or Bot-Fly,” 188$, by Eleanor A. 
Ormerod, F. K.Met.Soc., Ac. (London: Simpkin, Marshall, and 
Co.), and a new pamphlet called “ The Bot-Fly,” just issu^ by 

L C. Jack, Grange Publishing Works, Edinburgh. This work 
ly defines every minute detail of the history, life, prevention, 
and losses sustained by the dreaded i>est. 


Aurora 

The remarkable aurora borealis observewi by Prof. Piazzi 
Smyth at Edinburgh on July 27 (Nature, vol. xxxiv. p. 312) 
svems to have been visible over a very great area. In my 
meteorological journal it is remarked on July 27 that the bright 
silver-clouds appeared beautiful between 9<30 p<m. 

“ T^ colour cJf the northern sky above the silver-clouds was 
misty and brownish, though not cloudy.” 1 had never seen such 
a tint in the sky. I have no hesitation in saying that the unusu^ 
was the same as observed at Edinburgh. The fair 
white arc 1 did not see ; clouds came up at midnight. It may 
Im interesting to state that I also saw, on July 26 at 9.^0 p.m., 
an aurora-like white cloud in the north-west This cloud 
was very different from the well-known silver-clouds so often 
described in 1885 and 1886. On the 28th and 29th nothing 
extraordinary is mentioned in my journal, but on the 30th faint 
traces of the silver-clouds and again “a very strange yellow- 
brownish colour of the north and north-west sky ” are remarked. 
The great aurora on March 30 we also observed very well at 
Kbn^sberg. F. Haihv, 

Professor of Geography at the Konigsberg University 
Kdnigsberg, Prussia, October 25 


Sarthquaket 

It is always interesting to look for coincidences in the earth- 
quakes in different parts of the worfd. In Nature, vol. xxxiv. 
p» you announce that a vident earthquake was felt at 
Chmriestoo and many other places in the United States of North 
America, on the 22ud inst. at 3 o^clock in the afternoon, Le, 
ariL 2001. Greenwich time. On the same day a very slight 
is recorded as having occurred at Neuch&tel, Switserland, 
at imm. evening, Berne time, f.a. aoh. 50m. Greenwich 
It is not impossible, but I must coolesi scarcely probaMe, 


that the faint shock at Neuch&tel was the re-percussion of tli 
severe earthquake of North America. F. A. Fok)^ 

Morges, Switserland, October 31 

In connection with Prof O’Reilly’t letters in Nature t 
October 14 and 28 (pp. 570, 6i8), and your notice of Octobt 
^ (p- 599). I supply a few data, which at first I thought of to 
little interest for vour columns. At 6.12 p.m. local ttoi 
(lyh. 41m. universal time), on October 16, two shocks occurre 
with a short interval, the direction being approximately that 1 
the meridian. The intensity was such as might be proauced b 
very heavy carts pa-sing. H. DU BoiS 

Strasburg, October 31 

Meteor 

This evening, at about 8.25, I saw a magnificent meteor, < 
a blue colour, mlling a little to the left of the Pleiades. 

Belfast, October 31 Joseph John Murphy 


FREDERICK GUTHRIE 


F rederick GUTHRIE was bom in Bayswater o 
October 15, 1833, and was the youngest of si 
children. His father, Alexander Guthrie, was a tailo 
carrying on business in New Bond Street, and is sai 
to have been a man of literary taste and ability ; that h 
was a man of cultivation is shown by the education h 
provided for his children, one of whom, Francis, earl 
distinguished himself at University College, London, an 
at the London University, as a mathematician, and j 
now Principal of the South African College, Cape Towi 
As a boy, Frederick Guthrie was taught privately unt 
his twelfth year by the late Henry Watts, F.R.S. ; aftei 
wards he was sent to University College School, the 
under the head- mastership of Prof. Key, whence h 
passed into University College, London, There he n 
mained three years, the last two of which were devote 
mainly to the study of chemistry, under Profs. Grahat 
and Williamson, and of mathematics under De Morgai 
a teacher with whom it was impossible for a young ma 
of Guihrie^s power to come into contact without receivin 
a life-long impress. There also he ^ain came ini 
contact with Watts, who was then principal assistant i 
Prof. Williamson’s laboratory, and an intimate friendshi 
was cemented with his old tutor that remained unbrokc 
till the death of the latter. In the spring of 1854 Guthrj 
went to Germany to continue his chemical studies, an 
worked first at Heidelberg, under Bunsen, and then i 


Marburg, under Kolbc, where he took the degree < 
Doctor of Philosophy summa cum laude**) in 1851 
having previously graduated as Bachelor of Arts of th 
University of London. After returning to England h 
was appointed, in 1856, assistant to Dr. Frankland, the 
Professor of Chemistry in Owens College, Manchestei 


In 1859 he went to Edinburgh as assistant to the lat 
Vice-President of the Council, who had just succeede 
Dr. William Gregory as Professor of Chemistry in th 


Edinburgh University. 

Two years later Guthrie accepted the Professorship c 
Chemistry and Physics in the Royal College, Mauritiu: 
He arrived in the island in May i86f, and for six ycai 
he devoted himself to endeavouring to introduce an 
establish on a durable basis scientific instruction in th 


colony. Here one of his colleagues was Mr. Waltt 
Besant, the eminent novelist, with whom he fiormed 
friendship that remained intimate and unintmu^ 
through life. He returned to London on leave in 186 
and in 1869 he was elected Lecturer on Physics in tt 
Royal School of Mines, a post which, with extende 
duties and modified title, he retained till his death. 

In the spring and early summer of this y^r many < 
Guthrie’s friei^s remarked upon his looking ill a® 
seeming to be in low spirits. After a while he 
of a difficulty in swallowing, which presently becasne i 
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serious that he wa» uftable to take solid food. When at 
last he was prevailed upon to consult a physician, it was 
discovered uwit he was suffering from cancer of the throat. 
He sank rapidly during the last two or three months, and 
the inevitable end bf his disease came on October 21. 
He was buried in Kensal Green Cemetery on the 26th. 

Such were some of the chief outward and visible stages 
in Frederick Guthrie’s career. Perhaps the first thing to 
strike any one on making his acquaintance was his strongly* 
marked individuality. His opinions were, much more 
-than most men’s, of his own forming, not simply picked 
up as they floated about in talk or in print. And his 
conduct followed his opinions : he did what he thought 
right, with very little regard to the consequences to him- 
self, or to what might be thought of him by others. His 
scientific knowledge, too, was, much more than most men’s, 
of his own getting, the result of his own observation and 
experiment. In others, also, he valued even a small scrap 
of self-gotten knowledge more than a large store of 
secondhand erudition. In this respect he sometimes 
went to excess, and, though not without mathematical 
knowledge, he was somewhat apt to underrate the scien- 
tific importance of the work of mathematical physicists 
in comparison with that of pure experimentalists. But 
even this mistake had root in the thoroughly sound con- 
viction that it is the duty of a man of science to be a 
strictly faithful interpreter of the observed facts of Nature, 
and that, the further he ventures in the field of theoretical 
deduction the more room is there for self-deception. He 
seemed, however, sometimes to forget that phenomena 
do not present themselves to the natural philosopher 
ready clothed in words, and that all that can be expressed 
in human language is the conception formed in the mind 
of the observer. The true function of the mathematical 
physicist is in reality, as Kirchhoff has pointed out, 
nothing more than to find out the simplest statements 
that are consistent with observation. 

Guthrie’s devotion to science was complete and single- 
minded. He had a deep conviction of the value and 
dignity of any kind of genuine, self-forgetful, scientific 
work, and he knew how, if necessity arose, to claim the 
dignity due to a sharer in such work. But from affecta- 
tion or vanity he seemed entirely free. His wonderful 
gift of humour and power of terse and telling speech 
made it easier for him, than for most men, to put down 
any approach to impertinence or presumption ; but, 
except where he felt that a lesson was needed, he was 
most considerate of others, both in speech and action. 
He delighted in playful mystifications (see, for example. 
Prof, von Nudeln’s letter in Nature, vol. xxi. p. 185, on 
the Potential Dimensions of Differentiated Energy ”), but 
his drollery was never ill-natured. He was generous and 
kind-hearted in the extreme ; as a friend he was steady 
and faithful. Although essentially a man of science, he 
had considerable literary attainments, and had an excel- 
lent knowledge of both German and French, while his 
powers of literary expression were remarkable. It will 
not astonish those who knew his ability in this direction 
to learn that as a young man he published (under the 
nom-d€*plume oi Frederick Cerny) a poem called “The 
Jew,” and a metrical drama callea “ Logrofio.” 

With regard to Guthrie’s scientific position and achieve- 
ments it may be remarked, in the first place, that he 
belonged to a class that wa^ probably commoner in his 
generation, and in that which preceded it, than it is likely 
to be in the future— that, namely, of physicists who 
served their time as chemists. Until within the last 
twenty years or so the only accessible school of experi- 
ment^ science was a chemical laboratory, and conse- 
quently, for the last two generations, a large proportion of 
the most prominent physicists have been men who began 
scientific career as chemists. Among many others, 
it may suffice to mention Faraday and Regnauit. Guth- 
mist published investigation seems to have been his 


dissertation on taVdng his Ph.D. degree ; it was entitled 
“Ueber die chemische Constitution der dtherschwefel- 
sauren Salze und fiber Amy loxydphosphorsaure.” Inthesix 
years between taking his degree and going to Mauritius, 
he published eight or ten papers, mostly on points of or- 
ganic chemistry— one of them, on the amyl group, contains 
the discovery of the therapeutic action of nitrite of amyl, 
and suggestions for its introduction into the pharma- 
copoeia. His first physical investigations were published 
while he was in Mauritius, and included two researches 
into the formation of drops and one into the properties of 
bubbles. It is striking evidence of the reality of Guthrie’s 
love of science and of his force of character that, under 
circumstances in almost all respects adverse to scientific 
work beyond what was required by his official position, 
he should have persevered steadily with his experiments 
and produced papers of great value. While in Mau- 
ritius he also published a paper on the iodide of iodam- 
monium, and a pamphlet on “ The Sugar-Cane and Cane- 
Sugar,” and made complete analyses of the waters of the 
principal rivers of the island. After his return to Eng- 
land his scientific work was almost wholly confined to 
physics, but it is perhaps significant of the side from 
which he approached the study that the subjects that 
occupied him principally had relation to what is usually 
called in the text-books “ molecular physics.” Among 
many other researches the following may be specially 
mentioned : on the thermal conductivity of liquids ; on 
approach caused by vibration ; on stationary vibrations of 
liquids in rectangular and circular troughs ; on salt- solu- 
tions and attached water (the results of this investigation 
were contained in a series of eight papers, and included 
the discovery of the substances named by Guthrie “ cryo- 
hydrates,” a class of solid hydrated salts which melt with- 
out change of composition, in most cases below 0° C) ; 
on “ Eutexia,” an investigation into the properties, 
especially the melting-points, of metallic alloys and mbe- 
tures of salts. 

As a teacher, it has been well said of Guthrie by one 
who knew him well, that “ he did not desire merely to fill 
his pupils’ heads, but to make them use them ” — a far 
more valuable but more difficult result to attain. A large 
proportion of his pupils consisted of “certificated science 
teachers,” and for these he introduced a system of in- 
struction, consisting largely in making them construct 
with their own hands the apparatus required for their 
experiments, which was probably more fruitful (especially 
in the case of this particular class of pupils) than any 
other that he could have adopted. 

In 1873 Guthrie issued to his scientific friends a charac- 
teristically worded little circular, which resulted in the for- 
mation, early in the following year, of the Physical Society 
of London, a Society which now includes, with very few 
exceptions, all the leading physicists of the United 
Kingdom. Through his intervention, permission was 
obtained from the Lords of the Committee of Council on 
Education for the meetings of the Society to be held in 
the Physical Laboratory of the Science Schools at South 
Kensington. He chose for himself the somewhat onerous 
post of “ Demonstrator ” to the Society, and in this 
capacity placed his time and the resources of his labora- 
tory freely at the disposal of those who wished to exhibit 
experiments or apparatus at the Society’s meetings. It 
was not till 1884 that he consented to become 
President. 

In the early part of the present year he gave a course 
of three lectures before the Society of Arts on “ Science 
Teaching,” in which he advocated with equal vigour and 
humour the advantages of a training in experimental 
science. 

Besides the poetical works already mentioned, and his 
numerous papers on scientific subjects, Guthrie the 
author of tne following books ; — Elements of Heat and 
Non-Mctallic Chemistry,” “Electricity and Magnetism,’' 
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** Molecular Physics and Sound,” and The First Book 
of Knowledge.” 

He was elected a Fellow of the Royal Society of Edfn* 
buig:b in 1859, and a Fellow of tlie Royal Society id 
London in 1873. G. C F. 


THE LONGEVITY OF GREAT MEm 

’T*H£ amclusion that the intellectual giants of the race 
* are favoured by an abundance of years on the scene of 
their heroic activity, and are thus further differentiated 
from their more common fellow-men, seems natural, and 
has been accepted upon evidence which, in a less pleasing 
cosiclttsion, would be considered ridiculously insufficient, 
and even false. The usual method of attempting to 
answer die question whether great men are longer-lived 
than others, is to prepare a list of the ages, at death, of a 
number of eminent men, take the average age, and com- 
pare k with a similar average of a number of ordinary 
mm, or even with the average lifetime of the race, and in 
Uiis way to make the results speak decidedly in favour of 
th% si^ or longevity of great men. All that such a 
method can prove (and this it does prove) is that it takes 
long to become gimt. It neglects to consider that a 
sel^ class of men is dealt with, and that, to be even 
potentially included in this class, one must have lived a 
certain number of years. 

For example : in an article translated in the Popular 
Sckm£» Monikiy for May 1884, it is argued that astro- 
nomers are a kmg-lived race because &e average life* 
period of 1741 astronomers is 64 years and 3 months. An 
average human Hfe is only 33 years ; but as one cannot 
be an astronomer befbiw' adult life, the author takes the 
expectation of life at t8 years, which is 6t years, and thus 
makes an excess of over 3 years in favour of astronomers. 
He alan divides his astronomers into four degrees of 
eminence, and finds that those of the first rank live longer 
than diose of the second, and they in turn longer than 
those of the third, and so on, thus implying that the best 
autroBOiners are most favoured with years. The true 
ecmclu^on is, that it takes longer to become a first- 
raaak asttonomer than it does to become a less eminent 
one.* 

If greet men were great from their infancy, and we had 
die means of ascertaining this fact, the method would be 
correct. But, as it is, we must define in some way or 
other what we mean by greatness, and then fix the average 
age at which it becomes possible to distinguish an amount 
of talent sufficient to enable its possessor to be enrolled in 
the ranks of the great as already defined. What is known 
aette ^ expectation of hfe” at any number of years tells 
the molt pcobable age at death of one who has attained 
dm years under consideration ; a comparison of this age 
with the^age at death of great men will decide whether 
tl^ ace longer- lived or not 

The atten^kt was made to select about 780 to 300 of the 
gnemeat! men that ever lived.* Throwing out about 30 of 
the deobtfrtl names, there remain 250 men, about whom 
tie statement is hazarded that a Ibt of the 250 greatest 
I pee, prepared by another set of persons, will not mate- 


* Pfflmt Stuttci* 
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a^oCndmtndgftt be oiiled the itati^ history of mpyteess 

iimreBdwii wap most dgM aiM caiwJbi, by a system whkbUwontd take too 
JmiC Id describe. 


rially differ from our list, as far as all the putpbsfet -^ 
which It is to be are concerned. From' tbisUsi^l 
have selected at tahdom a set of men of whom it wa$ 
probably easy to fix the age at which they had doiic ' Work 
which would entitle them to a place on this list, or livork 
which almost inevitably led to such distinction : it is a 
date about midway between the first ira^rfant work and 
the greatest work. The average of over ^ such* ages is 
37 years ; which means, that, on the average, a man 
must be 37 years old in order to be a candidate for a place 
on this list. The real question, then, is, How does the 
longevity of this select class of 37-year-old men compare 
with that of more ordinary individuals ? The answer is 
given by the expectation of Hfe at 37 years, which is 20 
years, making the average age at death 66 years. Ana 
this is precisely the age at death of the-e 60 great men ; 
showing, that, as a class (for these 60 may be considered 
a fair sample), great men are not distinguished by their 
longevity from other men. 

Further interesting conclusions can be drawn if we 
divide the men into classes, according to real psycho- 
logical and physiological differences in the ways of mani- 
festation of the several kinds of genius. It is almost 
surprising how well the ordinary trinity of faculties — 
intellect, emotions, and will — accomplishes this purpose* 
Greatness seems to appear either in a brilliant thought, 
a deep feeling, ora powerful will. Under men of thought 
would be included philosophers, scientists, historians, &c,; 
under men of feeling, poets, musicians, religionists, dc. ; 
under men of action, rulers, commanders, statesmen, 
Before comparing the relative longevity of these three 
classes of men, I assure myself that the period at which 
greatness begins to be possible does not materially differ * 
in the three classes, and, as was done in the former case, 
1 exclude all cases of unnatural death. 1 find that men 
of thought live 69*5 years, or 3*5 years longer thatn ordi- 
nary men ; while the lives of men of feeling are 3 years, 
those of men of action 5 years, shorter than those of 
average men, — a conclusion that agrees with the commonly 
accepted view on the subject If we subdivide these 
three classes, we find, that, while all classes of men of 
thought live longer than ordinary men, the moralists live 
longest, scientists coming next ; that among the men of 
feeling the religionists alone live the full period of life* 
while poets' lives are 5 years, and musicians' lives 8 
years, too short ; that, of men of action, rulers and com- 
manders both fail to complete the full term of life by 
4 years. One sees from these statements (which, howevcf, 
in their detail at least, must be accepted with hesitation, 
owing to the fewness of examples) that the kind of 
psychical and physical activity pursued influences the 
fife- period ; that certain types of genius are apt to die 
young, while others are particularly favoured with a full 
allowance of years. 

The question of longevity becomes important when we 
consider that through it the leaders of civilisation are 
allowed to exercise their important function a few years 
longer, thus enabling more great men to be alive at the 
same time ; and that, by its tendency to be inherited by 
the offspring, the children of great men will begin life 
with a better chance of reaching maturity, and, in turp, 
of becoming important to the world, if, as we have reason 
to believe it would, the genius of their ancestors has left its 
traces in them. JositPH JaSTRCW 


7 W£ GEOLOGY OF THE LEtUlNON 


W E are indebted to Dr. Cart Diener, of the UnivOrsity 
of Vienna, for an aWe monograph on the geolo- 
gical and physical formation of the Lebanon and sur- 
rounding districts, accompanied by mep>s, sections, m 4 
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vilfeistrations reproduced from photopraphs.' Notwith- 
etaudirii the obaervatioos of Rusaegger, Fraas, and others, 
on the physical features and structure of this region, a 
on its geology has long been a 
^ieslderatumf smd jhe work of Dr. C. Diener forms a 
d&tting continuation of the survey of lAitet in Palestine, 
4 uid of the Palestine Exploration Society in Arabia 
Petrasa and the Jordan Valley. 

Down to a comparatively recent period, the ranges of 
ebe Lebanon and Anti-Lebanon were supposed to be 
•formed of Jurassic limestones, but the observations of 
Oscar Fraas showed that this was an error, and that they 
are mainly formed of Cretaceous and Eocene limestones, 
it is only within the limits of a narrow belt at the western 
bs^e of Mount Hermon that Jurassic beds really occur ; 
this being their first appearance on proceeding north- 
wards from Arabia Petrsea. The formations overlying 
the Jurassic strata are referable to the Neocomian” (?), 
Cenomanian, Turonian, Senonian, Eocene, and newer 
Tertiary periods ; while great sheets of basaltic lava of 
late Tertiary age occur both to the north and to the south 
of the region embraced by the memoir. 

Dr. Diener has worked out with great success the 
nu.nerous lines of faulting and flexuring which the strata 
have undergone since their deposition, and which have 
been produced mainly during the Miocene epoch. Mount 
Hermon itself owes its position in a great degree to the 
elevation of its mass along the line of a great fault which 
coincides with its western base. Its beds of limestone, 
belonging to the age of the Lower Chalk of Europe, are 
disposed in the form of a low arch, the axis of which 
passes under the summit, and ranges in a north-north- 
east direction along the line of the heights of Anti- 
Lebanon. Other faults range along the southern and 
eastern flanks of the great dome-shaped mount which 
has thus been bodily upheaved in respect of the border- 
ing strata. There can ne no question that the system 
of terrestrial disturbances along which the Syrian moun- 
tains have been fractured and dislocated is the same as 
that which has given origin to the Jordan-Arabah depres- 
sion ; and amongst the lines of di^lacement traced out 
by Dr. Diener, we can hav^e no difficulty in recognising 
that which is the actual prolongation of the leading fault 
of the Jordan Valley, This great line of fracture and dis- 
placement appears to enter the valley of the Leontes 
(Litany; at the western base of Hermon, where a complete 
change of the stratification takes place on either side, and 
the ‘‘ Lebanon Limestone, with the subordinate Lower 
Cretaceous beds, are thrown into a nearly vertical posi- 
tion, and brought into contact with horizontal strata of 
the Upper Chalk (Senonkreide), It may therefore be 
inferred that the great valley of Coele-Syria (El Bekd^a), 
separating the range of the Lebanon from that of Anti- 
Lebanon, owes its origin, in the first instance, to the same 
system of faults which has caused the depression of the 

i ordan Valley, the original features having been modified 
y extensive denudation ; and if we suppose that the 
primary line of fault reaches as far north as the Lake of 
Homs, in the valley of the Orontes, and as far south as 
ihe Gulf of Aka bah, the distance through which this great 
iineof fracture of the earth’s crust will have ^en traced 
will amount to about 350 English miles. 

Dr. Diener expresses some doubts regarding the former 
existence of glaciers in the Lebanon, notwithstanding the 
opinions of such observers as Hooker, Fraas, Girard, and 
others. Hooker especially identifies the mound upon 
which the grove of ancient cedirsis planted as an ancient 
moraine* The author throws some doubt upon this view, 
because he was unable, after three hours of search, to fi^ 
scratched or striated boulders, although he admits that, 
viewed in certain directions, the mounds do present the 
appearance of a terminal moraine. In reference to this 

i ** LibiMMm ; iOnindfioton d«r phy»sch«n Gtographie iind Oeoloste von 
(Wien, 1886.) 


subject, it may be observed that the position and akitade 
of the Lebanon Range makes it extremdy probable that 
erennial snow, giving origin to glaciers, occupied the 
igher regions during the Glacial epoch. Amangst the 
Caucasus, which are only a few degrees luzther north, 
though somewhat higher, glaciers occur at the present 
day, and during the Glacial epoch the valleys were brimful 
of ice. Hence it would be strange if in the Lebanon it 
were proved that they had been entirely absent The 
scarcity or absence of glacial striations, on which Dr. 
Diener founds his objection, is easily accounted for 
when we recollect that the blocks and stones consist 
of rather friable limestone which has been ei^posed 
through thousands of years to the effects of frost, heat, 
and rain. It is only when the surface of a rock, or of a 
boulder, has been protected by a coat of stiff glacial clay, 
that we can expect the striae and scars to be preserv^ 
throughout a long period of time. 

On another point Dr. Diener expresses his dissent 
from the views of previous observers, arising, as it seems 
to the writer, from his want of appreciation of the full 
effect of eroding agencies. The neck of land which con- 
nects the RAs Beyrflt with the outer ridges of the Lebanon 
is formed of beds of stratified gravel or conglomerate 
rising from 120 to 150 feet above the sea. This is to all 
appearance an old sea-bed formed at a time when the 
land was submerged to the extent above indicaited, during 
which RAs BeyrCit was an island. The author cannot 
accept this view, because his observations of the coast- 
line of Syria, bearing on the present state of the harbours, 
do not appear to show a change of level of more than a 
few feet ; less, in fact, than would be necessary to sub- 
merge the neck of land. On the other hand, he accepts 
the evidence offered by Lartet jwid the writer of a 
submergence of the coast of 'Southern Palestine and 
Phflistia to an extent even greater than this, namely 
200 feet and upwards ; and he points to the evidence of 
great changes of level on the coast of Northern Syria 
and Asia Minor. May not the absence of raised 
beaches on the coast of Southern and Middle Syria 
be due to the waste caused by the wave action of the 
Mediterranean, which would tend to carry away such 
soft materials during the period of emeigenoe where 
exposed and unprotected? In another case the author 
throws doubt on the observations of Dr. Post regarding 
the presence of shell-beds at levels of 150 to 250 feet near 
Lddikieh, an account of which appeared in Natujie, 
vol. XXX. p. 385, and which is given with much detail. 
It seeing an instance of hypercriticism to call in question 
an authenticated statement merely on the ground that 
the author was unable to personally verify it 

The above instances will, however, go to show with 
what care and labour Dr. Diener has accomplished his 
task, and he is to be congratulated upon the ^production 
of a work which will doubtless bi considered a standard 
of reference regarding the physical history of the Syrian 
mountains. I may perhaps be allowed to remark that his 
admirable geological map would have been improved by 
following the English custom of showing the dip of the 
strata by means of small arrows, and of distinguishii^ 
between ordinary boundaries of formations and those 
which are produced by faults and fractures, and the book 
itself would have been rendered easier for reference by 
an index. Edward Hujll 


AUTUMNAL FLOWERING 

T he ‘^extraordinary gooseberry” season seems to 
have set in this year with more than usual severi^. 
Country clergymen and amateur gardeners, who would 
see nothing unusual in the autumnal flowering of a 
hybrid perpetual rose (which remindB diein, perhaps, of 
their old school-days, when they read of ^^Mferique 



NATVRM 


la 


r^smtU PmH% are mcrnd with mWanhhmtsat at Iht 
s\At of a second crop td Ihmm on an ap^e-tree or a 
labttmum. Common as the phenomenon is, however, not 
many persons, even among botanists, bestow a tho^ht 
as to how it is brous^ about Ganletiers recognise two 
distinct modes in wmch fk>wers may be nroduced, either 
from the old wood/' meaning the wood formed in the 
previous season, or from the shoot of the present year's 
growth. A rhododendron with its dowers packed up in 
a “ winter-bud " destined to unfold in spring, an apple or 
a laburnum with their winter-buds at the ends of short 
contracted shoots or spurs," afford illustrations of the 
one type, while a rose, with its newly-formed shoots 
crowned with one or more rose-buds, supplies an example 
of the latter. There is the same sort of difference be- 
tween these two kinds of flowers that there is between the 
so-called annual " plants whose course of life is outrun 
in a single season, and ** herbaceous perennials ” which 
die down in winter, leaving a winter-bud to cairy on the 
work when circumstances become propitious in spring. 
The second growth of flowers in autumn may, therefore, 
be due to two different causes. In the one case it is 
an anticipation of spring ; the flowers being produced 
afore time. Conditions of growth being persistently 
favourable, the winter-bud, instead of remaining dormant, 
bursts prematurely into growth, and rmats in autumn what 
its predecessor had done in spring. The great difficulty in 
sucu a case is to explain why one bud, or at any rate only 
a small proportion of the total number of buds, acts in this 
way when the circumstances of the case would appear to 
be substantially alike in all. To talk of the individuality 
of buds is to denote a fact which cveiy observer must be 
conversant with, but which does not supply any explana- 
tion. In the secoi^yilllll of cases the flowers arc, as in 
** hybrid perpetual placed at the ends of some of 

the shoots or the year, liti this case gardeners have availed 
themselves of what was originally an occasional tend- 
ency to continue the development of flowers on the 
end of certain shoots, and have, as it were, converted an 
accidental into a constant occurrence. Doubtless they 
might do the same in the case of the laburnum, were 
they so disposed. It is here that the skill of the 
gardener comes in, and even enables him, to some 
extent, to baffle adverse climatic influence and induce a 
plant, as a regular thing, to flower twice in a season, or 
even more or less continuously, when, if left to itself it 
would either not do so at all, or only in a fitful, uncertain 
manner. It is worth notice, too, that these second blooms 
are ^ten (but by no means invariably) malformed. Some 1 
rhododendrons now before me are so, while the doubly 
flowered apples that one occasionally sees arc always, in 
my experience, formed on the midsummer shoots of the 
tree. So, again, with pears, the second crop of flowers 
is usually produced on shoots of the year, and very 
generally the flowers are more or less imperfect or mis- 
shapen. The “ Napoleon " pear behaves in this way every 
year. Every year, too, 1 am indebted to Mr. Burbidge, 
of the Trinity College Botanic Garden, Dublin, for speci- 
mens of Bishop’s Thumb" pears, iwoduced on the 
summer shoots. These pears are more like fingers than 
thumbs, and arc destitute of core. The flower-stalk 
swtflis up as usual, and produces an eatable pear, 
but the carocls and seeds arc conspicuous by their 
absence Tiic developing force has been energetic 
enough to produce flower- and fruit-stalk, but it has 
failM in the more essential process of seed- and cmbry<^ 
foimation. Possibly in some cases the absence of seed 
may be the result of want of fertilisation. It may be thM 
in the flowers some at least of the carpels are present with 
tbdir contained ovules, but, owing to the want of effective 
feitflisation, they have dwindled away and left no trace. 

It would be a curious and important matter to ascertain 
wheflier, and to what extent, this repeated flowmng pij>- 
cpiamchatists the plant If no seed were produced the 
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extra otdlay of eneify would probably not be severely 
felt But every rose-grower knows how great are hhi 
losses, and how dilEadt it is to keep his ^ standards in 
good form mid good health. Of course there are many 
causes for this, hut it is not unreasonable to suppose that 
one of them arises from exhaustion from continttom 
flowering, which produces a condition that predisposes to 
disease. 

Another phenomenon of a somewhat similar charactet 
is very commonly met with this autumn, although, not 
unnaturally, it does not attract so much attention. 1 
allude to the production of buds and leaf-shoots on the 
partially withered stems of herbaceous perennial plants, 
such as various species of Epilobium, Malva, &c. The 
branches of these plants usually dry up after flowering, 
leaving only a rosette of leaves or a winter-bud to car^ 
on the growth next season ; but occasionally they retain 
some amount of vitality, and, as at this season, produce 
a new generation of shoots from the old ones. 

These variations show how artificial are the distinctions 
denoted by the terms annual, perennial, herbaceous, and 
the like, and they show what a wide range of physio- 
logical diversity may exist within the Hmits of the same 
species. Maxwell T. Masters 


ARROW-RELEASE^ 


A t the commencement of this very interesting and 
instructive monograph, Prof. Morse tells us that 
when he began collecting data illustrating the various 
methods of releasing the arrow from the bow, ns practised 
by different races, he was animated merely by curiosity ; 
nor was it until he had accumulated quite a collection ol 
sketches and other memoranda on the methods of arrow- 
release, not only of existing but of ancient races, as 
shown by frescoes and rock-sculptures, that he realised 
that even so trivial an art as that of releasing the arrow 
might possibly lead to interesting results in tracing the 
affinities of races. Hence he publishes in the present 
pamphlet the data which he has thus far collected, in the 
hope that further material may be secured for a more 
extended memoir on the subject. The great difference 
which Prof. Morse obscr\*ed between the ordinary English 
and Japanese methods of using the bow first led him tc 
investigate the subject, with the curious results to be 
presently narrated. The various forms of release, with 
their different modifications, arc classified, and perhaps 
Prof. Morse’s investigations may be most succinctl) 

I described by using his classification. 

I (i) Ordinary Release,— This is the simplest form oi 
release, and is that which children all the world ovci 
naturally adopt in first using the bow. It consists ir 
simply grasping the arrow between the end of ihi 
straightened thumb, and the first and second joints o 
the bent forefinger (Figs, i and 2). With a light oi 
weak bow, says Prof. Morse, this release is the simplesi 
and best ; it makes little difference on which side of tht 
bow the arrow rests, provided the bow is held vertically 
On the other hand, however, a stiff bow cannot be dravn 
in this way, unless one possesses enormous stren^h h 
the fingers. This simple or primary release is that m usi 
amongst the Ainos of Yezo, by the Demcrara Indians 
apparenily also by the Utes. The Navajos employ i 
w^hen shooting at prairie dogs, so that the arrow wm no 
penetrate the ground if it misses its mark ; so 

Chippewas. The Micmac Indians of the Cascapedia ^tUe 

ment, on the north shore of the Bay of Chalwi% used it, ant 
it is said that the other tribes in this part ^Canada dras 
the arrow in the same way. A njcmDcr of the F®nobs<» 
tribe at Moosehead Lake, seemed incredulous when Prof 


* ** Ancient and Mpdam Mathoda of Arrow-R^ewe. ®y 
Morae, Pirtetor Peabody Acadaa^ of Sdtaoa. Eaaea Inaritate AvWrfia 
October- t^ciattbar. itSs. 
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told him that there w«'e other methods of drawing 

\^!^s!^ndary R£Uase.^Th\s is a direct ontgrowth from 
fO piiomry refowe. It consists in grasping the arrow 
1th the straij^tened thumb and bent forefinger, while 
.«&ds of the second and third fingers are brought to 
on t^ string to assist in drawing (Figs. 3 and 4). 




The Ottawa s and Zuni Indians practised this, as also 
did the Chijppewas of Northern Wisconsin. 

I (3) The Tertiary Release differs little from the second- 
Sary. The forefinger, instead of being bent, is nearly 
[straight, with its tip, as well as the tips of the second and 
third fingers, pressing or pulling on the string, the thumb, 
fas in the primary and secondary release, active in assist- 
ing in pinching the arrow and pulling it back. This 
is used amongst various tribes of American Indians — 
Sioux, Araphoes, Cheyenne, Assinboins, Comanches, 




(4) iig MadiUrranean Release . — This release has been 
vogue mmonjg the northern Mediterranean nations for 


centuries, and among those of the southern Mediterra> 
nean fbr tens of centuries, and is the oldest release of 
whic^wehave any knowledge. It is practised to-day, 
continues Prof, Morse, by all modern English, French, 
and American archers, and is the rdease used by the 
European archers of the Middle Ages, It consists in 
drawing the string back with the tips of the first, second, 




and third fingers, the balls of the fingers clinging to the 
string, with the terminal joints, of the fingers slightly 
fiexed. The arrow is held ligh^K|||!etween the first and 
second fingers, the thumb straj^pPlipd inactive (Figs. 5 
and 6). A leather glove or leathd^ Anger-igrings are worn, 
as Rog:er Ascham expresses it in his Toxophilus,” pub- 
lished in 1 584, “ to save a man's fingers from hurtinge, 




that he may be able to beare the sharpe stringe to the 
uttermoste of his strengthen’ In this release, the arrow 
must bt to the left of the bow vertical. The Eskimo of 
Alaska employ riiis release, using, however, only the first 
and second fingers in dra;wing the string, and it appears 
to be almost universal in the Arctic r^ons. 

These four releasee may be coimaered, Prof. Morse 
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thinks, as successive modifications of each other ; but 
the next release t$ an entirely independent form,liavmg 
no relation to the other. 

(5) Th^ M^ngcHam Rekas^-^ln Ais the string is 
drawn by the hexed thumb bent over string, the end 

of the forefinger assisting in holding the thumb in position 
(Figs. 7 and 8). The arrow is held at the junction of the 
thumb and forefinger, the base of the finger pressing the 
arrow against the bow. For this reason the arrow is 
always placed to the right of the bow vertical. This 
release is characteristic of the Asiatic races, such as the 
Manchu, Chinese, Corean, Japanese, and Turk, The 
Persians also use it. The thumb is protected by a guard : 
the Manchus, Chinese, and others use a thick ring worn 
near the base of the thumb. It may be made of any hard 
materia], such as horn, bone, ivory, quartz, agate, or jade. 
The Japanese archer uses a glove consisting of the thumb 
and two fingers. 

These are the principal and most efficient forms of re- 
lease, although doubtless there are others. Of the methods 
employed by ancient peoples, as represented in manu- 
scripts, sculptures, &c, the Assyrians at one stage of their 
historj^ appear to have used the primary form, while sub- 
sequently they used the secondap', and still later the 
Mediterranean release. The ancient Egyptians appear 
to have practised three, if not four, definite and distinct 
methods of release, but many of the representations in the 
old sculptures arc evidently purely conventional, while 
some are clearly impossible. Following on these, Prof. 
Morse discusses the methods employed in ancient Greece, 
Persia, Japan, China, India, Mexico. Here he is naturally 
on less secure ground, for he has to endeavour to spell 
out a conclusion from various and conflicting positions of 
the hand in various ;iKKieat graphic representations of 
h/e amongst these jie'^es. The discussion involves a 
considerable amount of detail and numerous woodcuts by 
way of illustration, for which the reader must be referred 
<0 Prof. Morse's pamphlet. We must content ourselves 
with reproducing briefly his conclusions, which, it will be 
understood, are at present for the most part provisional, 
pending additional information and wider discussion. 
The persistence of a particular release in a people is well 
illustrated in the case of the Ainos. For centuries the 
Ainos have battled with the Japanese, and must have been 
mindful of the superior archery of their enemies ; indeed, 
on all hands, with the exception possibly of the Kam- 
chatdales to the north, the Ainos have been surrounded 
by races practising the Mongolian release, and yet have 
adhered to their primitive methods of shooting. The two 
strongest releases— both perhaps equally powerful— are 
the Mediterranean and Mongolian, and it is interesting 
to note that the two great divisions of the human family 
who can claim a history, and who have been dominant in 
the affairs of mankind, are the Mediterranean nations 
and the Mongolians. For several thousands of years 
each stock has had its peculiar arrow-release, and this 
has persisted through all the mutations of time to the 
present day. Language, manners, customs, religions, 
nave in the course of centuries widely separated these 
two great divisions into nations. Side by side they have 
lived; devastating wars and wars of conquest have 
marked their contact ; and yet the apparently trivial and 
simple act of releasing the arrow from the bow has re- 
mained unchanged. At the present moment the Euro- 
pean and Asiatic archer, shooting now only for sport, 
practise each the release which characterised their re- 
mote ancestors. The following classified Hst shows in a 
general way that the primary, secondary, and tertiary 
releases are practised by savage races to-day, as well as 
by ceruin ancient civilised races, while the Mediterranean 
smi Mongolian releases though o^inating early in time, 
have always charactensed w civilised and dominant 
races. The exceptions to this generalisation are curious : 
llieXiUle Andaman lenders practise the Mediterranean 


release, and those of the Great Andamans the Tmtiftrf 
various groups of Eskimo practise the Medit^ran^s^ 
release, and have designed a distinct form of arrpw Sir ' 
this method. 

Frimaiy ^tf^oxr.^Savage : Ainos, Demerara Indians, i 
various North American tribes ; civilised ; earlv Assyrian, 
Egyptian, and Grecian (?) 

Secondary Savage : some North American 

tribes ; civilised ; later Assyrian and Indian (?) 

Tertiary Release. — Savage: North American tribes, 
Great Andamans ; civilised : Siamese, Egyptian, Grecian, 
and Mexican (?) 

Mediterranean Release. — Savage : Eskimo, Little Anda- 
mans ; civilised : European nations now, and the archers 
of the Middle Ages, later Assyrian, early Egyptian, Arabian, 
Indian, and Roman. 

Mongolian Release. — Manchus, Chinese, Coreans, 
Japanese, Turks, Persians, Scythians, Egyptians (?) 

In conclusion, Prof. Morse expresses a belief that the me- 
thod of using the bow may form another point in establish- 
ing or disproving relationships, in identifying the affinities 
of past races. Travellers and explorers should not con- 
tent themselves with observing the simple fact that such 
and such people use bows and arrows, but they should 
accurately record (i) the attitude of the shaft hand ; (2) 
whether the bow is held horizontally or vertically ; (5) 
whether the arrow is to the right or left of the bow 
vertical ; and (4) whether the extra arrows are carried 
in the bow hand or shaft hand. The method of bracing 
the bow is of importance also. While anxious to get 
information respecting the arrow-releases of tribes and 
peoples, he is particularly desirous of hearing about those 
employed by the Veddahs of Ceylon, the hiJI-tribes of 
India, African tribes, and those of South America, espe- 
cially the Fuegians. Such material, in the shape of 
descriptions, photographs, drawings, and if possible 
specimens of bows and arrows, may be sent to Prof. 
E. S. Morse, Peabody Academy of Science, Salem, 
Massachusetts, and will be acknowledged and used in 
a future publication on the subject. 


CLIMA rOLOGVOF THE CROYDON DISTRICT^ 

I N a little tract of thirty-six pages, which has just 
appeared in the Transactions of the Croydon Micro- 
scopical and Natural History Club, Mr. Eaton has dis- 
cussed the climatology of this part of England with a 
skill, clearness, and fairness seldom met with in local 
climatologies. The observations of temperature, which 
were conducted on the same systematic plan with Steven- 
son's screens, were made at seven stations, these being, 
in the order of their heights, Park Hill, Addiscoml:^, 
South Norwood, West Norwood, Waddon, Wallington, 
and Beddington. The periods selected for discussion are 
the five years 1881 to 1885 inclusive. The stations are 
included within an area measuring 4 miles from north- 
east to south-west by miles from south-east to north- 
west, The monthly results are given on fourteen pages 
with satisfactory fullness ; and with them are conjoined, 
for the sake of comparison, the corresponding records of 
temperature at the Greenwich and Kew Observatories. 

The heights and mean temperatures of the five sta- 
tions from which observations are available for the wh^e 
of the five years are these : — Beddington. 102 feet, 48^*0; 
Waddon, 1 56 feet, 49‘*’o ; South Norwwa, 190 tot, 49 
Addiscombe, 202 feet, 49°‘3 ; and Pai:k Hill, 259fjc^> 49 *4i 
— Park Hill, the highest station, being tb«s o "6 warmw 
than Beddington, the lowest station. Tto 
the general rule that the lenfipcratttTe dimuMshes with 
greater elevation Is shown to be due to the irequen^ 
with which, on clear calm nights, the air in conta^ with 
the ground is cooled and rendered denser by radtaUon^ 

« “ Kimt on the Temperatnra «a4 to lUSafcll flf to Orojwion Dtorkt, 
iESs*85,*^by Henry Stoto Hxwii. 
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d d^ends to the low 4 yiftg grounds of the 

lby$, distdaclttg the warmer air below. During the 
Uaually dry clear months of January and July 1881 the 
san temperature of Park Hill exceeded that of Bed- 
i^tpn hy 3*^5 ^d respectively. Hence the first three 
fte five stations which are on sloping ground have, 
ough at greater elevations than the other two stations 
low, htgfher mean temperatures. 

This peculiarity in the distribution of the night and 
e winter temperature becomes the more intensified as 
t valley is deeper and its sides steeper, and as calms 
d light winds prevail. Thus at Klagenfurt, situated in 
ic of the valleys of the Tyrol, the mean temperature of 
nuary is 20*7, whereas at the station of Obergipfel, 
out seven miles distant and 4270 feet higher, the mean 
r the same month is 19® 9, being thus less than a degree 
wer than that of Klagenfurt. The subject is one that 
.5 seldom received the earnest attention it deserves, 
.rticularly in drawing the isothermals of the globe. The 
oydon Club would make a clear addition to their 
«erving-system if new stations were established on 
Lolls in the valley of the Wandle for the further prose- 
tion of this inauiry. 

The means of temperature from Greenwich and Kew 
)uld have had real value in this inquiry if Mr. Eaton 
\ild have availed himself of observations made at these 
bservatories with thermometers exposed in the Steven- 
n screen. But, as pointed out, the different modes of 
posing the thermometers render the results of the three 
stems of observing incomparable znfer se. Thus the 
ean of the daily highest temperature of August for Uie 
re years is 7 2® ‘5 for Greenwich, and 69^*5 for Kew. 

The rainfall has been far more extensively obsen^ed in 
e district, the returns of no fewer than seventy stations 
sing available. Grouping the stations according to 
sight, the annual amounts at stations below 200 feet 
low a mean of 23*27 inches ; 200 to 400 feet, 25*39 
ches ; 400 to 600 feet, 29*12 inches ; 600 to 800 feet, 
*66 inches ; and above 800 feet, 3^36 inches. The 
rgest amounts of rain occur not on the ridge of the 
orth Downs, but some distance on the lee-side in re- 
krd to the prevalent rainy south-westerly winds ; and the 
nount at like elevations seems also to diminish from 
sst to east As regards the monthly rainfall, the depth 
greater in the upper groups ; but the ratios of the 
onthly to the annual fall show that in spring, but more 
ulicularly in summer, there falls proportionally a larger 
nount 01 rain in the lower group of stations, whose 
rcrage elevation is 193 feet. The relatively large in- 
ease in the summer rainfall over low-lying plains is one 
' the most striking facts in the geographical distribution 
' the rainfall, and is probably due to the physical causes 
^ncemed in the development of thunderstorms. 


NOTES ON THE RECENT SWARMING OF 
APHIDES 

PHE immediate cause of the sudden appearance of 
^ clouds of insects in certain localities is not very 
)parent, but it may be surmised that the predominance 
• scarceness of their natural insect foes has much con- 
ol over the phenomenon ; added to which must be taken 
to account the effects of weather and temperature. A 
w days ago I had a notice from an obliging Birming- 
m correspondent, Mr. George Baker, who kindly fla- 
shed me with the fdlowing particulars : — 

On October $ the town of Mansfield, on the borders of 
berwood Forest, was visited by a cloud of Aphides, 
hich swarmed in the town and over the coiuitry round* 
iross an area of many miles. The town was visited 
Itterally by millions ; every one, as they walked alcmg, 
iVing their handkerchiefs or newspapers before their 
c«sto avbid inhaling the insects. . . . Wet paint was 
Wed by a mass of these black Aphides." This swarm 
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continued with decreasing numbers throughout five days, 
and heavy rain during part of this time did not seem 
much to affect them. On the road to Nottingham these 
insects were noticed as engaged in singular gyrations and 
undulatory dances above the tops of the spruce-firs, there 
forming dense pyramidal columns. 

A similar cloud, but less remarkable as to numbers, was 
observed about the same time at Birmingham ; which, 
however, as the town must be at least 50 miles distant, 
can be scarcely considered as forming a part of this same 
swarm. Possibly similar causes operateci to produce the 
like pheno nenon in both places. 

These insects proved on examination to be Rhopalo- 
siphum dianthi of Schrank, which is identical with 
Aphis persicce of Morren, and A. rapcB of Curtis, and 
A, vastator of Smee. It is a veritable pest in some years, 
doing considerable damage to turnip, mangel, and other 
crops, and in our gardens injuring our peach-trees. This 
present notice of its swarming is, however, by no means 
unprecedented. 

In September and October 1834 Morren noted an im- 
mense swarm all over Belgium, and states his belief that 
it came across the sea from England. He says they ob- 
scured the light of day, and covered the walls of the 
houses so as partially to conceal them. Gilbert White 
notes that in August 1785 the people of Selborne were 
surprised by a swarm of “ smother flies.” Those that 
were walking in the street found themselves covered with 
these insects, which blackened the hedges and vegetables 
round. White thought these might be emigrations from 
the hop-gardens of Kent and Sussex, and from those near 
Famham. If so, the species differs from the insects 
above noticed. 

The choice of high objects to dinice over is not con- 
fined to Aphides, e.g. many of the Tipulidae. The singular 
persistent dance of Anthomyia meteorica over the heads 
of horses is familiar to all. G. B. Buckton 


NOTES 

A MOST attractive group of birds has just been placed by 
Prof. Flower in the great hall of the Natural History Museum 
at South Kensington. The case is intended to illustrate the* 
hybridisation of species in a state of nature, and the species 
selected are the hooded and carrion crows {Corvus comix and 
C. corone) and the European and Asiatic goldfinches ( CarducHs 
elegans and C. orientalis). The scries of these birds has been 
presented to the Museum by Mr. Henry Seebohm, who procured 
the specimens himself during his travels in Siberia. The case of 
the crows is one of the few instances known of actual wild 
hybridisation, though many more are suspected, especially 
among the game birds. It is certain, however, that wherever the 
colonies of hooded crows meet the carrion crow throughout the 
Paleearctic region the two species interbreed freely, and the 
result is shoum in the young, the gray saddle-back of the hooded 
crow exhibiting a considerable admixture of black owing to the 
strain of C. corone in tlie parentage. The case of the gokifiaches 
is not quite so completely proved, but is apparently a parallel 
instance of hybridisation. The British Musetmi has been for 
some time indebted to Mr. Seebohm for very valuable presents 
of birds, which have been mounted in the bird-galleries. Not 
long ago he gave a specimen of Ross's gull {Rkodostethia rossi\ 
one of the rarest of the and a species which was a 

desideratum to the national collection. He presented also, last 
year, a fine case of Steller’s sea-eagle {Haliattus pe^agicus) from 
Kamchatka. 

The Geodetic Conference began its meetings in Berlin last 
week. The countries represented are Belgium, by two dele- 
gates; Bemnark, by one; Germany, by fourteen, including 
Prof. Dr. Fdrster, of the Royal Observatory, Prof. Helmholtr, 
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Dr. W. Siemen$, and Colonel GoU, of the Trigonome^icai 
Surv^ \ France, by two, namely, MM. Faye and Tisserand ; 
Italy, by one \ the Netherlands, by one ; Norway, by one ; 
Austria, by three ; Portugal, by one 5 Roumania, by two ; 
Russia, by two, including Dr. von Struve, of the Observatory 
at Pulkowa ; Sweden, Switzerland, and Spain, each by one. 
England, strange to say, is not represented ; nor has any one 
come from the United States. Prof. Dr. Forster, of Berlin, 
was elected President, and Dr. von Struve, of Pulkowa, 
Vice-President of the Conference. In his opting address, 
Herr von Gossler, Prussian Minbter of Public Worship, in- 
dulged in some general observations as to the progress and 
aims of geodetic science, and, in the name of the Prussian 
Government, thanked the various foreign deputies for their 
appearance in Berlin. The chief task of the present Conference 
has been to settle the organisation of the central geodetic 
bureau, which is to have its permanent seat in Berlin, in con- 
nection with the Geodetic Institute of Prussia, founded by the 
late Lieut. -General von Bayer. It was at the instance of 
Xieut. -General Bayer that the first constituent international 
meeting of geodetic experts was held in Berlin in 1864, and it 
is by the establishment of a central international bureau here, 
supported by quotas from the various countries w'hich it 
represents, that it is intended to preserve to Prussia the 
leading part she has always taken in promoting the 
science of earth-measuring and all its kinged branches. 
The permanent Committee elected includes Prof. Hirsch, 
of the Neuchatel Observatory (Secretary), Professors 
Forster (Prussia), Sande (Holland), Faye (France), Ferrero 
(Italy), Ibannez (Spain), Ragel (Saxony), Oppolzer (Austria), 
Stepnicki (Russia), and Zachariae (Denmark). The next 
Conference will be held in 1887 at Nice, on the invitation of 
M. Bischofisbeim, owner of the great Observatory there. Before 
separating, the Conference passed a resolution requesting the 
Prussian Govemnient to invite other States to join the Inter- 
national Geodetic Society. 

At a recent meeting of the Common Council it was decided 
that it be referred to the Gresham Committee to consider 
whether the mone3rs now paid for lectures under the provisions 
of Sir Thomas Gresham’s will might be devoted to the en- 
couragement of students destined for commercial careers acquir- 
ing a useful knowledge of modern languages, with instructions 
to confer wiib the Mercers’ Company, and to report thereon 
forthwith. 

The Professor of Physics of the University of Vienna, Dr. 
Victor Pierie, died suddenly of appoplexy in his laboratoiy on 
Friday last. 

At the Potato Centenary on December 2 and 3, to which we 
have already referred, the following subjects for conferences have 
been proposed : — First day, Morning : (i) historic considera- 
tion of the question. Whence came the potato to England ? {%) 
the Incas and their cultivation of the potato ; (3) distinct wild 
species of the potato as at present recognised ; (4) the produc- 
tion of varieties by cultivation. Afternoon ; (5) the potato dis- 
ease ; (o) historic sketch, {b) our present knowledge of the disease. 
Second day, Morning : (i) proposed methods for preventing 
the disease ; (2) methods for using partly diseased potatoes ; 
(3) methods £br storing and preserving potatoes. Afiernoon : 
conference of cultivators on rates for transport of potatoes. 

THE French Government has granted the funds required for 
the completion of the Algiers Observatory, which will be in full 
operation next spring. Two assistant astronomers have already 
he&tk sent to join M. Tripled, and two others will be selected 
Btnn among the pupils of the Sdiool of Astronomy this winter. 
A ipee&al Congteas will be h^d in Paiisi in the month of April, 


for determining the part that the Algiers Observatoiy iritt take 
in stellar photography. The direct image of the sun liriU be 
6 centimetres in diameter. A spectroscope by Tholloii'witl be 
put into operation. The extent of the spectrum will be lo metres. 
M, Tripled has otganised the electrical transmission of the time 
to the Hdtel de Ville of Algiers and Tunis. Colonel Perrier, 
head of the French and Algerian Survey, is arranging the 
measurement of the requisite triangles for connecting the Algiers 
Observatoiy with the Colonne Voirol, the starting-point of the 
Algerio-Tunisian system of triangulation. 

Mr. W. A. Carter, of the Colonial and Indian Exhibition, 
writes to us that during this last spring he placed a specimen of 
the Mexican axolotl in an empty (? dry) receptacle, whw it has 
remained ever since. It is in a lively condition. The colour of 
the animal has become less intense, the gills have apparently 
disappeared, and the powers of locomotion seem quickened. 

It is worthy of note that at the establishment of the National Fish 
Culture Association many of the brook trout {Salmo foniinalis) 
hatched during February 1885 commenced to spawn last week, 
yielding about five hundred ova each. This fact is another proof of 
the extraordinary reproductive capacity of fishes in spite of age and 
artificial existence, for the fish in question have been maintained 
in a pond of limited dimensions. The size of the ova is small 
as compared with those of mature fish, therefore it is not likely 
that the trout when hatched will be large. The parents are in 
a healthy condition, and seem in no way weakened. 

A CONSIGNMENT of nearly a thousand German carp of various 
kinds has arrived at the Colonial and Indian Exhibition. The 
great hardihood of the carp is evidenced by the fact that the fish 
in que.stion were retained in carriers for sixty hours before being 
placed in tanks, when only two were found to have succumbed. 

In a paper in the October number of the American yournal 
of Science by Mr. O. W. Huntington, **On the Crystalline 
Structure of Iron Meteorites,” the author concludes as follows : — 
“ We have tried in this paper to establish the following points : 
(i) that many of the masses of meteoric iron in our collections 
are cleavage crystals, broken off probably by the impact of the 
mass against the atmosphere; (2) that these masses show 
cleavages parallel to the planes of all the three fundamental 
forms of the isometric or regular system, namely, the octahedron, 
the cube, and the dodecahedron ; (3) that the Widmanstiittian 
figures and Neumann lines are sections of planes of crystalline 
growth parallel to the same three fundamental forms of the iso- 
metric system ; (4) that on different sections of meteorites Wid- 
manstattian figures and Neumann lines can be exhibited in every 
gradation, from the broadest bands to the finest markings, with 
no break where a natural line of division can be drawn ; (5) that 
the features of the Widinanstattian figures are clue to the elimina- 
tions of incompatible material during the process of crystallisa- 
tion. This investigation throws no new light upon the origin of 
meteorites, except .so far as it strengthens the opinion that the 
process of crystallisation must have beeu extremely slow. The 
occurrence of large masses of native iron occluding hydrogen 
gas, and containing nickel, cobalt, phosphorus, sulphur, Ac., 
implies a combination of conditions which the spectroscope indi* 
cates as actually realised in our own sun and in other funsamont 
the fixed stars, and the most probable theory seems to be tkat 
these masses were thrown off from such a sun, and that they wy 
slowly cooled, while revolving in a zone of intcM heat In 
this paper we have not taken into consideration a dumber of iron 
masses, whose meteoric origin has been generally accepted, 
which show no Widmanstiittian figures, and not even any Ken* 
mann lines. A considerable proportion of these are certainly 
not meteoric. In the Harvw 4 cabinet there are two spedsnenv 
labelled respectively CnmpbeU County (Teiinemee), and 
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UlTOk (North CarolicMi), which are evidently nothing but cast- 
and a third, Ubelled tarapaca Hemalga (Chili), which is 
of aimiiar material. We could find' on the specimens 
I thi<( cW in tlie vard collection no distinct evidences of 
italiisatlon ; but fdso we could find no features incompatible 
'Cth that unity of structure which it has been the chief object of 
phis paper to illustrate. 

Mr, Horatio Halb has issued in pamphlet form his address 
On the Origin of Languages and the Antiquity of Speaking 
Man,” delivered before the Anthropological Section of the 
American Association for the Advancement of Science at Bufialo 
last August. The author’s views were much discussed at the 
time, and those interested in the subject will be thankful to have 
them presented in this convenient form. Rejecting all the 
theories hitherto advanced by Lyell, Frederick Miiller, and 
otheii}, he endeavours to account for the vast number of specific’- 
ally distinct languages spoken by races not spuijically distinct 
by assuming that they originated from children’s prattle in inde* 

i pendent centres after the spread of speechless man over the 
globe. The cases are mentioned of the Boston twins born in 
i860 and of some other ** Geschwister,” who appear to have 
evolved and practised for some time infantile jargons understood 
only annongst themselves, which it is argued might, under favour- 
able conditions of isolation and so forth, develop into regular 
forms of speech consistently worked out with their own vocabu- 
laries and grammatical structure. In this way linguistic families 
t differing absolutely one from the other need not be of any great 
antiquity, and in fact may have been developed from .flight germs 
in many places and at different times since I he dispersion of the 
homo alallus** itom some given centre. This homo alallus 
\ himself is admitted to be the lineal descendant of the men of the 
Stone Age, who arc assumed to have been speechless, so that all 
forms of speech now current may be of comparatively recent 
date, say, not more than 8000 or 10,000 years, notwithstanding 
their great number and profound differences. This theory, 

I which refers human speech in the first instance to “ the language- 
making instinct of very young children,” is presented with con- 
siderable force and plausibility, but will scarcely be taken 
seriously either by philologists or anthropologists. The latter 
I especially will find it difficult to accept the conclusion that man 
; properly so called, the homo sapiens ^ as distinguished from his 
precursor of the Neolithic Age, does not date further back than 
** somewhere between 6000 and 10,000 years ago.” The theory 
also requires us to regard this first speaking man as already fully 
developed, possessing ** intellectual faculties of the highest order, 
such as none of his descendants has surpassed,” thus reversing 
the conclusions of modem anthropology. 

It is reported from Vienna that a great ice cavern has been 
discovered on the southern slope of the Dachstcin, or Schnee- 
berg, the very conspicuous lofty mountain in Lower Austria, 
which is visible from the ramparts of the capital. The general 

( direction of the cavern rans from south to north, and it has been 
explored for a distance of 600 metres, a sharp predpice seemingly 
14 metres deep having stopped for the time further progress. 
The cavern is from 5 to 6 metres broad, and very lofty, giving 
|the impression that the ice is enormously thick. The explorers 
^are of opinion that a subterranean lake will be found in the 
cavern. 

The additions to the Zoological Society’s Gardens during 
the past week include a Bonnet Monkey {Macacus sinicus 9 ) 
from India, presented by Miss Edith Prowse; four Common 
Hedgehogs {EHnaems mropieus\ British, presented by Mr. W. 

Walkinahaw; a Buzzard (Butco ) from Mogador, 

North Africa, presented by Mr. P. L. Forwood ; a Ring- 
nedeed Farrakeet {Palmomu torquatus 9 ) from India, prewted 
Mr, W, S* Bradshaw ; an Aldrovtndi’s Skink 


auratus) from North Africa, deposited ; a Ru$ty*spolted Cat 
{Felis rubiginosa) from Ceylon, two Diuca Finches {Diuca 
grisea) from Chili, two Wood Larks {^Alauda arborea)^ British, 
purchased ; eight Long-fronted Gerbilles {Gerbillus longifrons\ 
born in the Gardens. 


OUR ASTRONOMICAL COLUMN 

The Binary Star y Coronai: Australis.— Mr. H. C. 
Wilson, of Cincinnati Observatory, has published elements of 
the orbit of this interesting southern double star in the Sidereal 
Messenger for October. These elements, which do not differ 
much from a set recently computed by Mr. Gore {^Monthly 
Notices^ vol. xlvi. p. 104), are as follows : — 

P =: 78 80 years \ = 139**0 

T =a 1887*40 SI = 41” o 

e = 0*324 a = i’'‘8s 

y = 50^*5 

Comparing observations made 1834*47 to 1883*62 with this 
orbit, Mr. Wilson finds that the position-angles are well rwre- 
sented, with the exception of those observed by Powell from 
1859 to 1864, which seem to be affected by systematic error, 
and thinks we may conclude the period is not far from eighty 
years. It is to be hoped that numerous observations of this 
star will be obtained during the next ten years, while the dis- 
tance is small and the angular motion rapid. 

Oppolzer’s Astronomical Refractions. — Herr Oppolzer 
has recently published, in the 'Transactions of the Mathematical 
and Natural Science Section of the Imperial Academy of 
Sciences of Vienna, vol. Uii., a paper containing a theoretical 
discussion of the problem of astronomical refraction, followed 
by numerical tables intended to facilitate the practical applica- 
tion of the results at which he arrives. The relation between 
the temperature (/) and density (p) of the atmosphere which 
I Herr Oppolzer adopts is 
St 

— = € -f 
Sp 

where h and <r are quantities depending on the state of the 
atmosphere and on the place of observation. Whatever may be 
thought of the legitimacy of a relation of this form from a 
theoretical point of view, it at all events has the advantage, in 
Herr Oppolzer's skilful hands, of leading to a comparatively 
simple expression for the amount of refraction, deduced from a 
modification of the ordinary differential equation. And that it 
is capable, when the approximations are carried fw enough, 
of giving results of great accuracy for large zenith distances, is 
shown by a comparison made between the computed values of 
the refraction and the well-known observations of Argelander, 
which form the basis of Bessel’s supplemental table given in 
the “Tabula? RegiomontaniE,” with the following results 


Z.D. 

Observed-Computed 

Z,D. 

Observed— Computed 

85 0 

// 

~ I*I 

88 0 

M 

~ 2 *5 

86 0 

+ 1*2 

89 0 

+ 2*3 

87 0 

- 1*3 

89 30 

+ 1-8 


Comets Finlay and Barnard. — The follow ing ephemerides 
for Berlin midnight are from the Astronomische Itachrichten^ 
No. 2752 : — 

Comet Finlay (1SS6 r) 


x886 

R A. 

h. m. ft. 

Decl. 

24 56-8 S. 

Log f 

Log 4 

Nov. 8 

19 25 22 

0*0751 

0*0970 

10 

33 49 

24 36-5 

0*0718 


12 

42 24 

24 I4 ‘ 

0*0932 

14 

5* 5 

23 49 ’S 


0*0899 

16 

>9 59 51 

23 227 S. 

00697 


Comet Barnard [\%%^ f) 


t886 

R.A. 

Dscl. 

Log r 

Log 4 

Nov. 7 

h. m. ft. 

12 7 8 

% 18-5 N. 

00735 

0*2031 

9 

15 S 

9 0-3 



ti 

23 31 

9 44 3 

0*0551 

0*1772 

*3 

52 29 

It) 307 

0-0166 


*5 

13 42 i 

11 19*3 N. 

0*1507 
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ASTRONOMICAL PHENOMENA FOR THE 
WEEK i88d NOVEMBER 7-13 


/I7OR th« reckoning of time the civil day, commencing at 
^ ^ Greenwich mean midnight^ counting the hoars on to 2 ^ 
is here employed. ) 


Af GnmwUh m Nammbir 7 

Sunrises^ 7h. 6m, ; souths, iih. 43m. 49*68. ; sets, i6h. aam. ; 
ded. on meridian, 16* 21' S, ; Sidereal Time at Sunset, 
i9h. 29m. 

Moon (Fulion November n) rises, ish. 4m. ; souths, 2oh. 5Sm. ; 
sets, 3h. 2m ,^ ; decl. on meridian, r* 49' S. 


PbHMt 

Mercury 
Vmius ... 
Mars ... 
Jupiter.., 
Saturn... 


Rices 

Sooths 

Sets 

h. m. 

h. m. 

h. m. 

9 22 

... 13 

17 0 

6 26 

... 11 20 

16 14 

10 42 

... 14 27 

18 12 

4 55 

... 10 19 

»S 43 

20 30* 

... 4 32 

12 34 


Decl. on mfiridbn 

23 S9 S. 

13 25 S. 

24 27 S. 


7 4 ' 

2t 1^ 


S. 

N. 


* lodicatea that the riring is that of the preceding evening and the setdng 
that of the fbHowins roorawg. 


OccuUations of Stars by the Moon (visible at Greenwich) 


Nov, 

Star 

Mag, 

Disap. 

h. m. 

Reap. 

h. 

Corresr ondiog 
angles from ver- 
tex to right for 
inverted image 

7 ... 

4 Cell 

... 6 .. 

17 45 • 

. 18 32 

... 32 32‘i 

7 ... 

^ Ceti 

... 6 .. 

iS 0 . 

. 19 I 

... 48 311 

7 ... 

B.A.C, 5 ... 

... 6 .. 

18 23 . 

. 19 42 

... 89 281 

9 .. 

V Piscium ... 

... 4 i .. 

iS 4 • 

. 19 9 

... 60 277 

12 ... 

48 Tauri ... 

... 6 .. 

. 19 18 

. 20 18 

... 61 251 

12 ... 

y Tauri ... 

... 4 .. 

. 21 17 . 

. 22 25 

... 55 271 

13 ... 

75 Tauri ... 

... 6 .. 

, 2 38 . 

• 3 37 

... 162 275 

13 ... 

Tauri ... 

... 44 .. 

2 46 . 

- 3 57 

... 62 17 

13 

8* Tauri ... 

... 44 .. 

3 6 near approach 39 — 

13 ... 

B.A.C. 1391 

... 5 •• 

3 39 

. 4 40 

- 115 332 

13 ... 

Aldebanm 

... I .. 

6 27 .. 

7 16 

... 165 284 


Saturn, Nov. 7. — Outer major axis of outer ring =s 43" *5 ; 
outer minor axl.s of outer ring = 16'' *8 ; southern sur^ce visible. 


Nor. h. 

13 17 ... Mercury at greatest elongation from the Sun, 

2%'" east. 


Variable Stars 


Star 

R.A. 

Deck 




h. m. 

0 t 


h. m. 

S Casriopeiac 

... 0 17-1 . 

.. 55 10 N. . 

.. Nov. 9, 

M 

U Cephei ... 

... 0 52*2 

.. 81 16 N. . 

.. »» 8, 

3 49 w 




12. 

3 29 m 

Algol 

... 3 0-8 

.. 40 31 N. . 

.. M II. 

3 56 m 

R Aurigm ... 

... 5 81 

.. 53 27 N. 

.. „ 10. 

M 

S Cancri 

... 8 37*4 

.. 19 27 N. 

„ 9 , 

3 S 3 ^ 

U Ophiuchi... 

... 17 10*8 

... 1 2oN, 

. . . , , 8, 

3 37 « 



and at intervals of 20 8 

B Lyrae 

... 18 4 S '9 

33 «4 N. 

.. Nov, 12, 

19 0 m 

R Lyras 

... 18 51-9 

43 48 N. 

»i 13. 

m 

fi Aquilm ... 

... 19 467 

.. 043N. 

.. 7 , 

S 0 m 

R Vulpeculse 

*0 S 9’3 

.. 23 22 N. 

••ft 9 * 

M 

8 Cephei 

... 22 24*9 

..57 50 N. 

.. 10, 

S OM 


ilf signifies maximum ; m minimum. 


Meteor Showers 

A radiant near 8 Hydra, R. A. 134®, Decl. 4* N., and one in 
Camelopardtts, R.A. 102^, Decl. 73® N,, are active in the early 
part of this week. Moonlight interferes with meteor observation 
during the greater part of the week. 


THE HIGH TEMPERATURE IN OCTOBER 

'T‘HE warm weather which occurred at the commencement of 
^ the month was so exceptional for the season, and extended 
over ao laige a part of Europe, that a few facts as to its general 
character may be of interest, and will adbrd opportunity of com< 
jmiigoii with earlier records, as well as with recortU of any 
Biinilar w^ber in time to come. 

The highest temperatures were experienced during the 6rst 
dye davs of the month, and were chleAy conhned to Western, 
Ceflifii}, and Southern Europe. During this time atntosphertc 


pressure was generally high over Central Europe, and decreaml 
towards the western or Atlantic coasts, so that the condttfens of 
pressure were favourable to anticyclonic circulation over France 
and the south-east of England, and cyclonic circulation in Xreiand' 
and the northern parts of the British Islands. The barometric 
gradients were very slight over the Continent, but were rather 
steeper over Great Britain and Ireland, owing to the proximity 
of a barometric depression to the westward. This ^stribution 
of pressure was accompanied by southerly and south-easterly 
winds over Western Europe, and especially over France and bdr 
own islands, but it was only in Ireland and the more western 
parts of Great Britain that the wind was at all fresh. 

At this season of the year our warmest weather in England is 
commonly experienced with south-easterly winds as is well 
shown in the valuable discussion of the Greenwich ol^ervationa 
for the years 1849 to 1868, in which the temperatures have been 
averaged for the several wind directions. The following are the 
temperatures for October : — 



N. 

N.E. 

E. 

S.E. 

s. 

S.W. 

w. 

N.W. 

Monthly means 

47 

50 

52 

55 

53 

53 

SI 

5 « 

Highest hourly \ 
means / 

52 

55 

59 

61 

59 

58 

S 7 

55 


The same discussion also shows the striking difference which 
exists, in October, between the temperature with a cloudless and 
a cloudy sky : — 

Mean Mean max. Mean min. 

Cloudless sky ... 50’S ... 61* I ... 43*5 

Cloudy sky 51*8 ... 54*8 ... 49 8 

The high temperatures experienced over England in October 
this year occurred with an exceptionally clear sky, as well as 
with a remarkably steady south-easterly wind, and the air before 
reaching England had been subjected to very similar conditions 
on the continent of Europe. 

The following table gives the maxiomm day temperature.^ at 
twenty stations .selected from the Daily Weather Report of the 
Meteorological Office and from the Paris Bulletin fnte* nation il 
for the first five days of October : — 


Sta i'n Day I 

3 

3 

4 

5 

Mean 

(orctwich - 

islands ^ p^rsonstown (Ireland) 

64 

78 

ii 

66 

69 

79 

63 

77 

65 

74 

58 

61 

61 

64 

66 

62 

( Dunkirk 

79 

72 

72 

81 

79 

77 

; Cherbourg 

72 

73 

6i 

72 

68 

70 

;;; 

77 

79 

65 

70 

78 

81 

ll 

77 

64 

75 

75 

1 Biarritz 

82 

73 

81 

81 

68 

77 

'Nice 

72 

73 

75 

77 


74 

( Hamburg 

61 

68 

6t 

64 

64 

Germany 1 Berlin 

63 

73 

^3 

61 

66 

65 

( Carlsmhe 

75 

70 

75 

72 

70 

72 

Belgium — Brussels 

76 

64 

71 

75 

77 

73 

Austria — Vienna 

73 

75 

73 

72 

70 

73 

Spain 1 Barcelona 

88 

100 

95 

91 

85 

92 

and < Madrid 

62 

72 

75 

70 

68? 

69 

Portugal ( Lisbon 

70 

68 

68 

70 

68 

6> 

i Turin 

72 

73 

73 

1? 

V 

73 

Italy < Rome 

77 

79 

81 

81 

80 

( Palermo (Sicily) 

82 

84 

84 

82 

84 

83 

Mean ... 

73 

72 

73 

75 

72 



The stations have been selected as representative of Western, 
Central, and Southern Europe, and the table shows well the 
area ever which the warm weather extended. 

The more northern parts of Europe did not exp^lcnce any 
exceptional heat, the highest temperature at Copenhagen being 
63®, and at Stockholm 61®. The more western parU were aU<> 
but little affected t in Ireland the highest maxtnmm wot 66® 
Parsonstown on the 5th, and at no other station wm the temr' 
perature above 65®. In Scotland the temperature did not reach 
70®. 

The Greenwich oliservatUms from 1841 
temperature has only once been reglsteiea in October, m. oi 
on the 4th in 1859; but the daily mean, which wiw 67 ’i on 
the 4th this year, is higher than any previously recorded. 

The observations which were maae in tim apartments M tw 
Royal Society from the year eacepthig the years 18M 16 ^ 
1819, do not show so high a reamng betww *794 88^ 

At Kew Observatoi^ the ;hi|^best tempemtuie recorded was 7 J 
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yn Ihe 4th, and tbb U the hig^st ever observed in the month 
)f October : on the Jth, 76^ was registered, which corresponds 
vith the temperature observed on Oaober 4, 1859. The returns 
n the ideteorologicid Office show that 80® was observed on the 
(,th in t-ondon and at Cambridge, whilst 77® was registered at 
stations in the east of England and in the Midland 
;^buhties« 

It h difficult to make any satisfactory comparison with pre- 
ripns records, except at one or two places, but these tend to 
^how tbW so high a temperature at this season does not occur 
jftortf than about twice in a century. Chas. Harding 


VOLCANOES OF JAPAN 

T'HE last number (vol. ix. part 2) of the Transactions of the 
^ Setsmolc^cal Society of Japan is wholly occupied by a 
paper of ProfT Milne’s, on Japanese volcanoes, which is the 
Longest contribution that has yet appeared in the Society’s 
Transactions, The paper is partly historical and part ly scientihe, 
tnd contains, so far as the writer has been able to collect, refer- 
snees to everything that is known on the subject. Very much 
sonies from his own observations, for he has travelled over the 
greater part of Japan, and has ascended many of the volcanoes. 
The paper also contains an epitome of some thirty or ioriy 
works in Japanese. On the whole, it is a systematic account 

material which has been accumulating for the last eleven 
^ears. 

The following arc the more important conclusions which Prof. 
Milne has formulated in the i>a}>er : — 

I. Number ef Volcanoes . — As Japan has not yet been com- 
pletely explored, and, moreover, as there is considerable diffi- 
culty in defining the kind of mountain to be regarded as a 
volcano, it is impossible to give an absolute statement os to the 
nuniber of volcanoes in the country. If under the term volcano 
be included all mountains which have been in a state of eruption 
within the historical period, those which h.ave a true volcanic 
form, together with those which still exhibit on their flanks 
matter ejected from a crater, we may conclude that there are at 
least 100 such mountains in the Japanese Empire. If to this 
list be added the ruins and basalt wrecks of volcanic cones, the 
numt^r would be considerably increased. These mountains 
are distributed as follows 


Northern Region.. 
Central Region ... 


Southern Region.. 


{ 

{ 

1 


Kuriles 

Ye20 

Northern main island 
Central ,, ,, 

Oshima group 

Southern main island 

Kiushiu \ 

Southern islands J 


1 


23 

28 

35 

1 

13 


Total 100 

Of this number about 48 are still active, or have been so during 
the historical period. These active volcanoes are distributed as 
follows : — 

Northern Region..) ;«j =7 

Central Region 12 

Southern Region ^ 

Total 48 

From this it will be seen that volcanic activity in Japan decrease 
from the north towards the south. 

2. Number of Altogether about 232 eruption! 

been recorded, and of these the greater number took plac< 
in the southern districts. This may perhaps be accounted fo: 
by the tact that Japanese civilisation advanced fr>m the south 
In ^nsequence of this, records were made of various phenomenc 
in the south when the northern districts were still unknown and 
ttpexpbred regions. The greater number of eruptions tooli 
place m February and April. Comparing the frisqueney oJ 
ifruptions in the different seasons, the volcanoes of Japan appeal 
:o have followed the same law as the earthquakes, a 
ai^ber having taken place during the cold months. This whitei 
fr^uency of volcanic eruptions may possibly be accounted foi 
Jthe same manner that Dr. Knott accounted for the vrintei 
of earthquakes. During the winter months the 
twage barometric gradient across Japan is steeper Id 


summer. This, coupled with the piling up of snow in the 
northern regions, gives rise to long*continucd stresses, in conse- 
quence of which certain portions of the earth’s crust are more 
prepared to give way during the winter months than they are in 
summer. 

3. Position and Relative Age pf Japanese Volcanoes . — The 
youngest of the Japanese volcanoes appear to be those whiiffi 
exist as, or on, small islands. On the islands in the Kuriles, in 
the Oshima group, and in the Satsuma sea, many of the vol- 
canoes are yet youi^ and vigorous. Moreover, many of these 
islands have been formed during the historical period. ITie 
island-forming period in the Satsuma sea, for example, was 
about the year 1 780. 

The volcanoes of Japan form a long chain running from N.E. 
tow'ards S.W. ; but a closer examination of the distribution 
of the volcanic vents shows that there are probably four 
lines : — 

(a!) The N.E. -S.W. line running from Kamchatka throug:h 
the Kuriles and Northern Vezo. 

(b) The curved line following the backbone of the main 
island, and terminating on the western side of the Yezo anti- 
clinal. 

{c) The N.N.W.-S.S.E. line of the Oshima group. This 
line, coming from the Ladrones, passes through Oshima and 
Fujisan parallel to and near to the line of a supposed fault. 
Here it intersects the main line running through the main 
island. Volcanic vents are here very numerous. As the main 
idand line is intersected, while the Oshima line is the inter- 
sector, it may be argued that the Oshima-Fujisan line of 
volcanoes are younger than many of those on the main island 
line. 

{d) The Satsuma line, coming from the Philippines through 
Sakurajima and culminating in the famous Mount Aso, which is 
the nucleus of Kiushiu. 

4. Lithological an4 Chemical Character of Lavas . — Although 
Prof. Milne has made an extensive collection of the volcanic 
rocks of Japan, the opportunity for examining them has not yet 
presented itself, and therefore he can ouly speak of them in 
general terms. They are at present being carefully studied by 
the officers of the Geological Survey. The rocks in his posses- 
sion are chiefly andesites. Those containing ai^ite, like the 
rocks of Fuji.san, closely approximate to basalts. True basalt is, 
however, rare. Another common rock is hornblende andesite, 
some of which contains free quartz. Quartz trachytes occur in 
the north of Japan. The following table shows the percentages 
of silica, and ferrous and ferric oxide, contained in the rocks of 
ten volcanoes ; — 

Locality. SiOa FeO Fe^Oj 

1. Norokura 6172 .. i ‘35 ... 3*50 

2. Misake 59-97 ... 3-27 ... 3.86 

3. Kusatsu 61-49 .. 3-30 ... 4*35 

4. Amagi (Hakone) 65-34 ... 2 -45 ... 3 09 

5. Komagadake 56 27 ... 2-19 ... 6 69 

6. Moriyoshi 59*17 ... 2*65 ... 4*15 

7. Chokai ••• 3;8i ... 3-«4 

( 54 55 •• 5 ^9 ••• 4 42 

8. Hakone (Tonosawa) 48*97 ••• 4*02 ... 4*81 

9. Fujisan 49*00 ... 5*1 ... 6*06 

10. Oshima 52 00 ...13 7o(?) 

^ One feature exhibited by the table is that the rocks of Oshima, 
Fujisan, and Tonosawa are basic, while those like Chokaisan 
and Moriyoshiyama belonging to the line of volcanoes of the 
main island, are relatively acidia More extended observations of 
this description may show that different lines of volcanoes have 
thrown out different lavas, or that the lavas of different constitu- 
tion are of different ages. 

5. Magnetic Character of Rocks. — In a study of the soils in the 
neighbourhood of Tokio, Mr. E. Kinch refers specially to the 
magnetite they contain. A great portion of this comes from the 
disintegration of volcanic rocks. Many of the Japanese lavas 
have a distinct effect upon a compass needle, ai& many of the 
black lavas from the crater of Fujisan wfll easily turn the needle 
of an ordinary compass through 360®. Many of the pieces of 
lava are not only magnetic but polar. Dn Naumann found a 
block of awgite trachyte on the top of Mor^yoifliiyama which 
would deflect the needle of a compass throng 155®, The 
most curious observation made by this investigator was that the 
magnetic dedination near Gaujusan has during the last eighty 
years (when it was about 14* 30^ E. ) decreased 19®, being now 
about 5* W. As we recede irom this mountain the amount of 
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cbatve is less. Assumini; this result to be correctt it woul4 seem 
justinable to look to Gaujusan as connect^ with these local 
changes. Some of the volcanoes in the Kuriles are said to exert 
a marked influence upon the compasses of ships. When a vessel 
is lying near certain mountainsi as, for instance, in Bear Bay at 
the north end of Iturop, a distant mountain will have a very 
different bearing to that which is indicated by the same compass 
when the vessel is a short distance outside Iroar Bay. In both 
cases the ship may be lying in the same direction, and the direc- 
tion of observation is practically along the same line. This 
leads Prof. Milne to urge, as he has already done, that a 
netic observatoiy should be placed on or near one of the nine 
active volcanoes of Japan. Changes in volcanic activity are 
probably accompanied by local changes in the magnetic effects 
produced by subterranean volcanic magmas. These chains 
may be due to alterations in position, alterations in chemical 
constitution, and changes due to the acquisition or loss of heat. 
If such is the case, he aigues, the records of a magnetic obser- 
vatory would lead up to a knowledge of the changes taking 
place beneath the ground. When it is remembered that vol- 
canoes like Oshima (Vries Island), where it seems probable 
that there may be local and rapid changes in magnetic variation 
mking place, lie in the track of so many vessels, the proposed 
investigation has a practical as well as a scientific aspect. An 
investigation of earth-currents at and near volcanoes might be 
added to the magnetic investigations. 

6. Intensity rf Eruptions , — It appears from the accounts of 
eruptions which are given in the paper that the intensity of 
volcanic action in Japan has been as great as in any other part 
of the world. One period of unusual activity was between 
the years 1780 and 1800, a time when there was great activity 
elsewhere in the globe. It was during this period that part of 
Mount Unsen was blown up, and from 27,000 to UfOoo ^rsons 
(according to different accounts) perished, that many islands 
were formed in the Satsuina sea, that Sakurajima threw out so 
much pumice material that it was possible to walk a distance of 
23 miles upon the floating debris in the sea, and that Asama 
ejected so many blocks of stone — one of which is said to have 
been 42 feet in diameter — and a lava-stream 68 kilometres in 
length. 

7. The Farm of VolcaHoes,'-^li\\t regular so-called conical form 
is very noticeable in many of the Japanese mountains, especially 
perhaps in those of recent origin. Outlines of these volcanoes, 
as exnibited cither by sketches or photographs, show curvatures 
which are similar to each other. From a collection of photo- 
graphs Prof. Milne traced the profiles of a number of imi^rtant 
mountains in Japan. These are reproduced in the paper (see 
Fig. i). From an examination of these figures be found that the 



Fig. 1. — OtulJie of Fujiyama, from a photograph. T.ut may be taken a-t 
typicM of many japaneie volcanoes. 

curvature of a typical volcano w« logarithmic, or, in other 
words, the form of such a mountain was such as might be pro- 
duced by the revolution of a logarithmic curve round its 
asymptote. In his original paper on the subject he said that the 
form agreed with Uiat which would be produced by the piling up 
of loose material. He ought to have said it was the form assumed 
by a self-supporting mass of coherent material. Mr. George F. 
Becker (Ameriean yournal 0/ Sdmee, CIctober 1885) continues 
these observations by an analytical investigation of the conditions 
of such equOibriom. If the height of a column is its radius^, 
the distance of any horizontal jnane from the base x, the specific 
graritv of the material p, and the , co-efficient of resistance to 
crushmg at the elastic limit then the equation of the curve, 
which by its revolution about the x axis will generate the finite 
unloadea column of the ** least variable resistance is— • 


where 



This latter quantity is of course different for different materials. 
It can be expressed in terms of x and >— 

2Jk y 

P "" (tan* - i)*"T 

d being the angle which the tangent at any point makes with 
the X axis. The value of e can be obtained from photographs or 
drawings of a mountain, while p may be obtained from pendulum 
experiments or from specimens of volcanic material. With these 
data we can determine the modulus of resistance at the elastic 
limit of the materials which compose a mountain on a large acale 
for many constituents of the earth’s crust. Mr. Becker concludes 
his observations by remarking that a study of the form and 

dimensions of lunar volcanoes would lead to values of - , from 

P 

whence we might approximately determine whether the lunar 
lava is similar to that of terrestrial origin. In the table which 
follows. Prof. Milne has followed out Mr. Becker’s suggestion, 
and calculated the modulus of resistance to crashing at the 
elastic limit in pounds per square foot for a number of Japanese 

mountains. The different values for ^ for the same mountain 

p 

is in great measure due to the absence of an accurate scale for 
the various photographs which had to be investigated. Another 
difficulty was obtaining a value for r, or the density of the 
mountain. Prof. Mendenhall, who made a number of experi- 
ments with pendulums on the summit of Fujisan, says the rocl<s 
of that mountain have a density of I *75. This is when they 
hjive air in their pores. As powder the density becomes 2*5. 
Wada gives the specific gravity of the rock on Fujisan as 2*6. 



Assuming the density of the earth at 5*67, then the density of 
Fujisan, as determined by Prof. Mendenhall’s experiments, is 
2*08. In the following table the density of the materials of all 
the mountains mentioned is taken at 2*5. 


Fujisan 


Averse for 

Fujuan 

Iwakisan 

Nantaisan 

Alaid 

Krakat^o .. 




Load in 

Height 

A 

lbs. per 

in feet 

p p 

square 

foot 

12,441 

4200 



5000 

... 


4x40 ... 

... 


3500 ... 



f 54201 



15450/ * ' 



5440 ... 

... 


/ 394 $ \ 



I4133/ **’ 



4430 ... 

3640 ... 

... 


Photograph 

f * 

n 

f» 

tf 

>> 

Surveyed section 

H ft , 


.. 4490 aa 45 »» 

5260 236) u8o 174.080 Fhotograglr 
j 8 co \2000 1000 156,000 M * 
J07S 163,168 


a 745 * 3*0 


65s 102,180 Surveyed fbclion 


Comparing the results given in the above table wqh 
numbem given in the neat eectioo« which ere based on ^pen- 
1 Thii b «li« atwva Lake Omwidh 
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dents referred to in R^ddne;* » C^.. “‘V be ! 

sid that the average strength of Fujisan lies between that of 
ubble work and sandstone ; Iwakisan, Nanta^n, and Alaid 
re like eood rubble masonry, while the strength of the lU-fated 
Crafflo i* not much above that of ordinary brickwork. 

«. ThttretxctU AfoutUains.—As it might be interesting to com- 
lare actual mountains with theoreticiu mountains constructed 
rom the equation — 

.ttch moantains have been drawn, and are shown in Fig. 2. The 
ralues of are given in the following table. 

In drawing up the table the instantaneous breaking strength 
)f granite and its crumbling strength, which b the largest pos- 
dbie value for J^, are taken as being equal. For sandstone the 
ntimbling stren^h is assumed to be three-fourths of the break- 
ng strength, while for rubble work and brickwork it has been 
Aken as one-half. 


Material 

Instantaneous 
breaking strength 
in lbs. square feet 

... 1,584,000 

Crumbling 
strength or 

Weight 

cubic 


Granite 

h in lbs. 

1,580,000 

foot lbs. 

170 

^ P 
18,-500 

Sandstone 

... 790,000 

590,000 

144 

8,200 

Rubble masonry 

... 316,000 

150,000 

120 

2,500 

Brickwork 

... 144,000 

72,000 

112 

1,300 


The diameter of the base of each of these mountains is 48,000 
feet, and the height to which mountains of the following different 
materials could be built upon such a base without crushing would 
approximately be : — 

Brickwork 4,600 feet I Sandstone 14, 500 feet 

Rubble masonry .. 7,300 ,, j Granite 20,000 „ 

9. Causes Modifying Volcanic Forms, — Causes modifying the 
latural curvature of a mountain are ; — 

(1) The tendency during the building up of the mountain of 
he larger particles to roll farther down the mountain than the 
.mailer particles. 

(2) The effects of atmospheric denudation, which carries 
naterials from the top of the mountain down towards the base. 

(3) The position of the crater, and the direction in which the 
naterials are ejected. 

(4) The existence of parasitic craters on the flanks of a 
nountain. 

(5) The direction of the wind during an eruption. 

(6) The sinking of a mountain in consequence of evisceration 
beneath its base. 

(7) The expansions and contractions at the base of a mountain 
luc to the acquisition or loss of heat before and after eruptions. 

10. Efint of Volcanic Eruptions on the People. — 'I’he erup- 
tions in Japan from time to time have exerted a very marked 
influence upon the minds of the Japanese people. Divine in- ] 
Lerference has been sought to prevent eruptions, priests have 
ordered to pray, taxes have been re^iealed, charities have 
been instituted, special prayers against volcanic disturbances 
have been formulated, and have remained in use for the period 
»f 100 years, while special days for the annual offering up of 
these prayers have been appointed. At the present day a form 
;>f worship to mountain deities is not uncommon. 

SOLUTION^ 

Opening of the /discussion by Prof Tilden 

^OR want of time, the consideration of various phenomena 
**• connected with the subject was necessarily omitted. Thus 
no reference could be made to the various formulae relating to 
expansion or density of solutions, nor to their optical properties, 
magnetic rotation, nor to the subject of electrolysis. In what 
follows, a review is presented of the principal phenomena ob- 
served in the act of solution of solids (especially metallic salts 
and other comparatively simple compounds) in liquids, and the 
chief properties of the resulting solutions, with the object of 
arriving (if ^ssible) at some conclusion as to Ae physical ex- 
planation of the facts. The question must atjonce arise whether 
these phenomena are to be considered as chemical or mecham<» 
wl, and all the theories which have been put forward to explain 
™ oy aye of solution are roughly divisiWe into two classes, 
according on the one hand, they represent the process as a 
Kina of dteinieal combination, or, on the other, explain the 
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phenomena by reference to the mechanical intermixture of 
molecules, or by the influence of the rival attractions of cohesion 
in the solid and liquid, and of adhesion of the solid to the liquid. 

The former hypothesis seems to have been universally adopted 
by the older writers, such as Henry and Turner, and it seems 
pretty clear that Berthollet also regarded solution as an act 
of chemical combination. Among modem chemists, Prof. 
Josiah P. Cooke takes a similar view, but M. Berthelot is the 
most consistent and powerful supporter of the same hypothesis. 

In his Mccanique Chimique,^’ tome ii. p. i§o, will be found 
a very clear and formal statement of the views upon this subject 
which, it is interesting to know, are retained by M. Berthelot 
without modification in any essential particular. 

On the other hand, there are a number of writers who, whilst 
referring the phenomena of solution to a molecular attraction of 
some kmd, do not attribute solubility to the formation of che- 
mical compounds of definite composition. Graham distinctly 
ranges himself on this side. Brande also appears to have taken 
a similar view ; Daniell, Miller, Nicol, and Dossios may be 
more or less ranked with them. A theory differing in some im- 
portant respects from those of the above writers was briefly 
enunciated Jn a paper communicated to the Royal Society by 
Tilden and Shenstone in 1883. In discussing the connection 
between fusibility and solubility of salts, the authors point out 
that the facts tend to ** support a kinetic theory of solution, 
based on the mechanical theory of heat. The solution of a solid 
in a liquid would accordingly ht analogous to the sublimation of 
a solid into a gas, and proceeds from me intermixture of mole- 
cules detached from the solid with those of the surrounding 
liquid. Such a process is promoted by rise of temperature, 
partly because the molecules of the still solid substance make 
longer excursions from their normal centre when heated, partly 
because they are subjected to more violent encounter with the 
moving molecules of liquid.’* This theory, however, only 
relates to the initial stage of the process of solution, and does 
not sufficiently explain saturation nor the influence of dissolved 
substances upon vapour-pressure, specific heat, specific volume, 
&c. How far is it true that evolution of heat indicates chemical 
combination : does the evolution of heat which often takes 
place on dissolving a solid in water, or on adding more water to 
Its solution, indicate the formation of hydrates, i,e, compounds 
of the dissolved body with water in definite proportions? 
Thomsen answers this question in the negative (“Thermo- 
chemische Untersuch.,” Band iii. p. 20). 

Take the case of sulphuric anhydride (SO3). It is evident 
from the diagram exhibited that more than half the total evolu- 
tion of heat occurs on addition of the first molecule of water to 
the solid substance ; yet the succeeding molecules give quite an 
appreciable thermal change. At what point in such a curve 
should we be justified in setting up a distinction between the 
effect due to chemical combination and that due to other causes, 
such as the change of volume consequent on dilution or the 
possible loss of energy from the adjustment of the motion of the 
molecules of the constituents to the conditions re<piisite for the 
formation of a homogeneous liquid, or (though not m the present 
^ case) the decomposition of the compound by the water? In the 
^ act of solution of the solids, and especially of anhydrous salts in 
water, the volume of the solution is always less than the sum of 
the volumes of the solid and its solvent, with the exception of 
some^ammonium salts in which expansion occurs. Similarly the 
addition of water to a solution is followed by contraction, 1 his 
contraction may be due to mere mechanical fitting of the mole- 
cules of the one liquid into the interspaces between the mole- 
I cules of the other (see MendelejefTs al^tract in Joum, Chem, 
s Soc,, Feb. 1885, P* ** 4 )« This would probably not be attended 

> by loss of ener^. Or the contraction may arise from iiu 
t reacBustment of molecular motion already referred to. 

t If we know the coefficient of expansion of the liquid and its 
specific heat, wc con calculate the amount of heat evolved for a 
8 given contraction. If this is done for sulphuric acid, and many 
• other cases, it is found that, after accounting for the thermal 

> change due to alteration of volume alone, there is a surplus of 
heat evolved which may really indicate some kind or some 

r amount of chemical combination. 

Thomsen has found that as a rule the heat of solution and of 
t dilution are both either positive or negative. Of thirty-five 
I salts examined, only four supply well-marked exceptions. Mow- 
t ever we may ultimately explain the anomaly exhioited by these 

t salts, the fact remains that the heat evolved or absorbed during 

the ^mixture of any substance with water is in every case a 
continuous function of the quantity of water added. Similarly 
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goM-mine* imperfectly, «nd olaefly bjr the help of the 
momm, to whom falls the chief share of providmgj for the wants | 
of the oomitMitiity, hot who, after marriage, enjoy great freedom, 
although the young girls are kept under strict supervision. — On 
the human bones ronnd in France in caverns belonging to the 
^Qaetemary age, by M. Cartaiihac. Of such finds, none can 
be referred to the early period of the Saint Acheul, or CheUes 
deposits, the oldest belonging apparently to the Mousterian a:je, 
while the most abundant human remains are found in the com' 
parativdy recent beds of Solutr^ and La Madelaine. The former 
of these are remarkable for the enormous number of horse-bones 
accumulated about the stone hearths and in the kitchen-middens 
of this station. According to Dr. Cartaiihac, 40,000 skeletons 
might be reconstructed from these equine remains, which seem 
to have been exposed to the action of fire, the greater number 
of the bones having been broken for the extraction of the 
marrow, whence he assumes that the horse must have reached 
its maximum development and served in the place of all 
other game at the period of the Solutre deposits. The writer 
c >mpares together the human and other remains found in various 
Mediterranean and inland caves, with the special object of ascer- 
t.unmg how far the condition and mode of deposition of the 
skeletons can throw light on the vexed question whether the 
gr^t preponderance of fractured over whole bones in these 
primseval graves indicates the practice of cannibalism, or whether 
it mav not be dependent on the observance of special modes of 
Imrial, involving the burning or dismembeiment of the body 
after death. — The facial angle proposed by Cuvier and Geoffroy 
Saint-Hilaire for comparative anatomical determinations and 
for measuring facial differences in the living subject, by Dr. 
Collignon. The writer, who considers at length the merits of 
the various angles proposed by Camper and others, concludes 
by showing the superiority, for practical purposes, of adopting 
Cuvier’s facial angle, measured by Topinard’s goniometer for 
determining the median angle. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, October 26.— M. Jurien de la 
Gravi6re, President, in the chair. — On the unequal flow of gases, 
by M. Haton de la Goupilli^re. In continuation of his recent 
communication on this subject the author here deals with the 
reverse problem of a receptacle originally filled with compressed 
air discharging itself freely into the atmosphere.— On the 
intensity of the magnetic field in dynamo-electric machines, by 
Marcel Deprex. Assuming that the most important element of 
a dynamo-electric machine, whether employea as a generator or 
receiver, is the magnetic field, the author deals with the influence 
of the deviation of the imgnetic pieces, and shows that, contrary 
to the opinion of certain electricians, the intensity of the field 
decreases far less rapidly thm the distance of the magnetic 
l^ieces increases. The influence of the dimensions perjicndicular 
to the lines of force is also considered. — Researches on the de- 
composition of the bicarbonate of ammonia by water, «and on 
the diffusion of its components through the atmosphere, by 
MM, Berthelot and Andrd. From the experiments here 
described, the authors are led to the condusion that it is the 
diflution of the carbonic acid that determines the decomposition 
by water of the bicarbonate of ammonia, and consequently the 
transport of the ammonia itself. These results are of the greatest 
importance even for the purely physical study of the circulation 
of gases between the ground, the waters, and atmospheric air, 
apart altogether from the phenomena of vegetation.— Note 
accompanying the presentation of his woric entitled ** An Intro- 
dttwlon to the Study of the Human Races,” by M. de Quatre< 
fagjw. This isthefirstvolumeof the “Biblioth^ucd’Ethmriogie,” 
edited jointly by the author and M. Homy. It contains a summary 
of the views expounded in greater or less detail in his other writings 
While d^ng more fully with a number of other matters, whidi he 
had hkherto merely indicated, or else entirely neglected for 
Uck of the fresh data and discoveries which now enable him to 
discuss them seriously. One of the most important is the ones- 
tibn of prehkUorid man, and he now shows that even in Ooater* 
naiT times the human race had already spread over the wl^e 
to the remotest extremities of the Old and .New World. 
This uMouky of Quaternary man already suggeslted the 

0* the tpeeiei in the prevtous epoch, sm direct pnehfii of 


this fact have recently been multiplied to such an extent that 
the presence of man in Europe during Tertiary times may now 
be regarded as placed beyond reasonable doubt, although his 
presence in America is not yet established. The results yielded 
by palaeontology, geology, and eyen history point to the extreme 
north of Asia as the cradle of the human race and the centre 
of dispersion, which had already begun in Tertiary times. Here 
also were differentiated the three fundamental types, to which 
all races may still be reduced, as well as the three linguistic 
t3rpes diffused throughout the globe. It is further shown that 
hypsistenocephaly is the main feature distinguishing the Ameri- 
can from the European primitive race, and that the man of 
Canstadt, hitherto regarded as the oldest Quaternary type, in 
reality dates back to the Tertiary epoch. — Note on the meteorite 
which fell on January 27, 1886, at Nammianthul, in the Presi- 
dency of Madras, by M. Daubr^. This meteorite, a specimen 
of which has been received from Mr. Medlicott, of the Indian 
Geological Survey, presents the ordinary characters of the group 
of small sporadic asters. — Experiments on the transmission or 
force by means of a series of dynamo-electric machines coupled 
together, by M. Hippolyte Fontaine. These important experi- 
ments (carried out with seven Gramme machines, under the 
inspection of the Commissioners, MM. Bertrand, Becquerel, 
Cornu, Maurice L^vy, Marcel Deprez, and Masciirt) show that 
it is possible to transmit an effective force of fifty horse-power 
through a resistance of lOO ohms at a loss of less than per 
cent. — On algebraic surfaces capable of a double infinity of 
birationaV transformations, by M. E. Picard. In supplement to 
his previous communication on algebraic surfaces, the author 
here shows that, for all surfaces capable of a double infinity 
of birational transformation, the co-ordinates of any mven point 
are expressed by the uniform (Abelian) functions of two para- 
meters. — On the transformation of surfaces in themselves, by 
M. H. Poincar^. It is shown in connection with M. Picard’s 
theorem that, in certain cases, the Abelian functions may de- 
generate into triply periodical, elliptical, or even rational func- 
tions. — Extension of Riemann-Roch’s theorem to algebraic 
surfaces, by MM, Noether.— On the recomposition of white 
light by means of the colours of the spectrum, by M. Stroumbo. 
A process is described by means of which the recomposition of 
white light is effected, taking as the starting-pmnt the very 
colours of the spectrum, and utilising, as in Newton’s experi- 
ment with the disk, the persistence of the im^s on the retina. 
— Note on the principal showers of shooting-stars and the 
aurora borealis, by M. Ch. V. 2 ^nger, A careful study of 
M, Rubenson’s great Catalogue of the Auroras from 1800 to 
1877 has unexpectedly revealed the fact that August 10 and 
November 14 show a great frequency of these lights, thus 
coinciding with the periods of the shooting-stars and suggesting 
a connection between these two orders of phenomena. — ^Irauence 
of the amplitude of the lunar oscillation in declination on the 
shiftings of the northern trade-winds, by M. A. Poincare. A 
study of the tables for 1880 83 shows certain relations between 
these phenomena, which, however, differ greatly according to 
the seasons. — On the phenomena associated with the heating 
and cooling of molten steel, by M. Osmond. It is shown that, 
as the quantity of carbon is increased, the temperature of traas- 
formation of the iron is lowered, and of recalescence raised, 
so that both coincide in the hard steel. — Saturation of normal 
arsenic acid by the water of baryta, by Ch. Blarez. — On the 
function of the semicircular canals of the inner ear, by M. Yves 
Delage. The chief function of this apparatus, as already recog- 
nised by Goltz, Flourens, and others, is shown to be distinct 
from that of the auditory sense, and connected rather with the 
rotatory movements of the head, either alone or with the body. 
—On Syndesmis, a new type of Turbellariae described by W. A. 
SilHmann, by M. Ph. Fran9ois. This organism is shown to be, 
not an ectoparasite of the large green nematoid, as supposed by 
SlUimann, but a true endoparasite of Str^, Hvidus . — On two 
Synascidians new to the French sea-board (Diazona h^ridku^ 
Forbes and Goodsir, and DistapHa rosm, Della Valle), by M. 
A. Glard. — Organisation of Lipidomenia kystrix^ a new type of 
Solenogaster, by MM. Marion and Kowalevsky* — On the 
Gephyrians Monging to the family of the Priapulidsc collected 
by the Cy>e Horn Mission, by M. Jules de Gi^e. The dis- 
covery of these organisms is a remarkable instance of the 
presence in the southern seas of forms almost identical with those 
of the Arctic Ocean. — The simple epidermis of plante considered 
as a reservoir of water, by M. J. Vesque,— Kemajks on Poro^- 
Im by MM. C. Eg. Bertrand and R. Renault,— On 
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the taxonomic importance of the petiole, by M. Louis Petit. — 
On the reproductive organs of vegetable hybrids, by M. I^a 
Ouignard.— On the relations of geodesy and geology : a reply to 
the observations of M. Faye, by M. A. de Lapparent. 

Berlin 

Meteorological Society, Octobers.— Dr. Brix.in the name 
of the Telegraph Administration, handed over to the Society a 
paper containing the results of observations respecting earth- 
currents instituted through the medium of German telegraph 
lines, and giving a brief history of these investigations. — Dr. 
Assmann spoke of the thunderstorms of the summer of 1886. 

Pb3r8ical Society, October 22. — Prof, von Helmholu in the 
chair. — ^of. Bomstein communicated the results of his investi- 
ntioDS into the thunderstorms of July 1884. The ^ys from 
July 13 to 17 were very prolific in thunderstorms, and respecting 
them the speaker had collected and elaborated observations from 
more than 200 stations in Germany. For twenty-four separate 
thunderstorms, drawings were made of the “isobronts,” isobars, 
and isothermals, from which it appeared that a fall in the baro- 
meter always preced^ the outburst of the storm ; that with the 
occurrence of the sinking of the barometer the atmospheric 
pressure > rose very steeply and then relapsed gradually to its 
former level ; and that the temperature, which was very high 
before the storm, declined rapidly with the outbreak of the 
storm. Local ob^rvations had formerly led to the same result. 
The isobronts,’* or the lines uniting the places where the first peal 
of thunder was simultaneously heard, had in geueral a north- 
south direction. The ** isobronts ^*made the passage from west to 
cast with an average swiftness of from 38 to 39 kilometres an 
hour. The isobronts ” were attracted by the mountains, so that 
the part in whose west-east direction a mountain was situ- 
ated approached it sooner, and, after the passage of the **iso- 
bront,’’ delayed there longer than did the remaining part. Rivers 
retarded the progress of thunderstorms, and small thunder- 
storms often terminated at large rivers without crossing them. 
This relation of thunderstorms to mountains and rivers might l>e 
explained on the assumption that the storms were caused by 
ascending air-currents. When such an ascending air-currenc 
approached a mountain, then the mountain hindered the hori- 
zontal air from flowing in at the anterior side of the ascending 
current. The air flo^^ing in at the posterior side, on the other 
hand, thereby obtained the preponderance, and urged the phe- 
nomenon wth all the greater force to the mountain. 7 'hc 
reverse occurred after the thunderstorm had surmounted the 
mountain. The horizontal currents in front then obtained the 
preponderance, and delayed the progrep of the storm. The 
influence of the rivers found its explanation in the fact that the 
air above the water was considerably cooler than the air above 
the land, whereby a descending air-current was continuously 
maintained, operating in opposition to the ascending current of 
the thunderstorm, to the possible degree even of annulling it. 
The speaker had been able artificially to produce an imitation 
of all these processes by causing, in accordance with the direc- 
tions of Dr. Vettin, visible currents to ascend in a glass box 
filled with tobacco smoke, by means of local depressions of 
temperature, by setting these currents in constant motion, and 
making them strike against obstructions (corresponding with the 
moimtaiiis), as also on descending currents which were likewise 
artificially created. In the discussion which followed the above 
addresSf Dr, Vettin laid stress on the fact that precisely at the 
moment when the barometer mounted steeply from its lowest 
position, the thunder followed the lightning most rapidly, and 
diacossed how, in accordance with his conception of the nature 
of thunderstorms, by the curving round of the ascending air- 
cttmnt, n whirling movement round a horizontal axis came into 
shape, whmby, as determined by its situation and its extent, 
wwe produ^thunderttorms, sleet, and hail— Prof, von Helm- 
holts described the formation of a thunderstorm observed by him 
in Rigi-Kaltbad. From a free point of proapcct, allowing 
a survey Of the plain as iir as tl» Jura, he oliawed how the 
lower warm and moist layer of air was d^tinguishea by a sharp 
horizontal boundary of aom^bat long rtnpg of doud 
turner dry and cooler air. The Olond-masscs resembling the 
mp&'tbBptd cirri difliised themsdves and formed a coherent levd 
bommy-iayer between the two air-masses. He next notiee 4 » 
id dife^ spots, balls of doud arise above the boundair^yer, 
evidently asthe effects of ascending air^currents. The different 
cloiid 4 Mapi riien rose higher and grew into larger doad^masses 


within which different electric sparks leapt from one ttmt 
another. It was only subsequently that he saw the ligbtntng 
I downward to the earth. At last a heavy rain rendered the lo' 
air- moss, bounded by the horizontal cloud-basis occu{:^tn| 
position nearly at a level with the height of the stat^-pm 
which had hitherto been clear, opaoue. The phenomenon ! 
develojied itself under weather in which the wind was at re 
and could be followed very precisely into its details.— Pi 
Schwalbe reported on an investigation of Herr Meissner, wl 
in the Strasbuig Laboratory, had determined the warmth eflR 
on the wetting of powdery bodies. In the way of powder w< 
used amorphous silicic acid, glass, emery, carbon ; as fluit 
distilled water, benzol, and amyl alcohol. In all cases 
increase of temperature was observed. 
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LETTERS AND JOURNAL OF W. STANLEY 
JEVONS 

Letters and Journal oj W. Stanley Jevons, Edited by 

His Wife. (London : Macmillan and Co., 1886.) 

A STRIKING but sad book is this autobiography; for 
though written to give the best idea of the character 
of the man in the various relations of life more than 
to recount scientific work,” it is practically an autobio- 
graphy : there is scarcely a critical remark upon his 
thoughts or conduct in it. 

The family for many generations had been settled 
in Staffordshire. The grandfather came to Liverpool, 
and commenced business as an iron-merchant there, 
and his son Thomas, a man of ability in many ways, 
joined him in it. This was the father of William Stanley 
Jevons, who had, moreover, the almost invariable precedent 
of a clever man {pace Mr. F. Galton), viz. a clever mother, 
whom, however, he had the misfortune to lose at ten years 
old. She was the daughter of William Roscoe, author 
of the “ Life of Lorenao de Medici ” and “ Leo the Tenth.” 
Another misfortune, from which, however, he learnt the 
value of money in a practical sense, befell him at the age 
of thirteen, when the firm of Jevons and Sons failed; 
and his grandfather, who died in 1882 at the advanced 
age of ninety-one, came to live with them. 

A characteristic very marked, and to a marvellous 
extent affecting his whole subsequent life, was a bashful- 
ness or “ natural timidity of character which,” his father 
wrote him, is the worst, or perhaps I may say the only, 
weakness you have.” This led to self-depreciation, and 
at school the French master complained that he was far 
too quiet and made no noise, and did not read above his 
breath. Shrinking from his companions and their fun, 
however, he early acquired the habit of directing his 
attention and mental powers at his will, and nothing 
tried his naturally passionate temper more than to be 
compelled to leave the pursuit of the moment while still 
engrossed in it. Reports of him as a scholar naturally 
kept continually improving, and, though laboriousness is 
throughout his characteristic, his sister writes in her 
diary that she saw in Stanley at the age of fourteen the 
dawnings of a great mind. 

Botany and chemistry, in both of which he subsequently 
took honours, were the two sciences which attracted him 
first The former was begun under the loving eye of his 
mother : the latter was the first that he took up at Uni- 
versity College School, and followed fiercer and fiercer 
till he gained the University gold medal.” 

He had decided at seventeen to go into a chemical 
manufactory at Liverpool, in order to remain near home ; 
but before he had ended his last term of study at the 
University his wishes and plans were all upset by Profs. 
WilHamson and Graham recommending him for the 
appointment of Assayer to the new Mint in Australia. He 
shrank from it as being too heavy a post for a youth of 
eighteen, and as going terribly against his wish to settle 
M home. But an income of 675/. a year was too good an 
dfier to be refused. On June 29, 1854, not yet nineteen 
yeara old, he set sail for Sydney. 
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While at Sydney he attacked the Australian meteorology, 
and published his observadons ; more, as he explains, to 
show what phenomena had to be solved and what inter- 
esting connections of cause and effect might be Suggested. 
Geology also, which he had commenced shortly before 
he left England, he there follbwcd up. There he 
first suggested a collection of newspapers from all 
parts of the world as a curious exhibition ; there 
also he heard of the death, after seven years of re- 
viving prosperity in trade, of his father in November 
1855, Though doing so well financially, he still cherished 
the feeling that he was losing time which he might put to 
better advantage. After four years he resigned his post, 
and on his return, vid Callao, Panama, St. Thomas, 
Havanna,and several cities of the United States, he made 
his way up country past Minneapolis, to visit a brother 
who had gone out to settle there. Returning thence by 
way of Niagara and Montreal to New York, he landed at 
Liverpool, but soon went on to London and re-entered 
the University. He joined several senior classes in com- 
pany with his younger brother, whose education he was 
then paying for. He had decided thenceforth to follow 
up political economy and mental philosophy. 

His “Theory of Political Economy** was read as a 
paper but not “ approved ” by the British Association at 
Cambridge in 1862. It was published in 1871, and 
reached a second edition in 1879. Though it attracted 
the attention of some eminent foreigners, it was coldly 
received in England— the free use of mathematics 
symbols placing it above the heads of those practically 
engaged in commercial pursuits. In 1875, at the 
British Association meeting at Bristol, he read another 
well-known paper on the connection between sunspots and 
the price of corn — bad crops of the latter, we need hardly 
add, being followed by a high price and bad trade — and 
though he spoke at first very doubtfully of his theory, yet 
up to the time of his death, in 1882, he believed that a 
great revival of trade would take place almost immediately, 
to be followed by seven years of unprecedented prosperity, 
and he had speculated accordingly. Gold, howevert 
alas, seems a more important factor than sunspots. 

A more famous paper still was his “ Coal Question,” 
published in 1865. It was a question in which the whole 
nation took an interest, and it supplied a text for one of 
Mr. Gladstone's economical budgets. Accordingly it was 
discussed in every paper, political, economical, or social, 
and is perhaps better known now than any of his other 
writings. 

His earlier writings had brought him in very little, and 
in 1863 he had accepted the not very lucrative post of 
tutor at Queen's College, Manchester. In 1866 he was 
appointed Professor of Logic and Mental and Moral 
Philosophy, and Cobden Professor of Political Economy, 
at 300/. a year. A thorough teacher, he was much liked 
by his pupils, never tiring of making them understand, 
and watching their careers in after life. 

In December 1867 he married the daughter of Mr. 
J, E. Taylor, founder and proprietor of the Manchester 
Guardian, To her we are indebted for this well-arranged 
selection of letters. 

In 1864 he published his first work on *'Pure Logic,'* 
chiefly founded upon Prof. Boole's system. In 1865 
he invented a logical machine or abacus which he 
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describes as working in a few moments any logical 
problems involving no more than four distinct terms or 
things. It was like a small piano^ three feet high, with 
twenty-one keys. A second book upon logic was pub- 
lished in 1869, just after this had been made to work 
correctly, entitled “The Substitution of Similars,’’ con- 
taining a sketch of the fundamental doctrine of his great 
work, “The Principles of Science,” which was not pub- 
lished in full till 1874, but reached a second edition in 
one volume in 1877. 

In 1870 his “Elementary Lessons in Logic” ap- 
peared in Macmillan’s series of science class-books, 
followed in 1876 by the “Primer of Logic,” one of the 
same publishers’ more elementary series ; and in 1880 
“ Studies in Deductive Logic ” for students desiring a more 
thorough course of logical training. 

In 1 368 he had prepared three articles attacking J. S. 
Mill’s system of logic. They were declined at first, 
but three years afterwards, soon after the death of Mr. 
Mill, they were accepted by the Contemporary Rexnew, 
It is curious to see two such mighty champions of such a 
learned science referring their differences to an unedu- 
cated public and to their instinctive logic ! 

Though sorry on many accounts to leave Manchester, 
his heart had never left London and its University, to 
which he returned in 1876 as Professor of Political 
Economy. In that year he boldly read a paper laying it 
down that the United Kingdom Alliance was the worst 
existing obstacle to temperance reform in the kingdom — i 
driving the enemy to a man into fierce opposition. ! 

His first illness through over- work had occurred 
in 1869, and from that time his letters in large pro- 
portion are from various places — Norway was his 
fav'ourite resort — to which he had been driven to regain 
strength. Trip after, trip was taken, but with no per- 
manent effect As soon as he returned he again over- 
whelmed himself with work, involving too great tension 
of the brain. The labour especially of taking his class 
when out of sorts was a “ painful ” labour to him. To 
relieve himself from this he resigned his Professorship in 
1880, and in 1882, after two years more of work at home, 
but still at high pressure, a plunge into the sea was too 
sudden a chill for his enfeebled frame, and insensibility 
and death were the sad result, at the prime age of forty- 
siic. 

One cannot help sorrowfully noting how his childish 
bashfulness was the cause of his early death. It led to 
unsociability and abstinence from recreation. Instead of 
rejoicing in his strength, he shunned his companions, and 
persuaded himself, moreover, that it was his duty to do 
so, though he bitterly regrets it afterwards, one result 
being an inability to speak in public and communicate 
his ideas as he would wish. The ardent cultivation of 
his many talents, again, increased a feeling of superiority, 
yet often left him low-spirited. In some It might have 
brought carelessness and improvidence, but in Jevons it 
was attended by a feeling of responsibility almost 
religious. At twenty^diree he threw up his easy and 
lucrative post at the Sydney Mint in ob^lence to this 
Ming, medy later on, he resigAed one laborious duty bnly 
to bw^e to another, and under such labour his lifis 
was fuencted. 
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GENERAL PATHOLOGY 
An Introduction io General Pathology. By J, B. Suttoui 
F.R.C.S. (London : J, and A. Churchill, i886.) 

U NTIL recently, pathologists have confined their 
attention to studying the processes of disease in 
human beings, and but little effort has been made to take 
advantage of the vast field of material presented by the 
animals which die in the Gardens of the Zoological 
Society. Since 1878 the author has systematically ex- 
amined the bodies of 12,000 animals and of over Soq 
still-born and immature foetuses ; and from this vast 
stock of material he has, for the purposes of the presen 
work, selected, from all parts of the animal kingdom 
striking examples which illustrate the main pathologies 
and physiological processes of life. The same principle 
govern both, and processes which in one group of ani 
mals are the cause of disease, in another, owing to ana 
tomical differences, habits of life, and surroundings, havi 
no such influence. Moreover, pathological defects ar 
frequently inherited, and become looked upon as racia 
peculiarities. Thus the horns of the Ungulata, tb< 
curved canines of the Babiroussa, the atrophied righ 
ovary and right carotid artery in many birds, the larg< 
third with the small second and fourth metarcarpals o 
the horse, are now persistent, but were probably originallj 
accidental and pathological. 

The degree of development of the muscular tissm 
of the gizzard of a bird is dependent upon th< 
nature of its food. The herring-gull of the Shetlanc 
Islands changes its food twice every year — in th< 
summer living on grain, when its gizzard is of thi 
granivorous type, and in the winter on fish, when th' 
gizzard reverts to the carnivorous condition. The sam< 
variations have been artificially produced by varying th« 
food of sea-gulls, pigeons, ravens, and owls. While ex 
cessive function is the great cause of hypertrophy o 
organs, deficient usage is the determining factor in th< 
abnormal overgrowths of hair, nails, beaks, and teeth 
Rodents in captivity frequently require their teeth to b 
artificially shortened in order to avert the fatal effects 0 
excessive overgrowth. 

Monkeys, when in confinement, frequently die wit 
symptoms of more or less complete paraplegia, which ha 
recently been shown to be due to an ovcrgrowtl 
(frequently rickety) of the vertebrae near the intervertebra 
lamelhe. This gradual compression of the cord als 
occurs in tigers, lambs, bears, and others. These fact 
observed in animals throw light upon the agonising pain 
of roollities ostium, which are doubtless in like manne 
due to compression of the cord and nerves, which is per 
mitted by the softening of the bones which the diseas 
causes. 

Metschnikoff’s definition that inflammation is astruggi 
between irritant bodies and white blood-corpuscles i 
adopted. Illustrations are given showing the whit 
corpuscles surrounding and digesting micro-organism 
and other foreign bodies, or dying in the attempt t 
do so. When the tmls and gills di larval batrachians ai 
being absorbed, numerotti amoeboid cells can be see 
containing fragments of nwrve-fibres and musde. 

Our present knowledge of the nervous system 
to offer any explanation of the experiment wWch the wsdu 
I performed by transp^ng the medto and uhwur nerves i 
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A €at. The two nerves were divided about the middle, 
and the distal end of the median was united to the 
proximal end of the ulnar, and vice versd. Union 
oexurred ; sensation and motion returned in six weeks. 
The cat regained complete use of the limb, and did 
not appear to suffer any inconvenience. It would be 
of great interest to repeat the experiment by attaching 
the proximal end of the median to the distal end of the 
ulnar, but to prevent the other ends from uniting. Would 
the result bean unimpaired function of the median nerve, 
transmitted from the portions of the brain and cord 
formerly associated with the function of the ulnar ? 

The classification of the cysts and neoplasms of the 
animal kingdom are illustrated by many typical ex- 
amples. The teratomata are fully discussed, and it is 
shown that they almost invariably occur only in spots 
where the epi-, meso-, and hypo-blastic layers have been 
temporarily but directly in continuity with each other. 
Thus praesacral tumours are associated with the obso- 
lete neurenteric canal ; pituitary tumours with the canalis 
craniopharyngeus (a canal through the floor of the basi- 
sphenoid), lingual dermoid cysts with the ductus thyreo- 
glossus(a canal running from the basihyoidto the foramen 
caecum of the tongue), and ovarian dermoid cysts with 
the obsolete Mullerian and Wolffian ducts. The predis- 
position of obsolete ducts to disease has for some time 
been recognised, but the close relationships of teratomata 
to such ducts is a more recent piece of work. 

The novel illustrations of the leading pathological pro- 
cesses make the work one of extreme interest, and we 
heartily congratulate the author on the good use to which 
he has turned his exceptional opportunities. 


PLANE GEOMETRY 

The Elements of Plane Geometry, Part 1 1, (correspond- 
ing to Euclid, Books III., IV., V., VI.). (London •’ 
Swan Sonnenschein, i886.) 

'T'HIS book contains a revised edition of Books 111., 
IV., V., of the Syllabus of Plane Geometry” drawn 
up by the Association for the Improvement of Geometrical 
Teaching, with demonstrations of the propositions, and 
an excellent, though limited, collection of suitable exer- 
cises. If nothing else than these two parts had been the 
outcome of the movement first set on foot in our columns, 
the Association would have amply justified its formation. 
Much difference of opinion has prevailed as to the desira- 
bility or expediency of the Association producing such a 
work as this. The late Mr. Merrifield for some years 
strenuously opposed any such proceeding, but at the 
annual meeting of 1881 he expressed himself as “now 
, satisfied from the experience which he had had in dealing 
' with the examining bodies that they would not get their 
work really adopted by the public until they had a text- 
book. Everywhere he was met with the impossibility of 
wading through a dry Syllabus, Nobody who was not 
thoroughly versed in mathematics could Judge whether 
there was any real possibility of teaching from the Syllabus 
at ail.’^ Circumstances appear to have compelled the 
Association. at last to take the field with demonstrations 
put forward by a selected committee of its members : a 
laincipal reason being that the Association was bound to 
teachers. The plan of teaching the Syllabus without 


giving written proofs was found to succeed so long as the 
teaching was confined to the earlier parts of the subject, 
but when the later books were reached it was found 
necessary to give formal written proofs for subsequent 
reference (Report, 1881, p. 30), 

Some teachers who wish for the more copious intro- 
duction of modern ideas and methods into the very 
elements may not consider the work of the Association 
as satisfactory as could be wished, and may think there 
is very little of the influence of the aforesaid modern 
ideas in the Syllabus, yet even such admit, and express 
satisfaction in making the admission, that “ the use of the 
Syllabus has spread pretty widely, and it is to be hoped 
that it will continue to do so ” (Prof. Henrici, British 
Association address, Nature, vol. xxviii. p. 500). It is 
to be borne in mind that the Professor hardly gave the 
Syllabus a fair trial, though he says that when it appeared 
“ I resolved to give it a thorough trial, and took the best 
means in my power to form an opinion on its merits by 
introducing it into one of my classes. The fact that it 
did not quite satisfy me, and that I gave up its use again, 
docs not of course prove that it fails also for use in 
schools, for which it was originally intended.” 

These students had, we assume, to take down in writing 
the Professor’s proofs, and it is not as agreeable work to 
“grind up” manuscript as it is to read a printed 
page ; then there would be by-gone remains of the old 
text-book haunting the students’ brains, want of fami- 
liarity with the Syllabus possibly on the teacher’s part, 
and finally shortness of time over which the trial ex- 
tended, At this point we may cite some remarks by the 
late Dr. Todhnnter, which make as much for Syllabus 
upholders as for Euclidians. “It will be hard to secure 
that pupils shall be selected of equal power, and be trained 
with equal assiduity ; and then if our teacher is to try 
various methods he is liable, since he knows that a con- 
troversy is now existing as to the result, to deviate from 
impartiality in his treatment of the rival methods. More- 
over, there may naturally arise some disagreement as to 
the means to be used for testing the value of the results, 
and as to the accurate application of the principle which 
may be finally adopted for this end ” (“ Conflict of 
Studies ” &c., p. 1 56). A fair trial would be to take two 
classes of students of as nearly as possible equa 1 
mental calibre, and with equal want of acquaintance 
with geometry, and to take each through the re- 
spective courses for the same time, and to take care that 
each teacher should be equally skilled and acquainted 
with his author and equally enthusiastic, for, as our 
essayist just cited writes, “if the teacher is only languid 
without being positively hostile, his real sentiments are 
soon discovered ; hypocrisy has but a slender chance of 
deceiving school-boys” (p. 164). But such a fancy is 
Utopian ; the hope of the Association at first lies in such 
far-away parts as the Cape and India, where its work is 
being taken up by enthusiastic and able teachers. 

We have read the proofs, and believe them to be 
thoroughly accurate ; there is also a careful avoidance 
of all looseness of language. Dr. Todhunter’s “ deliberate 
judgment ” was that “our ordinary students would suffer 
very considerably if instead of the w'cll-reasoned system 
of Euclid any of the more popular but less rigid manuals 
were allowed to be taken as a substitute ” (p. 168). So 
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fearful was he of looseness or slipshoddiness that he more 
than once returns to this matter, and upon this very point 
of an Association text-book writes as follows : — “ There 
are various considerations which seem to me to indicate 
that if a change be made it will not be in the direction of 
greater ri^our^* (p. 172). He owns himself once to have 
been in favour of hypothetical constructions, but that he 
had subsequently seen reason to alter his opinions : in 
many places in his essay he shows that he has not 
renounced hypothetical statements. His idea of an 
Associationist seems to have been that he is a being who 
tries to evade the difficulty of passing a pupil in geometry 
by asking for a less stringent text-book than that of 
Euclid. 

It is vain to wish for the verdict of such able critics as 
De Morgan and Todhunter on the work before us, but 
we feel sure that the former would not have written con- 
cerning it " Non est geometria,*' nor the latter have found 
it w'anting in Euclidian rigour. 

As to this matter of a different order from Euclid's 
sequence we cite with cordial approval the following 
remarks of a writer in our columns ^voL xxxiv. p. 50) : — 
“ We believe that those who have most carefully con- 
sidered the question of a rival order of sequence of geo- 
metrical propositions would agree that the best order in 
a logical arrangement does not seriously conflict with 
Euclid^s order, except by simplifying it. Rather, by 
bringing the proofs of each proposition nearer to the 
fundamental axioms and definitions than Euclid does, it 
renders less assumption of previous propositions neces- 
sary for the proof of any given proposition. It stretches 
the chain of argument straight instead of carry ing it 
round one or many unnecessary pegs,'' 

The influence which the Syllabus has had upon modern 
editions of Euclid is patent to any reader of the works in 
question. And now, little book, that the Association has 
at the end of days sent forth on to (it may be) tempestuous 
eeas, we wish thee bon voyage/ 


tions analogous to the symbolic solutions of lUccati’s 
equation. 

A Sequel to the First Sij^ Books of the Elements oj 
Euclid; conteuning an Easy Introduction to Modern 
Geometry {with numerous Examples). By John Cas^y 
LL.D., F.R.S. (Dublin : Hodges, 1886.) 

This is the fourth edition of a book which has been 
received with warm approval by English and Continental 
geometers. The first eight sections present no notable 
changes from the corresponding sections in the last edi* 
tion. In our previous notice (Nature, voI. xxix. p. 571^ 
we remarked that the author was ** not so well up in the 
literature of the modern circles as he might be.^ This 
reproach is quite removed in the present edition. Indeed 
in this direction the author has himself now done excel- 
lent yeoman's service. The “ supplementary chapter ” oi 
fifty-eight pages gives an admirable account of this 
modern branch in six sections. The first section states 
and illustrates the theory of isogonal and isotomic 
points, and of anti-parallel and symmedian lines. Th< 
second discusses ** two figures directlv similar " in homo- 
thetic figures. The third section is headed Lemoine’s 
and Tucker's circles." The fourth discusses the “ general 
theory of a system of three similar figurbSl^ The fi^th gives 
“special applications of the theory of figures directh 
similar,” more particularly with reference to Brocard's 
circle and triangles. In the sixth section on the ‘^theor) 
of harmonic polygons,” the author, starting from Mr 
Tucker's extension of the Brocard properties to the 
harmonic quadrilateral, and Prof. Neuberg's continuatior 
of the same, gives his own beautiful generalisations t< 
the harmonic hexagon and other allied polygons. This 
latter extension has been made the subject of a com- 
munication by MM. Tarry and Ncuberg to the French 
Association meeting at Nancy in August of the preseni 
year. The paper, which is not expected to be published 
until April 1887, contains a complete generalisation o 
points of Lemoine and Brocard, and the modern circlej 
cited above for polygons and polyhedra. 

The success of the “ Sequel” is due to the fact that th< 
author and the subject are exactly suited to each other 
the union is a most harmonious one, and the result is s 
work indispensable to all lovers of geometry. 


OUR BOOK SHELF 


American Journal of Mathematics. Vol. viii. No. 4. 

(Baltimore, August 1886.) 

The number opens with a memoir, by M. Poincar^, “ Sur 
les Fonctions Abdliennes.” The author gives here a 
risumly with additional details, of a demonstration and 
generalisation of twoof Weierstrass's theorems, which he 
had previously published in the Proceedings of the Mathe- 
matical Society of France (tome xii. p. 124). He then 
extends a theorem of Abel's from plane curves to sur- 
faces, and refers, for fuller details, to a crowned memoir 
of M. Halpben’s, “ Sur les Courbes gauches al^dbriques.” 
He next discusses some properties of “ fonctions inter- 
mddiaires,” using the term in the sense given by MM. 
Briot and Bouquet This memoir occupies fifty-four 
pages. TTie second paper, on “ A Generalised Theory of 
the Combination of Observations so as to obtain the best 
Result’' (24 pp.), is by the editor, Profi Newcomb. A very 
valuable article, with important praaical applications. 
Tlie article (22 pp.), ^ Oil Symbolic Finite Solutions 
and Solutions of Definite Integr^us of the Equation— 
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is by Mr. J. C. Fields. It discusses finite solu* 


Geometrical Drawing for Army Candidates. By H. T 

Lillcy, M.A. Pp. x., 54. (London : Cassell and Co. 

1886.) 

In a short introduction to this little work the authoi 
gives some useful advice to those beginning practica 
geometry, and rightly lays stress on the proper methoc 
of handling instruments, and on a good style of working. 

The book contains altogether 300 problems in plan< 
constructive geometry ; they are nearly all straight 
forward and easy, but 1 80 of them are specially indicates 
as forming, according to the author’s experience, a suit 
able first course for the majority of students. 

The problems are conveniently grouped together, am 
hints are given in aid of the solution of typical ones, axii 
of those presenting extra difficulty. Beginning with th 
construction of scales, we have the usual series oi 
polygons, proportionals, equivalent areas, and, in con 
elusion, several cases of circles touching other circles , 0 
given lines. 

As a book of examples this collection likely t 

prove useful in class-teaching. But in qtaer to insur 
sound instruction, much that is not contain^ herein wi 
have to be provided for the student. Thus in the note 
to the problems before us no reasons are given or ind 
cated for the various steps in the constructions, and thet 
is no distinction drawn between those methods of cor 
struction which are exact, and those which do not admi 
of proof. 
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LETTERS TO THE EDITOR 

{Thi Editor dots not hold himstlf rtsponsibh for opinions ex- 
prototd bp kds eomspondmts. Neither can he undertake to 

. or to correspond foiih the writers of^ r^ected tnanu- 

ser^s. No notice is taken of anonymous communications, 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
ef communications containing interesting and novel faets,‘\ 

The Enormous Loss from Ox-Wsrble 

I HAVE rea 4 Mr. John Walker’s remarks on “warbles.” 
This is one of the many important subjects to which Miss Eleanor 
Ormerod has lately drawn attention. I can readily believe that 
there is a loss of two to three millions to the country through 
the ravines of this dy, but such statements, it must be remem- 
bered, should be qualified by the thought that it might cost two 
or three millions to protect all the cattle of this country against 
such attacks. The labour would be great, the vigilance would 
entail higher-classed stock-men, in almost all cases with higher 
Mmges, for you cannot get our labourers, dairy-men, and bailiffs 
even, to attend to such matters without great difficulty. The 
loss does not, 1 think, fall upon farmers, unless it is from the 
irritation to the cattle when they hear the buzz of the fly 
meditating her attack. 

As to the damage to the hide, I never, in my experience, 
heard a butcher or dealer make warbles in the hide a pretext 
for offering one shilling less for a bullock. They take no notice 
of them at all j and, if the maggots injure the hide, this is a 
matter for fell-mongers and tanners, rather than for farmers. 
This is one of the cries emanating from the scientific friends 
of agriculture which it is well to listen to. It will probably 
gain the ear of only a select circle of agriculturists, because, 
to use a very homely phrase, * ‘ the game is scarcely worth the 
candle.” Animals pass through the market loo rapidly, and ihe 
prices asked and given are so approximate only to the absolute 
value, that a few warbles in the skin do not in the least influence 
the selling price. Still, anything which can be shown to influ- 
ence the comfort of live stock or the value of their products 
must be considered as worth attention. 

JOH.N Wrightson 

College of Agriculture, Downton, Salisbury, October 31 
“ Lung Sick ” 

Mr. H. Rider Haggard, in his excellent novel, “King 
Solomon’s Mines,” has the following passage. He is speaking 
of Zulu oxen, and says : — 

“As for Munp; sick,’ which is a dreadful form of pneumonia 
verjr prevalent in this country, they had all been inoculated 
against it. This is done by catting a slit in the tail of an ox, 
and binding in a piece of the diseased lung of an animal which 
has died of the sickness. The result is that the ox sickens, 
takes the disease in a mild form, which causes its tail to drop 
off, as a rule about a foot from the root, and becomes proof 
against future attacks.” 

Presumably this account is bond fide. It will be gratifying to 
me, then, if any of your correspondents will kindly explain how 
it is that the virus, which has not been weakened by cultivation, 
produces the disease in a mild rather than in a virulent form. 

E. J. Dungate 

6, Marchmont Road, Edinburgh, November i 


The Beetle in Motion 

With reference to Prof. Uoyd Morgan’s letter in lost week’s 
Nature (p. 7), the following passage, which occurs in an 
interesting chapter on “Motions of Insects” in Kirby and 
Spence’s “ Entomology,” may be quoted : — 

“ In walking and running, the hexapods, like the larvae that 
have perfect legs, move the anterior and posterior , leg of one 
side and the intermediate of the other alternately. ” 

This passage is in complete accord with the observations of 
y^ur eorrespondent. C.J. G. 

November 9 

Meteors 

VtSTBRDAY (November 2), about 8.8 p.m., I chanced to see 
here a meteor that, I think, deserves record, especially if my 


Report of its position in the sky can be compared with that^of 
Some one who observed it at another place. 

Returning from Oxford, 1 was alMut half a mile east of 
Combe Church, on the lofty plat that is the remnant of Combe 
Common. “ Stepping westward,” I was startled by a sadden 
splendour, flooding with light the moonlit heaven. This splcn- 
efour was above me and before me ; it was a little on my left.' 
A large meteor was rapidly descending, at an angle of 60^ or 
70®. Not much east of it shone the half-orbed moon ; but little 
west of it stretched the eastern branch of the Milky Way’s western 
termination. When it had traversed about three-fourths of the 
distance between its apparent starting-point and the undulating 
ground beneath, it swelled out for a moment grandly, and, 
before it burst, displayed a globe at least as big as the sun, and 
of about the same hue, though not of dazzling lustre. After it 
had vanished, its track was marked for a second or two by a 
brilliant trail, which, in the light of the neighbouring moon, 
sparkled with all the tints of the rainbow, and resembled a 
gorgeous shower of precious stones. 

John Hoskvns-Abrahall 

Combe Vicarage, near Woodstock, November 3 


I have read Mr. Murphy’s letter (Nature, November 4, 
p. 8). At the same time as Mr. Murphy saw a large meteor 
(October 31, 8.25 p.m.) I also saw an immense one coming from 
the same portion of the sky, and travelling west. It disappeared 
l^ehind a cloud. There was a loud rushing noise. 

E. Parry 

Dinorwic Quarries, Llanberis, North Wales 


INFLUENCE OF WIND ON BAROMETRIC 
READINGS 

I AM glad to see (Nature, vol. xxxiv. p. 461) that the 
Scottish Meteorological Society recognises the im- 
portance of the effect of wind upon the barometer. I 
assume that the gradient, the density, and all other 
sources of error had been fully corrected for before con- 
cluding the existence of the large effect attributed to the 
wind on Ben Nevis. 

There certainly is a purely local and dynamic effect of 
the wind on the barometer due to the exposure, and for 
which there must be found some method of correction or 
elimination before we can proceed much farther in baro- 
metry'^ : this effect has been independently reasoned out 
by G. K. Gilbert (“ A New Method, &C.3J’ 1883), and has 
been discussed by Prof. H. A. Hazen {^Annual Report 
C.S.O., 1882, p. 897), and by Mr. Clayton and others in 
recent numbers of Science^ but its existence was long 
since demonstrated by Sir Henry James {Transactions 
Roy. Soc. Edinburgh, vol. xx,, 1853), whose memoir 
seems to have been quite lost sight of by meteorologists. 

The suction of wind on tubes, cowls, and chimneys was 
investigated by Ewbank { Jourtial of the Franklin Insti- 
tute, 1842), Wyman {Proceedings of the American Aca- 
demy, Boston, 1848), Fletcher {B.A.S. Reports^ 1867 and 
1869), Magius (Copenhagen, 1875?), Holten (Copen- 
hagen, Oversigt Vidensk-Selskabs^ 1877), and was used 
by Hagemann as the basis of his anemometer ; it was 
Hagemann’s memoir (Copenhagen, 1876, translation will 
appear in Van Nosirand^s Magazine j Dec. 1886) that sug- 
gested a method of determining and correcting for the 
amount of this important effect, whose existence had Jong 
been known to me. This method is sketched out in 
the Annual Report of the Chief Signal Officer, U.SCA., 
1882, p. 99, where I state that a close determination 
simultaneously of both dynamic wind-pressure and static 
air-pressure is prbbably attainable by exposing above the 
roof, side by side, a Pitot tube facing toward the wind 
and a vertical tube over which the wind blows. Close 
the lower ends of these tubes and place within each an 
aneroid barometer, and the latter will record respectively 
the static pressure plus the effect of the wind-velocity and 
the static pressure minus the wind’s effect. A stop-cock, 
cutting off at will communication between the aneroids 
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and th« exposed mouths of the tubes, allows one to catch 
the influence of any gust and read the pressure at leisure. 

The theoretical problem of the precise mechanical 
action of these tubes, especially that which Hagemann 
calls a Magius tube, one across which the wind blows 
at right angles, will, I hope, prove attractive to the 
mathematical physicists of tngland. Some interesting 
experimental work by Robinson will be found in Van 
A'osirami*s Magazine^ vol. xviii., 1878, p. 255, and xxxv., 
1886, p. 89. A small closed room M'ith only a chimney 
flue opened, such as usually obtains at the mountain 
stations of meteorologists, is virtually a Magius tube, and 
the barometer within must, under favourable conditions, 
show a depression depending on the so-called suction or 
draft up chimney. The direction of the wind combines 
with the structure of the building and the aspect of the I 
various doors and windows to modify the influence of the 
force of the wind ; the sluggishness due to the close 
cisterns, and the pumping due to the inertia of the liquid 
of ordinary mercurial barometers, further complicate the I 
phenomena of suction during gusty winds, so that a | 
simple general rule for correcting the observed baro- 
metric readings becomes impracticable, but the use of 
aneroids within closed Pitot or other tubes, with air-tight 
stop-cocl|LS as above, simplifles the wind’s action, and 
allows of its measurement at definite moments. 

The> distribution of pressure over the face of a large 
building fronting the wind, and in some part of which is 
the w’indow of the room containing the barometer, is 
approximately knowm from Curtis’s and Burton’s measure- 
ments for a thin flat plate. 

The location of each station with respect to mountains 
-or other orographic features has also an influence on the 
pressure, w^hich will still remain to be investigated ; thus, 
on the leeward side there is a diminution, and on the 
windward side an increase of pressure, but this may be 
generally inappreciable. 

It may also be mentioned in this connection that in 
delicate barometric measurements, such as those made 
by the International Bureau of Weights and Measures, it 
is important to prevent even the slightest currents from 
blow'ing across the open end of the siphon lube. 

The suction effect of wind blowing over chimneys sur- 
jnounted by cowls of different shapes was under investi- 
gation from 1878 to 1881 by a special committee of the 
Sanitary Institute, but, so far as I can lcarr% their experi- 
ments were never coniplctcd. Lord Rayleigh also read 
a short paper on the same subject at the meeting of the 
British Association in 1882, but as I do not know of its 
publication, I take this opportunity to express the hope 
that he tvill give meteorologists both a theoretical and 
experimental exposition of the action of the Pitot, the 
Magius, and the reversed Pilot tubes, and a suggestion 
as to the best method of determining, by means of 
stationary apparatus, the static pressure within a mass of 
moving air. Cleveland Abbe 

Washington, October 23 

M, PASTEURS S TREATMENT OF RABIES 

A t the meeting of the Paris Academy of Sciences on 
November 2, M. Pasteur submitted a further com- 
munication on the results hitherto obtained from his 
method of treating hydrophobia by inoculation, which 
has now -been in operation for a twelvemonth. The 
paper is divided into three parts, the first giving the 
statistical details brought down to the present date, the 
second describing certain modifications in his method as 
originally applied, the third giving the results of fresh 
experiments on animals. Up to October 31 as many as 
2496 persons were inoculated at his Paris establishment, 
and at. first the treatment w-as uniform for all alike, what- 
ever their age, sex, or other vaiying conditions. Of the 
total number 1726 were from France and Algeria, 191 


from Russia, 165 from Italy, 107 from Spain, 80 fre 
^gland, 57 from Belgium, 52 from Aus^a, 2 t to 
Roumania, 18 from the United States, 14 from Hdlan 
the rest tom various other parts of Europe, besides 
from Brawl and 2 from Briti^ India. Of 1700 Fren< 
patients, apart from 2 who arrived too late, 10 only su 
cumbed, whereas of the small minority not treated at t! 
laboratory as many as 17 died in the same period in t: 
rest of France, while for the last five years the averai 
yearly mortality from hydrophobia was ix in the Pai 
hospitals alone. Last year it rose to 2t, but^ sin 
November 1885, when the new system was introduce 

2 only died, and these had not been inoculated, besides 
third who had been imperfectly treated. Most of the 
who perished were children bitten in the face and su 
jected to the simple treatment, which experience ac 
shows to be insufficient in such cases. 

A first lesson on the necessity of stronger doses w 
taught by the 19 Russians bitten by a mad wolf, one 
whom died while under treatment, and two others shori 
after. In consequence of these deaths the 16 Si 
vivws were subjected to a second and third treatme 
w’iih the strongest and freshest virus from the spine 
the rabbit of 4, 3, and 2 days’ standing, whereas, for t 
milder treatment, virus from 14 to 5 days’ old had alo: 
been used. To these repeated treatments should me 
probably be attributed the recovery of these Russians, w 
are reported to be all still in excellent health. 

Encouraged by these results and by the fresh expc 
ments described further on, M. Pasteur modified 1 
treatment, making it at once more rapid and more acti 
for all cases, and even still more energetic for bites on t 
face, or for deep and numerous lacerations of expos 
parts of the boay. In such cases the inoculations a 
now hastened, in order to arrive more promptly at t 
freshest virus. Thus, on the first day, virus of 12, 10, a 
8 days will be used at 11,4, and 9 o’clock ; on the seco 
day that of 6, 4, and 2 days, at the same hours ; on t 
third, virus i day old. Then the treatment is repeate 
the fourth day with virus 8, 6, and 4 days old ; the ft 
with that of 3 and 2 days ; the sixth with that of i da 
the seventh w’ith virus of 4 days ; the eighth with that 

3 ; the ninth that of 2 ; the tenth with that of i day. 

If the bites are not healed, or the patients arrive wn 

what late, the same treatment may be renewed at int 
vals of two or a few days for four or five weeks, which j 
the critical periods for children bitten in the face. T 
system of vaccination has been in operation for the 1 
two months, hitherto with excellent results, as shown 
comparing the case of the six children who perist 
under the mild treatment, with that of ten others a 
seriously bitten last August, and subjected to the m< 
energetic treatment, and all of whom were doing well 
the first of this month. This new system requiring 
increase of the staff, M. Pasteur and his assistant, 1 
Grancher, have been aided for some time past by ] 
Terrillon, Dr. Roux, Dr. Chantemesse, and Dr. Chair 
With regard to the fresh experiments on do^, an < 
jection to the inoculation of human beings sifter be 
bitten might be raised on the ground that the immur 
of anijnaTs treated before being bitten had not bi 
sufficiently demonstrated after their undoubted infect 
by the virus. In reply to this objection IVL Pa^l 
points to the immunity of dogs after trep^ning 1 
intra cranial inoculation with the virus of 
rabies. Trepanning is the surest method of infecti 
and its effects are constant. Tlie first ^cpenmwts 
this point, dating from August 1885, had hut partial a 
cess. They were resumed during the last few moni 
with certain modifications which produced the t 
results. The vaccination is begun the day after moo 
tion, and proceeded with rapidly, the seri^ of I 

e actic virus being all administered within twenty-! 
‘s and even in a shorter period, and riten repos 
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omcc or twice at intervals of two hours. The failure of 
Dr. Fri8ch> of Vienna, in experiments of this kind is due 
to the slow process of vaccination adopted by him. Suc- 
cess can be secured only by the rapid method here 
described. The immunity conferred under such condi- 
tions is the best proof of the excellence of this method. 

REPORT ON THE CHARLESTON 
EARTHQUAKE^ 


which had taken place in Charleston and elsewhere in 
the neighbourhood. 

Another fact of importance is that in the vicinity of 
Summerville the disturbances preceding that of Augu^ 31 
took place, and here they have been most numerous and 
most persistent. Indeed, at the present writing, nearly 
a month after the first perceptible shock, they still occur 
at irregular intervals V2^ying from a few hours to a few 
days. Onlv the most violent of these have been felt as 
far as Charleston. 


T he earthquake of August 31, which, from the locality Nearly all the movements in Summerville and vicinity 
in which its greatest power was displayed, will have been accompanied by, and, indeed, generally pre- 
gcnerally be known as the Charleston Earthquake " was, ceded by, a low rumbling sound, lasting one or two 
perhaps, tlie most notable disturbance occurring within seconds, and not unfrequently this sound, always un- 
the limits of the United States of which w^e have any mistakable in its character, was neither accompanied nor 
knowledge. It is entitled to this rank both on account of followed by a perceptible movement. This was a com- 
the wide area over which it was distinctly felt, and of nmn occurrence at Summerville and in the immediate 
the magnitude of the disaster which it caused in the vicinity, and it was found that among several observers 
immediate vicinity of the point of maximum intensity. there would be no agreement upon the direction from 
The earthquake consisted of a series of seismic dis- vvhich the sound appeared to come, 
turbances which began in slight but distinctly noticeable 
tremors occurring on August 27 and 28, at the town of 
Summerville, at^ut twenty-five miles north-west of 
ChaiJeston, South Carolina. 

The shock of greatest violence occurred a little before 
ten o’clock on the night of Tuesday, August 31. It was 
ft>llqwed by several of lesser magniuide on that night, and 
during the succeeding three or four weeks. The great 
shock began in the city of Charleston within a few 
seconds of 9.51 p.m., 75th meridian time. The duration 
of the vibratory motion of the earth at that point was 
probably about forty seconds ; the motion at first 
being moderate, but increasing with great rapidity during 
the last ten or fifteen seconds. 

All of the loss of life and property during the whole 
series of disturbances is to be attributed to this first 
shock. Five minutes later another occurred, and ten 
minutes later still another ; the latter being of con- 
siderable violence, but neither alone would have done 
any damage. The same may be affirmed of the succeed- 
ing series of disturbances, which, with greatly diminished 
intensity and at increasing intervals of time, continued to 
maintain the conditions of alarm and terror into which 
the people of the afflicted locality were naturally thrown 
by the first disturbance. Although some injury to build- 
ings resulted from these after shocks, it is tolerably cer- 
tain that in all such cases displacement and fracture had 
taken place in the great shock ; the lesser disturbances 
simply finishing what had then been nearly completed. 

The origin of the disturbances, appears to have been 
somewhere below a point fifteen or twenty miles noYth- 
west of Charleston ; that is, in the neighbourhood of the 
town of Summerville. A chart of provisional co-seismal At a distance from ten to fifteen miles from Charleston 
lines drawn by Mr. Hayden of the Geological Survey, in the direction of Summerville some of the most curious 
and published in Science for September 10, seems to and interesting effects of the disturbance were to be seen, 
locate this centre somewhat further north than the pwiiit These were the “ sand craters ’’ and crevices, out of which 
indicated above. At the time of its construction, how- extensive eruptions of sand and water had taken place 
ever, information from many points was^ lacking, and on the night of August 31. The craters thus formed 
that which was at hand was admittedly doubtful in some varied in size from an irregular oval, twenty-five feet long 
de^e. . j , , , . I fifteen feet wide, to shallow cones not over an inch in 

Reference is rnade later to the iso-seisrnal chart which diameter and beautifully symmetrical inform. The area 
accompanies this Report, and which indicates that the surrounding these openings was generally flooded with 
origin was near the point referred to above, Strongproof sand, often acres in extent, to a depth varying from a 
of this is also furnished in the intensity and character of fraction of an inch to fifteen and eighteen inches. About 
the disturbance as shown by the effects which were still the larger cavities the average depth was probably not 
visible when an examination was made a few days after the less than six inches, and the area covered often an acre or 
principal shock. The appearance of the brick piers upon more. The fiow of sand was unquestionably only an inci- 
wliich many houses in Summei^nlle rest was such as to dent to the outflowing of vast quantities of water, the 
justify the conclusion that the principal component of the ^ater part of which disappeared within a few hours after 
motion at that point was vertical, and it was evident that its appearance. The few crevices or cracks ” in the 
tfee destruction of buildings was much less than would earth which were found were in character and origin 
resulted from ar horizontal movement equal to that similar to the craters,” being long and narrow openings, 
By Brbf. t. c. MettdenhaH. Asawtam. From the Monthly Woatkor through which water with sand had been ejected. 

vs* Signal s«rv.c«, August 1S86. It was difficult, in fact quite impossible, to obtain reli- 
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able information concerning the nature of this pheno- 
menon at the moment of its occurrence. The locality in 
which it was principally exhibited is near a station on the 
South Carolina Railway, between Charleston and Sununer- 
ville, known as “ Ten-mile Hill” It is thinly populated, 
and almost entirely by negroes* Several persons who pre- 
tended to have b^n eye-witnesses of the outburst gave 
widely different testimony as to its character. According 
to one account, the water and sand from one of the 
"geysers'’ spouted to a height greater than that of a tele- 
graph pole and continued to flow for four or five hours. 
Another, and apparently an equally credible witness, de- 
clared that the stream reached a height of six or eight 
feet, and that the flow continued four or five minutes. 
The latter statement is probably nearer the truth than 
the former. 

A few instances of sand eruptions were found in the 
city of Charleston, and a few also at Summerville, and at 
the latter place w'ater continued to flow from one of the 
openings for several days after the first shock. 

It is important to observe that in no case was it found 
that the water thus issuing from the earth was hot or 
noticeably'' above the temperature of water in shallow wells 
in the neighbourhood. Reports of boiling water having 
been thrown up were very numerous, %ut no evidence that 
the water was really hot appeared. The use of the word 
" boiling ” doubtless grew out of the appearance of the 
water as it issued from the openings, and was probably 
used by eye-witnesses to describe this appearance with no 
reference whatever to temperature. 

There were also reports of the appearance of blue 
flames in the neighbourhood of these eruptions, but no 
reliable testimony to their existence could be obtained. 
There was also a report that was circulated extensively 
through the medium of the press of the comilry that two 
or three showers of hot stones had fallen updtt^dLjniear 
the office of the Charleston News and Courier, An eX"., 
amination of some of these shortly after they had fallen 
forced the conviction that the public was being made the 
victim of a practical joke. 

lu the city of Charleston about forty lives were lost. 
The greater number of casualties resulted from injuries 
sustained by persons who were either in the street at the 
time of the shock or who rushed out and were caught by 
the falling debris. No adequate description of the injury 
to property can be given in this place, and, indeed, the 
results of this carthquke have been so thoroughly con- 
sidered in the public press that note is unnecessary. 

While there was probably not a single house in the city 
which was not in some degree affected by the shock of 
August 31, there was naturally great diversity as to the 
extent of the damage in different localities. Some parts 
of the city are built upon what is called " made land," 
resulting in many cases from the filling up of old creek 
bottoms and from other extensive levelling and grading. A 
more careful study of these peculiarities and their distri- 
bution may lead to the discovery of some relation between 
local differences in structure and the areas of greatest 
destruction. 

Unquestionably much is to be attributed to the differ- 
ence in the character of the buildings themselves, and to 
the relation of their lines of greatest or least strength to 
the direction of the wave front. As was to be expected, 
buildings constructed of wood suffered much less than 
those of brick. The interior of wooden buildings, how- 
ever, would often exhibit a scene of total destruction, 
f^urniture, book<ases, &c., having evidcntljj^ been moved 
with great violence. A very brief examination of injured 
buildings sufficed to establish, in a general way, the 
principal direction of the movement, which was probably 
m a north-west and south-east line. 

The probability of the destruction of a building depends 
so largely on conditions other dtan the amplitude or direc- 
tion of the vibration of the earth particle that the study 


of destroyed or damaged structures can yield Kttle exact 
infonm^tion concerning these elements. The displace^ 
meat of bodies of simple form and structure, lying near tc 
or upon the surface of the earth itself, is a vastly moiw 
reliable index of the direction and intensity of the dis< 
turbance. In the churchyards of Charleston man) 
instances of displacement and overturned monuments 
columns, urns, &c., were found. These were examinee 
with some care, and a careful studjr of the results ma) 
bring out some information concerning the dynamics o1 
the earthc^uake. A cemetery containing many pyramidal 
or cylindrical shafts resting upon fiat stone bases is toldr 
ably certain, w^hen disturbed by an earthquake, to exhibil 
not only displacement but also instances of twisting aboui 
a vertical axis; cases of this kind were numerous ai 
Charleston. Such rotations by no means imply a similai 
gyratory motion of the earth, as it is well known that the^ 
may result, and doubtless'always do, from vibratory motion! 
in a single plane. It w^as not at all uncommon to fine 
two columns, very near to each other, twisted in opposib 
directions. 

A table was given containing a rtfsum^ of informatior 
received at the office of the Chief Signal Officer from 
regular observers of the Service and from a number o 
voluntary observers. The place, time, supposed direction 
duration, and estimated intensity were given. Much dis 
crepancy is observable in the records of time. Con 
fusion is especially great in a few portions of the country ir 
which so-called " local time ” is still adhered to. When 
ever ‘‘standard time" is known to have been used reduc 
tion has been made to that of the 75th meridian. In s 
few cases, however, no reasonable supposition can explaii 
the discrepancies. Such records must be erroneous. 

A study of this column will show the great importance 
in making such observations, of determining the error o 
the clock or watch at the earliest possible moment bj 
comparison with the time of some known meridian. I 
must be said, however, that the extended use of standan 
time has rendered these results vastly more accurate thai 
they otherwise would have been. Telegraphic time 
signals are now within the reach of most people, an< 
during the past two or three years a great improvemen 
in th^ accuracy of time-keeping among the people hai 
take»» place. 

Xh® direction of the movement recorded against eaci 
station is that given by the observer. As it is based i 
many instances on the motions of swinging objects, 0 
easily tnovable objects, it is of necessity often erroncou* 
In the absence of correct instrumental records, howevei 
such observations are of value. The numbers expressin, 
the intensity of the disturbance were applied at this office 
from descriptions furnished by observers, according to 
scale adopted by the Director of the Geological Survey. 

This scale is as follows : — 

No. I. Very light. Noticed by a few persons ; m 
generally felt. 

No. 2. Light. Felt by the majority of persons ; rattlin 
windows and crockery. 

No. 3. Moderate. Sufficient to set susp^de 
objects, chandeliers, &c., swinging, or to overthrow ligl 
objects. 

No. 4. Strong. Sufficient to crack the plastiir i 
houses, or to throw down some bricks from chimncYS* 

No. 5. Severe. Overthrowing chimneys and 
the walls of houses. _ . 

With these intensity numbers an attempt has bee 
made to plot a chart of iso-scismal lines, or lines of equ 
intensity. The result is shown in the chart, Nothir 
short of the use of well- constructed seismographs^ ca 
furnish satisfactory measures of the amplitude of vibr 
tions of the earth particle or the maximum velocity of tl 
same, but in the afcwsnce of records of such instrument 
this chart, or a more perfect one constructed upon tl 
same plan, will afford opportunity for study. 
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In conclusiotiy it oug’ht to bo statod that this brief 
review of the Charleatoh earthquake must be regarded 
only as an attempt to place dome of the leading facts 
upon record, for the benefit of the readers of the Monthly 
Weather Review. It is in no way intended to anticipate 
the investigations now in progress by the United States 
Cieological Survey, a full report from which, based upon 
all attainable information, will be looked for with great 
interest. 


THE SIMILARITIES IN THE PHYSICAL 
GEOGRAPHY OF THE GREAT OCEANS^ 

A t the outset Mr. Buchanan reminded the audience 
of the similarities observed in the eastern and 
western continents, especially in their southern extremi- 
ties, Such similarities in corresponding localities had 
been called homologous geographical features, in imitation 
of the homologies of comparative anatomy, and they had 
received much attention from students of geography. A 
remarkable group of similarities of this kind is to be 
found in the arrangement of inclosed seas lying to the 
northward of the three southern continents. To the 
northward of South America there are the Gulf of 
Mexico and the different basins of the Caribbean Sea ; to 
the northward of Africa there are the Mediterranean with 
its different basins, and on the north-east the Red Sea ; 
and to the northward of Australia there are the well- 
known seas of the Eastern Archipelago. These seas are 
bounded on all sides by islands and insular groups, and 
they are in continuous connection with two oceans, the 
Pacific and the Indian. The African seas are bounded 
entirely by continental land and communicate directly 
with two oceans ; but in the limited sense that one sea, 
the Red Sea, communicates with the Indian Ocean by a 
single channel, and the Mediterranean Sea with the 
Atlantic, likewise by a single channel. Finally, the 
American seas are all in continuous communication with 
only one ocean, the Atlantic, the continental barrier 
towards the Pacific being continuous. 

It is not unworthy of remark that the great depths 
(over 4000 fathoms) of the Atlantic and the Pacific Oceans 
occur immediately to the northward of these groups of 
seas, and in the western sinus of the northern portions of 
both oceans ; while the greatest depression of the con- 
tinental land, the region of the Dead Sea, is found similarly 
situated with regard to Africa. The analogy here, how- 
ever, does not hold good all through, because it is a mere 
accident of climate that this area does not form a large 
and not excessively deep fresh-water lake. 

The seas of the Malay Archipelago and those of the 
West Indies have important functions in the physical 
geography of the oceans, as they receive the warm dense 
water of the westerly-running equatorial currents of the 
Pacific and the Atlantic Oceans. The Pacific current 
finds no obstacle in the chains of islands which bound the 
Malayan seas, and is able to pass freely through into the 
Indian Ocean ; while the Atlantic current is stopped by 
the continuous continental barrier of Sduth America, and 
the head of water thus produced is relieved by the over- 
flow of the Gulf Stream all the year round. Although 
there is no static barrier, in the shape of continuous land, 
to the westerly Pacific current, there is, during one season 
of the year, a kinetic one, furnished by the prevalence of 
the south-west winds during the monsoon season. These 
furnish the intermittent huro siwo. The main cause of 
the westerly equatorial current is the propulsive action 
of the trade winds. 

These winds have also great evaporating power ; and, 
by making the surface water salter, they furnish the 
mechanical means of propagating the surface heat into 
the deeper layers of the ocean. Hence the leading cha- 



racteristic of the westward or leeward regions of the 
intertropical oceans is water of considerable density and 
of high average temperature in the sub-surface layers. 
This characteristic is seen most clearly in the Atlantic, 
where there is no communication with another ocean. In 
the Pacific the non-continuous boundary neutralises to 
some extent this effect, and gives to the eastern parts of 
the Indian Ocean a borrowed leeward character, inde- 
pendent of its own climate. A secondary consequence of 
a leeward position in the ocean, and due to the above- 
mentioned characteristics of the temperature and density 
of such water, is the prevalence of coral formations in the 
western regions of the Atlantic and Pacific, and, owing to 
the mixture of conditions, in both eastern and western 
regions of the Indian Ocean. 

Continental homologies, or similar features in corre- 
sponding localities, are found on the western as well as 
on the eastern sides of the continents. One of the most 
striking is the resemblance of the Gulf of Guinea on the 
African coast with the great Central American bight 
stretching from Cape St. Lucas at the extremity of the 
Californian Peninsula, by Panama, to the mouth of the 
Guayaquil River, and with the unnamed bight in the 
Indian ocean bounded continentally by the north-west 
coast of Australia and insularly by the chain of islands 
stretching from the Peninsula of Malacca to Australia. 
Oceanically these bights are homologous. It is in them that 
the beginnings of the westerly-running equatorial currents 
are to be found, and perhaps more important still, it is in 
them that the easterly-running counter equatorial currents 
end. They are to be found in each of the three oceans, 
and generally on the northward side of the axis of the 
westerly-running current. In the Atlantic it is best known 
by its eastern portion, the Guinea current 

The observations here recorded of the Guinea current, 
a hitherto unexplored region of the ocean, were made on 
board the steamship Buccaneer, at the invitation of the 
owners, the India-rubber, Gutta-percha, and Telegraph 
Works Company, of Silvertown, and were carried out 
during a survey for a telegraph cable from Sierra Leone 
to St. Paul de Loanda. From a diagram showing the 
variation of salinity of the surface water of the Guinea 
current, with distance from the coast, it appeared that for 
a considerable distance along the Guinea coast the salinity 
of the surface water was an almost accurate test of the 
proximity of the land. The Guinea current starts in mid- 
ocean, but it is most constant near the African coast. The 
density of the water is low, its temperature high, and its 
velocity, especially in-shore, is sometimes as ^eat as 
three miles an hour. It varies somewhat with the 
season. 

Bottle experiments showed an average rate of fifteen 
miles per day in the months of January and February, 
for a thousand miles along the coast. In March, the Buc-- 
cancer experienced no easterly current, and in connection 
with this absence of easterly currents off the coast may be 
taken the very remarkable under-current which is found 
setting in a south-easterly direction with a velocity of over 
a mile per hour at three stations almost on the equator, 
and to the northward of the Island of Ascension. For 
the double purpose of examining the currents and of 
obtaining a large specimen of the bottom, the Buccaneer 
was anchored in 1800 fathoms of water by means of an 
ordinary light anchor fitted with a canvas bag to receive 
the mud which would otherwise fall off the flukes on its 
being weighed. While the ship w'as lying thus at anchor, 
the surface water was found to have a very slight westerly 
set. At a depth of 15 fathoms there was a difference, 
and at 30 fathoms the water was running so strongly to 
the south-east, that it was impossible to make observations 
of temperature, as the lines, heavily loaded, drifted straight 
out, and could not be sunk by any weight the strain of 
which they could bear. In the Pacific the counter equa- 
torial current in the open ocean was well observed by the 
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on her voyege from Hawiui to Tahiti. Her 
ooeemtio^ a^re illustrated by two diagrams, one show- 
direction of the current, and the other the dith 
tributioii <rf temperature and density in the upper layers 
of the water traversed The easterly current was found 
betw^ the parahels of 5** N. and 10* N., there being two 
streaks of maximum velocity, one between 7* and 8'' N., 
and the other between 0” and Io^ In the former the 
mean daily set was 54 miles ; in the latter it was probably 
quite as high, but it could not be accurately detenninea, 
as the ship passed from westerly to easterly current insthe 
course of the 24 hours, and the observed current of 20 
miles represented the difference of the two. The streaks 
or axes erf strong easterly current are sharply defined by 
areas of abnormally low surface density. The whole of 
the area of easterly-running water has a comparatively 
low density, but where there is a sudden acceleration 
of its velocity, there is a correspondingly sudden drop in 
its density, so that the existence of a strong easterly cur- 
rent in equatorial regions maybe guessed with great proba- 
bility by the use of the hydrometer. The diagram showed 
also in a very marked way the protective action of the 
fresh surface water in preventing the penetration of heat 
into the lower layers of the water. A temperature of 
60® Fahrenheit is found here at a depth of 50 fathoms 
from the surface, while in the westerly-running current, a 
little further south, the same temperature occurs at a 
^pth of over 100 fathoms. In this region there are great 
in^ualities in the density of layers of water at the same 
depth and within a short distance of each other. Thus, if 
the column of water between 20 fathoms and 70 fathoms 
from the surface be considered, its weight at the station 
where the westerly-running equatorial current prevails is 
only 88 per cent, of its weight under the counter equatorial 
current, the distance between them being not more than 
200 miie& This disturbance of statical equilibrium must 
be balanced by circulation of water between the localities, 
and hence the violent and conflicting currents observed in 
these regions. The study of the current:^ of equatorial 
regions would well repay the trouble of the investigation. 
The counter equatorial current is particularly interesting, 
and its dynamics obscure. Its range is very super- 
ficial, and Its physical conditions can be studied without 
the elaborate and costly equipment required for the research 
of oceanic depths. 

To the north and to the south of the equatorial 
bights of the western shores of iVfrica and America 
we have a remarkable similarity in the distribution of 
temperature in the coast waters. The transition from 
equatorial heat to cxtratropical cold is very marked : 
on the North American shore, at Cape St. Lucas, the 
southern extremity of the Californian peninsula ; on the 
North African, at Cape Verd ; on the South American 
shore, at Cape Blanco ; and on the South African, at 
Cape Frio. In rounding Cape St. Lucas the temperature 
was observed to fall from 75^ to 65“ F. in less than an hour ; 
and a similar difference of temperature was found in 
rounding Cape Blanco between Payta and the Guayaquil 
river. On the Morocco coast the water is found to have 
a temperature quite jo' lower than is found twenty miles 
to sea. These sharp transitions are found only close in- 
shore, and they have usually been attributed to surface 
currents from higher latitudes. This explanation is at 
variance with the observations of navigators on the coasts, 
who do not notice any currents which would be strong 
enough to bring water manv hundreds of miles under a 
burning sun without sensible rise in temperature. The 
occurrence of these coast areas of abnormally cold water 
is explained when we recognise that they are the wind- 
ward shores of the oceans. The trade winds blow from 
them towards the equator, and in doing so mechanically 
remove water, whicn has to be supplied from the readiest 
source. This source is the deep water lying off the conti- 
nental coasts, which is supplied by a gradual drift of cold 


water from high latitudes.. Hence, though the low 
per^re erf the coast waters referrw to is due to the cold, 
of high latitudes, it is not supplied by a long coast Pojair^ 
current, but by a short vertical one. This view was very 
strongly supported not only by the temperature of the 
water, but by its other characteristics, especially coloun 
The outside ocean water is of an intense ultramarine blue t 
the coast water off Mogador had the clear olive-green' 
colour met with constantly in Antarctic seas. The same* 
is observed on the west coast of North and South America,, 
and it would be of the highest interest to have these waters* 
investigated from a biological point of view. No watets 
in the ocean so teem with life as those on the west coasf'* 
of South America. A bucket of water collected over tht 
side is turbid with living organisms, the food of counties! 
shoals of fish, who, in their turn, afford prey for innumer- 
able schools of porpoises. One remarkable school which 
accompanied the ship for some time consisted entirely oi 
females, each accompanied by a calf following in her wakf 
and mimicking her every movement. Along with abund- 
ance of life this coast unites facilities for investigating it. 
At every port there are plenty of shore boats anxious fora 
fare, and with a tow-net and a few bottles a naturalist 
might make a rich collection of the shore- water fauna oi 
the coast in one trip from V'alparaiso to Panama. 

The most remarkable confirmation of the view that 
the cold water on the windward shores is due to 
a submarine source has been quite recently supplied 
by the observations of Capt. Hoffmann, of the German 
man-of-war on a voyage from Zanzibar to 

Aden. He kept close to the coast as far as possible, 
and observed a very uniform surface temperature of 
78' to 80’ F. from Zanzibar to Cape Warschek, when it 
began to fall, and remained at a temperature of from 60'' 
to 65^ F., until Cape (mardafui was reached, when the 
temperature went up rapidly to 86'. The minimum tem- 
perature observed was 59' F., and Capt. Hoffmann calls 
particular attention to the dark-green colour of the water, 
and in speaking of its low temperature he recognises that 
its source can only be the deep water in the neighbour- 
hood, as the surface water on both sides has a temperatui*e 
bordering on 80 'F. The Mbwe passed through these 
seas in the month of July, when the south-west monsoon 
is blowing most strongly, and at this season the Somali 
coast is a pronounced windward shore, and exhibits the 
same characteristics as the windward shores of Morocco 
or South America. The coral growths, too, which are so 
abundant north and south of it are here quite absent, 
thus accentuating the eastern or windward character of 
the shore. 


NOTES 

Tf» Ibllowing is the list of selected names to be submitteil 
to of the Royal Society at the forthcoming anni- 

versary meeting (November 30) for election into the Council 
for the ensuing session : — President : Prof. George Gabriel 
Stokes, M.A., D.C. L., LL.I). ; Treasurer; John Evans, 
D.C.L., LL.D. ; Secretaries: Prof. Michael Foster, M.A., 
M.I)., Lord Rayleigh, M.A., D.C.L. ; Foreign Secretary? 
Prof. Alexander William Williamson, LL.D. ; other Members 
of the Council : Prof. Robert B. Clifton, M.A., Prof, George 
Howard Darwin, M.A., LL.D., W. T. Thiselton Dyer, M.A y. 
Prof. David Fcrrier, M.A., Edward Frank land, I),C.L.» 
Arthur Gamgce, M.D., Archibald Geikie, LL.D., Prof. Jo8«|rf» 
Henry Gilbert, M.A., John Hopkinaoo, M.A., D.Sc.,* J. 
Norman Lockycr, F.R.A.S., Sir Lyon Playfair, K.C.B.^ 
LL.D., Prof. Bartholomew Price, M.A., Prof. Pritchard, 
M.A., Admiral Sir Gcofge Henry Richards, K.C.B., Prof. 
Arthur Schuster, Ph.D„ Philip Lutley Sdater, M.A., Ph.D, 

In the third volume of Ray^s Historia PlantarUm ” there is 
a list of plants collected in the Island of Lvaon by George Joseph 
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. Ctmelli. This boUnist ww • member of the Society of Jesus, 
imd wm bom at Brurntf itt Moravia, April 21, i 65 i ; after a 
life spent for the moet part in the Philippines, he died at 
Manila, May a, 1706. Unnacus commemorated him in the 
genus Camellia, and the introduction of this well-known plant 
into Europe is generally attributed to him. The manuscript 
transmitted by Camelli to Ray was accompanied by a large 
number drawings, part only of which Ray seems to have 
been able to afford the expense of publishing. We learn from 
the Cofpiptes rentius of the Society Royale de Botanique de 
Belgique for October 9, 1886, that the whole of the drawings 
still exist in a folio volume in good preservation in the library of 
the Jesuits* College at Louvain. It contains 257 autograph 
plates, with 556 figures of plants, and three plates, with nine 
figures relating to zoology. It was purchased at the sale of the 
library of Antoine Laurent de Jussieu (February 6, 1858), in 
whose handwriting it is carefully annotated, and was presented 
to the Jesuit College by Count Alfred de Limminghe. 

Dr. Walter L. Buller, C.M.G., F.R.S., the well-known 
New Zealand ornithologist, has been promoted to the Knight- 
hood of the Order of St. Michael and St. George. 

The honorary degree of I). Sc. has been conferred by the 
Senate of the Royal University of Ireland upon the Rev. S. J. 
Peny, F.R.S,, and Prof. John Perry, F.R.S. 

The Committee ajipointed by the Prince of Wales to assist 
in framing a scheme for the propo-jcd Impel ial Institute is 
ludicrously inadequate and unrepresentative. The President of 
the Royal Academy appears, but why is the President of the 
Royal Society omitted ? Surely science will have fai more to 
do N\ ith such an institute than art. The only representative of 
science is Sir Lyon Playfair, and he has been appointed 
probably more on account of his connection with the 1851 
Exhibition than with science. If the Committee is to gain the 
confidence of the public it must be of a very different 
character. 

In view of the progiess achieved of late in the domain of 
celestial photography, the French Academy of Sciences has 
decided to propose that an International Conference be held in 
Paris' next spring to make arrangements for the elaboration of 
a photographic map of the heavens to be simultaneously executed 
by ten or twelve observatories scattered over the whole surface 
of the globe. 

According to the Report of the Director of the Leander ’ 
McCormick Obser\»alory of the University of Virginia for the 
year ending June i, 1886, the buildings and instruments are in 
excellent repair ; the great 45-feet dome revolving fully as easily 
as when first erected. The Parkinson and Frodsham clock, 
formerly l>elonging to the Physical Laboratory, has become the 
properly of the Obsei^^atory. It is now in Washington, 
in the hands of a jeweller, to be cleaned and recased The 
great equatorial has been chiefly employed in the examina- I 
tion and sketching of southern nebuloe. The nebula in 
Orion and the Trifid and Omega nebulse have received 
special attention. 351 observations of miscellaneous ncbul» 
have been made, resulting in 226 drawings, and the dis- 
covery of 233 nebula; which are supposed not to have been 
hitherto detected. The features seen indicate that the perform- 
ance of the instrument employed surpasses that of any of the 
great reflectors which have been used in the examination of 
nebulse, the examination of complicated structures seldom fail- 
ing to show features not noticed elsewhere. Only a few nights 
have been suited to the micrometrical measurement of double 
atom. Seventy-six observations have, however, been made of 
atellar pairs, nearly all of which are close and difficult. Ac- 
cording to the Director, Mr. Ormond Stone, the past year has 
been^ without exception, the poorest for astronomical observa 


tions which he has ever known. Not only have there been an 
unusual number of cloudy nights, but even on clear nights the 
definition has been almost always extremely poor. The Obser^ 
vatory is open to the general public every day, except holidays 
and Sundays, between 2 and 5 p.m. It is aWo open to a 
limited number of visitors once each month at 8 p.m. 

By the kindness of the under-mentioned gentlemen, lectures 
will be delivered as follows before Christmas at the Royal Vic- 
toria Hall and Coffee Tavern . — November 16, Mr. A. T. 
Arundel (Madras Civil Service), “ Glimpses of India and its 
People’*; November 23, Mr. Arthur Brown, “The Yellow- 
.stone Region” ; November 30, Prof. A. W. Rucker, “ Eariy 
History of the Earth and Moon”; December 7, Rev. W. H. 
Dallinger, “Plants that Prey on Animals and Animals that 
Fertilise Plants ” ; December 14, Prof. Boyd Dawkins, “ In- 
I troduction of the Arts into Britain.” With regard to the 
classes now held in the building, about eighty students have 
joined, many of whom are attending more than one class, and 
it is expected that fresh cU'^ses will shortly be started, A very 
satisfactoiy feature of the matter is that the students are genuine 
artisans, who would not otherwise have good teaching within 
their reach. 

In the form of a leaflet leprintecl from Ilumbohit (Band v. 
Heft 10), M. Habenicht, of Gotha, sends us a “ Contribution to 
the Mor\)hology of the Kosmos.” Although his emendation of 
the nebular hypothesis can scarcely be called an improvement 
upon it, it is one among many symptoms of the breaking up of 
ideas on the subject, and their tendency to flow into new 
channels. M. Hahenicht rcmaiks that, in the primitive nebula, 
“the laws of Nature slumber,” For the convenience of the 
majority of speculators on origins, their awakening should be 
indefinitely postponed. His theo y of planetary formation 
I depends upon disparity of tempeialurc, the inner side of the 
I originating ring being warmed by the central body, while the 
outer side radiates freely .into space. 7 'he result is unequal 
contraction occasioning rupture at thi weakest place, whereupon 
a remarkable process ensues. Through the tightening of its 
outer surface, the ring coils up from the outside into two spirals 
containing very different quantities of matter, which eventually 
rush together fiom o])pooite diiections, and coalesce into a 
planet. This dual origin is visible in the dissimilarity of the 
terrestrial hemispheies, as well as in certain aspects of Mars, 
and in sc»me rare glimpses by Dawes of the disposition of light 
and shade on Jupiter’s third satellite. The analogy is even 
carried out, we are told, in the organic world, from the tiny 
setd-leaves of the embryo-plant to the symmetrical yet not 
strictly balanced arrangement of limbs in the highest order of 
beings. But the planet-producing rings, to behave as M, Habe- 
nicht siippo es them to have behaved, should have possessed 
rather the qualities of caoutchouc than those of any known or 
imaginable “nebulous” stuff. 

Under the title of “ Sea-Level and Ocean-Currents,” Prof. 
J. S. Newberry sends the following letter to Science : — “ Pul-in 
Bay Island, October 16, 1886. — At 1 1 o’clock Thursday evening, 
the 14th inst., I wanes -.ed here a remarkable fa;t, the effect of 
the late tremendous wind-storm. This commenced about 7 a.m., 
and began to let up at n o’clock in the evening, or a little later, 

I then went down to the shore in front of my house, and found 
the lake lower than the average by fully 6 feet 1 This is the 
greatest depression from such cause I have noticed during a 
residence here of nearly twenty-four years. We have not, within 
thi» i>eriod, had such a high wind steaiily continued for so 
long a time. The captain of the steamer Chief Justice Waite^ 
running between Toledo and the islands, reports the fall of 
water-level at Toledo as about 8 feet.” In discussing the 
general question with reference to previous correspondence, 
Prof. Newberry says:— “The question is, not whether the 
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wind hfui the power of ratsiog the water«kv»l on a coast, but 
whether wind-friction cati» in the great eqnatoriM belt and in the 
track of the Gulf Stream, produce the flow of water which is 
there observedi The striking cases of the power of wind to 
4 ieap water on coasts, and to move bodily great masses of it in 
lakes, are only interesting and relevant as demonstrating the 
sufficiency of wind- friction to produce broad and rapid surface- 
currents, T'his conceded, and the case is won, becausci in the 
lakes and o]>en ocean, like causes produce like effects. Wind 
of given veiocUy raises in both places waves of equal height in 
equal times ; against these waves the wind presses in the direc- 
tion of its flow, with no opposing force. As a consequence, the 
roughened water-surface, from greatly increased friction, is 
moved bodily forward just as though impelled by the paddles of 
a revolving-wheel. This surface-flow is in time communicated 
to underlying strata, and, if the wind continue to blow in the 
Same direction, ultimately a laige body of water will be set in 
motion; in other words, an ocean-current will be produced. 
There is no escape from this conclusion. The great truth 
remains that wind-friction can produce ocean-currents.” 

A SHOCK of earthquake of a more or less severe nature was 
felt at noon on November 5 at Washington, Richmond, Wil- 
mington, Raleigh, Augusta, Charleston, Savannah, Macon, and 
other places in North and Sotuh Carolina. At some points 
the seismic disturbance was the severest since August 31. 
A shock of earthquake was also felt at Greenville, Alabama, on 
Friday last. The captain of a vessel which has since arrived at 
Charleston reports having experienced a seismic disturbance on 
that day while at sea. 

Prof. John Milne, of Tokio, Japan, writes with reference 
to Prof. Ewings article on seismographs in Nature, vol. xxxiv. 
p. 345, that the instruments therein described represent the state 
of general knowledge of the Seisnological Society of Japan 
with regard to scisraometry at the time of Prof. Ewing’s 
departure from that country. With the exception of one or 
two which have been modified, a set of instruments like those 
recommended by Prof. Ewing are, so far as Japan is concerned, 
quite obsolete. A very much better form of instrument is 
Prof. MiJne states, now in use in the G:>vemment observatories 
and throughout the country. 

In a paper by the Hon. Ralph Abercromby, reprinted from 
the Quarierfy Journal of the Meteorological Society, on the 
origin and course of the squall which capsized H ,M, S. Eurydice 
on March 24, 1S7&, the author concludes as follows: — “The 
squall which capsized H.M.S. Eurydice was one belonging to the 
class which is associated with the trough of V-shaped depres- 
siofia. The line of this trough was curved like a scimitar, the 
convexity facing the front. The whole revolved round a point 
near the Scaw, in Denmark, like the spoke of a wheel. For 
this reason the portion of the squall over the east of England 
moved only at the rate of 13 miles an hour, while the western 
portion travelled nearly 50 miles in an hour. The portion 
which struck the Eurydice was advancing at the rate of 38 miles 
an hour. The length of the squall over England was more than 
400 miles, but only l to 3 miles in breadth. Hence we have 
the picture of a scimitar- shaped line of squall':, 400 miles long 
and about 2 miles broad, sweeping across Great Britain at a rate 
varying from 13 to 50 miles an hour. The V-depression was 
one of an uncommon class, in which the rain occurs after the 
]>assage of the trough, and not in front of it, as is usually the 
case. The weather generally for the day in (question was un- 
usually complex, and of exceptional intensity, and for this reason 
some of, the Retails of the changes cannot be explained.” 

At a recent meeting of the Niederrhcittischc Gescllschaft flir 
Ffatur- und Heilkunde at Bonn, Dr. Ourlt described a fossil 
meteorite found in a block of Tertiary coal, and now in the 


Salsburg Museum. He said it belonged to the group of meteoric | 
irons, and was taken from a block of coal about to be used in a 
manuffictory in lower Austria. It wl& examined by wioua 
specialists, who assigned diflfcrcnt origins to it. Some believed 
it to be a meteorite ; others, an artificial production ; others* 
again, thought it was a meteorite modified by the hand of man.' 
Dr. Gurlt, however, came to the conclusion, after a oaretul ex- 
amination, that there is no ground fbr bellevinglp the intervention ’ 
of any human agency. In form, the mass is almost a cube, 
two opposite faces being rounded, and the four others beings 
made smaller by these roundings. A deep incision runs all 
round the cube. The faces and the incision bear such cha- 
racteristic traces of meteoric iron as to exclude the notion of 
the mass being the work of man. The iron is covered with a 
thin layer of oxide ; it is 67 mm. high, 67 mm. broad, and^ 
47 mm. at the thickest part. It weighs 785 grammes, and 
specific gravity is 775 ; it is as hard as steel, and it contains, 
as is generally the case, besides carbon, a small quantity of 
nickel. A quantitative analysis has not yet been made. This 
meteorite resembles the celebrated meteoric masses of Saint 
Catherine in Brazil and Braunau in Bohemia, discovered in 
1847, but it is much older, and belongs to the Tertiary epoch. 

Dr. Doberck, the Government Astronomer in Hong Kong, | 
has published a pamphlet entitled “The Law of Storms in the I 
Eastern Seas,” containing the practical results of investigations J 
of about forty typhoons, continued during three years. He , 
divides typhoons into four classes, according to the paths which ! 
they usually follow (i) I'hose which cross the China Sea and ^ 
travel either in a west-north-westerly direction from the neigh- 1 
bourhood of Luzon towards Tonquin, passing south of, or cross- 
ing the Island of Hainan ; or, if pressure is high over Aonam, 
they travel first westward and then south-westward. These, 
which occur at the beginning and end of the typhoon season, 
can generally be followed for five or six da}^*. (2) The second 

class are most frequently encountered, and their paths can be 
traced farthest. They generally travel north-westward while in- 
ihe neighbourhood of Luzon, and either strike the coast of , 
China south of the Formosa Channel, in which case they abruptly 
lose the character of a tropical hurricane, re-curve in the 
interior of China, and re-enter the sea to the north of Shang- 
hai, pass across or near Corea, and are finally lost to the cast- 
north-east. Typhoons of this class may pass up the F'ormosan 
channel, and re-curve towards the coasts of Japan, or they may 
strike the coast of China north of Formosa. A third of the 
typhoons belong to this class ; they can be followed between 
five and twelve days, and are most common in August and 
September. (3) This class is probably the most numerous of 
all, although not so frequently encountered. Their path is 
along the east of Formosa, travelling northwards and passing 
near Japan. (4) Typhoons of this class pass south of Luzon, 
travelling westward. Their dimensions are veiy limited, and 
hitherto they have not been followed for more than a day of 
two. When a few hundred typhoons have been investigated, 
no doubt complete lists of the sub-classes of these four main 
classes will be obtained, and exceptional cases will be better 
understood. The pamphlet, which is largely written for 
the guidance of ship-masters and others, concludes with 
S the remark that typhoons are of simpler construction, and 
their paths are more regular, than the storms of Euroyie. 
Typhoons are so violent near their centre thkt the wh^e dis^ 
turhance is evidently ruled thereby ; whereas storms in the 
North Atlantic and in Europe appear to be made up of a num- 
ber of local eddies, some of which are by degrees detached 
from the chief disturbance and form subsidiary depressions. 
Dr, Doberck has not been able to ascertain the existence of a 
subsidiary depression in the China Seas during the last three 
years, and it is, therefore, doubtful whether they ever occtwv 
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iin kdditkm9 to the Zoological Society's Gardens during the 
lit wt^k include two llhosas Monkeys (Macacus rhaus 9 0 ) 
om India, |rteiented respectively by Col. J. M. McNeile and 
[rs. "Viiliite ; a Kose-crested Cockatoo {Cacatua moluccensis) 
Mohteoas, presented by Miss Townshend Wilson ; twelve 
r Turtle Doves (Turiur risorius) from Africa, presented 
Mr. E. L. Armbrecht, F.Z.S. ; four Copper-head Snakes 
^Cenchris centt^r^ix)^ two Rattlesnakes (Croialus durissus), a 
fog-nosed Snake (fftierodon platyrhin^s) from North America, 
/presented by Mr. W. A. Conklin, C.M.Z. S. ; a Long-nosed Snake 
{Settroden nasicus) from Indiana, U.S.A., presented by Miss 
Catherine Hopley; a Fire-bellied Toad (Bembinator igneui) 
from Germany, presented by Mr. G. A. Boulenger, F.Z.S. ; a 
Bactrian Camel (Camelus hactrinus 6 ), bred in England, two 
Eleonora Falcons (Fak(f eleonora) from North Africa, a Macaque 
IMonkey {Afacacus cynomolgus d)from India, deposited; two 
iMantchorian Crossoptilons {Crossoptilon mantchuricum d 5 ), 
two Bar-tailed Pheasants Phasianus retttesi 6 9) from Northern 
iChina, purchased ; ten Barbary Turtle Doves ( Turtur risonus)^ 
I four Ring Doves (Turtur communU), bred in the Gardens. 

OUR ASTRONOMICAL COLUMN 

I Stellar Photography at Harvard College.— -Prof- 
Pickering has recently presented to the American Academy of 
Arts and Sciences an important memoir on the work in stellar 
photography which has been carried on at Harvard College, 
maiDl]r by aid of an appropriation from the Bache Fund. The 
Imemoir commences with a brief sketch of the history of stellar 
photography, from its origination in 1850, when Mr. J. A. 
“hippie succeeded in obtaining a satisfactory daguerreotype of 
/ega with the Harvard I5dnch equatorial, the first stellar 
photograph ever secured. In 1857, the collodion process having 
hhen been introduced, Prof. G. P. Bond resumed the investiga- 
tion, and showed that photography was capable of doing real 
wock in the observation of double stars. In 1882 some preli- 
minary experiments with a lens of 2J inches aperture were made, 
and with such satisfactory results that in 1885 the work was 
resumed with a Voigtlander lens of 8 inches aperture, and about 
45 inches focal length, that focal length having been selected 
lhat the photograp)^ might correspond in scale to the maps of 
jthe “ Durchmusterung.” Of the three departments into which 
ptellar photography may be divided, viz. star-charting, photo- 
^aphing star-trails, and spectrum photography. Prof, Pickering 
LS chiefly interested himself in the two latter. Star-trails — the 
Images, that is, produced on a plate when the telescope is 
stationary, or is not following the star with precision — are made 
^ceedingly useful. It furnishes the best method of determining 
ibe magnitudes of stars photographically, and the average devia- 
|ion of the measures of the brightness of circumpolar stars on 
Iflerent plates proved to be less than a tenth of a magnitude, a 
reater accordance than is given by any photometric method. 
|t is Prof. Pickering’s intention to obtain determinations of the 
irightness of all stars north of 30** S. deck by this method, and 
he work is now nearly completed. One of the plates taken on No- 
— ,ber9, 1885, incidentally affords conclusive evidence that Mr. 
e’s Nova Ononis was then much less bright than it was on the 
it of its discoverjf, some five weeks later. By photographing 
the Mme plate circumpolar stars near their upper and lower 
Iminations, the means for determining th^ atmospheric ab- 
|i(oiption on the nights of observation have been secured. Prof, 
dickering has also made some experiments on the applicability of 
nhotography to the transit instrument, and concludes that the 
tttion of a star may be determined from its trail with 
_ average deviation of only 0*038. Prof. Pickering also shows 
ow star-trails may be made useml in determini^ the errors of 
Counting of the photographic instrument l^otographs of 
^^llar sptictra have been obtained 1^ simply placing a large 
m in front of the object-glass. The spectra of all the stars 
r an extended area are thus obtained at a single exposure ; 
i •exposure of five minutes giving the spectra of all stars down 
I the sixth magnitude in a region lo"* square. The entire sky 
>rth of 23* S* decl. is to be examined in this way, and the 
jkfrk is now far on the way to completion. An exposure of an 
^ ettr shows the spectra of stars down to the ninth magnitude. 

^ photograph of the Pleiades in this manner brings out the in- 


teresting fact that, with very few exceptions, all have spectra of 
the same class— a circumstance which seems strongly to conflrtn 
the idea of a community of origin. The excepuons may not 
improbably lie at a considerable distance on this side or the 
other of the group, and should, as Prof. Pickering suggests,' 
receive attention in any study of the parallax of the Pleiades. 
Prof. Pickering also here discusses several theoretical points of 
interest, one being the relation between the dimensions of the 
lens employed and the light of the faintest star that can be 
photographed with it. He concludes, on the whole, that, where 
the telescope follows the star with exactness, the limiting amount 
of light may be assumed as proportional to the aperture divided 
by the square root of the focal length. Three photographic 
plates accompany the memoir : the first showing the ^oto- 
graphic instrument, the second the trails of a number of close 
circumpolar stars, and the third several specimens of photo- 

f ^aphs of stellar spectra, those of Vega, Altair, and of the 
leiades being amongst the number. 

ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 NOVEMBER 14-20 

/T7OR the reckoning of time the civil day, commencing at 
' ^ Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 

At Greenwich on November 14 

Sun rises, 7h. l8m. ; souths, iih. 44m. 35 ‘$ 3 . ; sets, i6h. iim. ; 
dccl. on meridian, 18® 18' S. t Sidereal Time ‘at Sunset, 
iqh. 46m. 

Moon (at Last Quarter November 18) rises, 17b. 54m.* ; souths^ 
ih. 43m. ; sets, qh. 37m. ; dccl. on meridian, 18® 13' N. 


Planet 

Risei 
h. m. 

Souths 
h. m. 

Sets 

h. 

Decl. on meridiaa 

Mercury 

•• 9 37 •• 

13 17 . 

• >6 57 

... as li S. 

Venus ... 

.. 6 49 .. 

II 27 . 

. 16 5 

... 16 i6 S. 

Mars ... 

.. 10 39 .. 

H 23 • 

. 18 7 

... 24 36 S. 

Jupiter... 

.. 4 35 • 

9 57 . 

• IS 19 

... 8 15 S. 

Saturn .. 

.. 20 2* 

4 4 • 

. 12 6 

... 21 19 N. 


* Indicates that the rising is that of the preceding evening. 

OccultatioH of Star by the Moon (visible at Greenwich) 

Corre^nding 

No.. S«, M.,. P.«p. Reap. 

inverted image 

h. m. h. m. o o 

14 ... lisTauri 6 ... 4 2 ... 5 ii ... 139 295 

Nov, h. 

16 ... 13 ... Saturn in conjunction with and 3® 3' north 

of the Moon. 

Variable Stars 


Star 

U Cephei ... . 

R.A. 
h. m. 

. 0 52 2 

Deck' 

.. 81 ifeN. . 

..Nov, 18, 

h. m. 

3 8 w 

R Arietis ... . 

2 9’6 

.. 24 31 N. . 

• »» 

18, 

m 

Algol 

3 o'8 

.. 40 31 N. . 

. »» 

I4f 

0 45 fW 

C Gem inorum 

6 57-4 

.. 20 44 N. 

1* 

• »» 

16. 

18, 

21 34 

21 30 m 

U Canis Minoris. 

7 35 * 

.. 8 39 N. . 

• »> 

18, 

M 

R Virginis ... . 

. 12 327 

... 7 37 N. • 


18. 

m 

S Ursse Majoris . 

. 12 39 'o 

... 61 43 N. 

• »» 

14, 

in 

U Virginis ... . 

■ 12 4S‘3 

... 6 loN. . 

. i» 

18. 

M 

R Scuti ... 

. 18 41 '4 

... 5 50 N, . 

. » « 

i 7 » 

m 

Lyrx 

■ 18 4S’9 

.. 33 14 N. . 

• >> 

16, 

0 0 M 

ft Aquilse ... . 

. 19 467 

... 0 43N. . 

* »i 

16, 

19 0 M 

9 Cephei ... . 

. 22 24'9 

.. 57 50 N. . 

• >» 

14 » 

0 0 M 


M signifies maximum ; m minimum. 

Meteor Showers 

November 14 is the date of the Leonid shower, R.A. 149% 
Decl. 22® N. 

THE EROSION OF THE ENGLISH COASTS 

'T'HE opening meeting of the present session of the Geologists' 
^ Association took place last Friday evening at Univ^ty 
College, when an address was delivered by Mr. W. Topley, 
President of the Association and Secretary of the British Asso- 
ciation Committee on Coast Erosion. The subject of the 
address was ^*The Erosion of the Coasts of England and 
Wales." 

Mr. Topley, in his address, referred to the great service 
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rendered to the country by Mr, R Redmant vho had given 
much attention to the question o? coast erosion* and to whom 
the British Association Committee was matly indebted. The 
speaker then proceeded, by the aid of diagrams and drawings 
on the bIackl)oard, to describe the mode in which the sea acts 
on coasts of various kinds, and stated the rate at which erosion 
is taking place in different parts of the country. It was greatest 
along the coast of Holderness and Norfolk, where the sea gained 
on the land at the average rate of from 2 to 3 yards per year. 
But iocalh* and during exceptionid gales the rate was much 
higher. On Januar)' 30, 1877, parts of Norfolk lost an average 
of 3 yards for several miles, and near Bacton the loss was 15 
yards. Typical instants of erosion were cited, among the 
places mentioned being Folkestone, Brighton, Worthing, Bourne- 
mouth, Westward Ho ! and Pembrokeshire. The speaker then 
w'cnt on to describe the shingle beaches and their changes, and 
to discuss the effects of natural and artificial groynes. On the 
south coast of England the shingle travelled from west to east, 
and if left to itself it would form a natural protection along the 
greater j)art of the coast, and the average amount of erosion 
would be small. But in certain places land-owners, town- 
councils, and other corporations desired that there should be no 
loss of land, and they erected groynes to collect the shingle, and 
j-o robbed the coast to the east of its natural protection. Worthing 
w’as heavily groyned and the shingle largely collected, but just 
cast of the town the coast was rapidly receding, Folkestone 
jnerwasa large groyne which had collected an extensive area of 
shingle on its west side ; Copt Point and Eastwear Bay, once 
protected by a continuous band of shingle, were now nearly bare, 
and the coast was rapidly going. At Copt Point land was laid 
•out for building, and roa£ were made ; but the notice-board 
advertising “this desirable freehold building land,” was seen 
half-way down the cliff. Natural groynes were sometimes 
recklessly destroyed, and this w'as the case at Hengistbury 
Head, where ironstone was quarried from the cliff and 
foreshore ; the reef had held back sufficient shingle to 
protect the land to the west, but when the reef was re- 
moved, the shingle travelled on, and the land rapidly receded. 
Great damage was done by taking shingle for road metal, bal- 
last, or other purposes. The amount so taken appeared small 
and nnimportant because a single storm might tlrrow up as much 
as might be taken in many months, but the aggregate amount so 
removed was enormous, and must tell in time. It had been 
estimated that the shingle rcmove<l near Kilnsea in twenty years 
represented a bank 3 miles long, 31 yards wide, and 6 feel deep. 
It was interesting to note that the erosion of that part of the 
coast averaged only from three-quarters of a yard to a yard and 
a half per year for some time before the shingle trade was so 
largely developed ; but later on, owing to the loss of the shingle, 
the rate of erosion rose from 3 to 6 ysinls per year. The change 
might not be entirely due to the cause mentioned, but it cleany 
was so to a large extent. Although the Board of Trade had now 
stopped the practice at that part of the coast, it was still 
in full action in a large number of places. The speaker 
then passed to the consideration of the land gained from the 
sea. A great part of the material wop from the pasts 
of Holderness and Norfolk was carried into the estuaries of 
the Huml^ and the Wash, and there formed banks of sand 
and silt of great hindrance to navigation, but when reclaimed of 
great agricultural value. Recent estimates showed that the area 
of land thus made in the Humber and Wash was far in pee s 
of -that lost. Taking the whole coast-line of England, it was 
probable that the total area of land was as great now as it was 
500 years ago. Although the general result of a survey of this 
q[iiestion was less serious than was generally supposed, it W’as 
evident that greater control was requisite over the action of 
land-owners and public bodies along the coast. The powers 
now vested in the Board of Trade might be more rigorously 
and systematically applied, or fresh powers obtained. This was 
espeaally desirable along the south coasts, as there the damage 
done by reckless groyning was enormous, but the area of land 
now gained was small. 


kittensi all of which possessed the abnormality to a veiy nmrked 
extent. This was the first family produced by a female tabby 
(and slight tortoiseshell) cat which, when born, was the iiK>st 
abnormd form which had come under my notice, possessiiij^ two 
extra toes on all the ^ws, i,e, seven on each fore-paw and sbt 
on each hind-paw. The right paws of this cat were figured in 
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Fig 2 —Right fore-paw fiom 
bjlow, W4th extra toe». 



Fto. 4.— Right fore-paw from 
below, nor.ual. 



Fig. 5.— Right hind-paw from 
above, with extra toes. 





OBSERVATIONS ON HEREDITY IN CATS 
WITH AN ABNORMAL NUMBER OF TOES 


? 879 »P to the dale at which the paper 
list observation was concerned with a family of four male tabby 


the paper referred to, together wkh the eorresporniing 
a normal cal, for comparisoB. These figures are now 
duced in order to illustrate the presmit paper. I 
description of the figures firom the previous paper. ‘ It 
that the extra toe* (m the forefeet) ate thwe lateHed * 

I (in Fie*, i and a), and thejr confer the 
\ upon the foot, 'fhe moet tecentljr added w », wWwt U atltt 
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rtUaiy coalesced with a, 'ind has bttt one pad io common 
ith it (Fkr. 2). . a a There is seen to be an extra pad behind the 
iditional tocsi of which there is no trace in the normal foot, 

I soine families to be described, and also in two pre^ously 
rted the large extra toe, A, is present, while the insignificant 
*) w absent, and thus the paw appears extremely 
oadt although with only the normal number of toes. In 
e hind-paws (Figs. 5 and 6) ** there is little doubt that the 
nermost toe i w the hallux lost in the normal foot. , . . i 
ht second extra toe is that labelled A. . . . On the under side 
'ig. 6) all the toes have separate pads, and there is an addi- 
)nal pad behind the extra toes,** which is sometimes fused with 
at b^ind the normal toes. 

This cat produced her first family, described in the previous 
Lfier, on July 10, 1883. Continuing the observations from that 
ite, the next family (of four tabby kittens) was born in June 
1S4. (i)and (2) were normal — a male and a female. (3) — a 
male — possessed six toes on the fore-paws, each toe with a sepa- 
te front pad, and a bifid hind pad (distinct from that for the other 
e$) to the two inner toes ( i and A in Figs, i and 2) ; the toe 
own in the figure and absent in this kitten is of course that 
arked B — the last to be added in all cases. The hind-paws 
►ssessed six toes each, as in the mother, and with the same 
rangement of pads as in her left hind-paw, i.e, with separate 
mt pads to each toe (as in Fig. 6), but with the hind pads for 
e extra toes i and A continuous with those for the four 
>nnal toes (unlike Fig. 6 in this respect). (4), a female, 
pssesscd seven toes on the right fore-paw ; the front pads 
parate except in the case of those for the toes A and B, 
g. 2, which were slightly fused. The hind pad for the three 
nermost toes was quite separate from that for the others, 
(lis paw, in fact, almost exactly resembled that of the mother- 
t on the same side, shown in Figs, i and 2, The left fore- 
.w possessed six toes, the small one marked B in Figs. I and 
being absent. The pads were In other respects similar to 
ose of the right paw. Thus the relative amounts of abnor- 
ality on the two sides are as with the mother, the preponder- 
ice being on the right side in both cases. But the difference 
here greater in both directions, the right paw having rather 
ore abnormality than in the mother, because of the less com- 
ete fusion between the front pads of the toes A and b, 
aile on the left side the abnormality is much less than in the 
other, in the complete suppression of the toe b. The hind- 
ws were as in the last kitten, and similar to the left hind-paw 
the mother. 

The next family (of three) was born September 22, 1884. (i), 
'ernale tabby kitten, was normal. (2), a female tabby kitten, 
ssessed seven loes on the right fore-paw, with separate front 
ds to each toe and the hind pad as in Fig. 2. 1'he inner- 
yst claw was double, the two divisions being arranged verlic- 
y one above the other, the lower being small and incomplete, 
this rcsjiect, and in the separate front pacl to the toe B, this 
,w is far beyond the mother*s paw of the same side in abnor- 
Uity. The left fore-paw possessed six toes, that marked b being 
sent. Otherwise the arrangement of pads was similar to that 
own in F'ig. 2. Hence this paw is more normal than that of 
e mother on the same side, and both fore-paws compare with 
ose of the mother in the same manner as those of No. 4 of the 
It family, the only difierence being the even greater abnor- 
dity of the right paw. in the present instance. The hind-paws 
ssessed six toes with separate front pads and continuous hind 
dt, as m the left hind paw of the mother. (3), also a female 
)by kitten, i>ossessed seven toes on both fore-paws. ' The 
tingement of pads on both paws was similar to that on the 
t fore-paw of the mother, except that the foe B could not be 
d to p^scss a front pad at all. The hind-paws were as in 
i last kitten and the left hind- paw of the mother. 

The next family (of three) was born in September 1885. (r), 

female tabby and slight tortoiseshell kitten, possessed the 
rmal number of five toes on the fore-paws, but the foot 
peared almost as broad as in the abnormal kittens. This was 
:au8€ the targe extra toe (a in Figs, i and 2) was present 
lUe the much smaller pollex 1 was absent. The front pad of 
) large abnormal toe was also slightly bifid, so that there was 
ne indication of the next small toe b. The hind-paws pos- 
sed five toes with separate front pads and fused hind pads. 

, a female tortmseshell and tabby kitten, possessed fore-paws 
e those of the kitten just described. The right hind-paw was 
oshniUr, with five toes, but the left possessed six like the 
thor. The front pads were separate, as usual, on the hind- 


paws. (3), a female tabby and slight tortoiseshell kitten, with 
fore-paws having seven toes like the mother, and also resembling 
her in the difference between right and left. The ri^t paw 
possessed most abnormality, and was more advanced than the 
mother, as all the toes — even that marked B — possessed separate 
front pads. On the left side, however, the toe marked B pos- 
sessed no separate pad. The hind-paws were like those of the 
mother, possessing six toes with separate front pads. This 
kitten was given to a friend, and will be again referred to. 

The next and last family (of four kittens) up to the present 
time was born about July i, 1886. (i), a female tabby kitten, 

was normal, (2), a female tabby kitten, possessed five toes on 
the fore-paws, but the feet were very broad, because the large 
abnormal toe (marked A, Figs. i and 2) was present instead of 
the small pollex. The hind-paws possessed six toes like those 
of the mother. (3), a male sandy kitten, possessed seven toes 
on the left fore-paw, the innermost (pollex) being exceedingly 
small and rudimentary, while the right paw possessed only six 
toes, the pollex being absent, although both abnormal toes (a 
and B, Figs, i and 2) were present. In this kitten the difference 
between the sides is therefore the reverse of that in the mother. 
The hind-paws possessed six toes like those of the mother. 
(4), a male tabby kitten,— by far the most abnormal form 
which has yet come under rny personal notice. Both fore-paws 
have seven toes, each possessing a separate front pad, while the 
claw of the small toe B is well formed and large, and its pad is 
large and quite distinct and separate from that of A. The claw 
of the pollex i on both sides is partially divided (towards the 
apex) into a large upper, and rather smaller lower, division. 
This tendency towards a vertical proliferation has been already 
described in one of the kittens of the family bom September 22, 
1884. In the hind pads this was also the most abnormal form 
yet seen, for, interior to the normal fused hind pads for the four 
normal toes 2, 3, 4, and 5, were arranged three pads forming an 
almost continuous series with each other and with those belong- 
ing to the four normal toes. These three pads diminished in 
size from within outwards, and the one behind the toe B was 
very small, and was somewhat separated from the others, and 
especially associated with the internal side of the fused normal 
pads. The hind pads for the toes i and A were fused, but a 
i distinct furrow indicated the line of separation. There was no 
practical difference between the fore-paws of the right and left 
side. The right hind- paw possessed sez>en toes, or three more 
than in the normal animal. This is the first time that I have 
come across so great an abnormality in the hind-paws, although 
Mr. Vaughan remembers it on both right and left sides in two 
individuals. All the seven toes are laige and distinct^ and have 
separate front pads. Interior to the normal fused hind pads, 
and continuous with them, is an ill-defined series of three pads, 
irregularly diminishing in size towards the interior, and crowded 
together so that the innermost is not behind the innermost 
toe. The foot is somewhat deformed. The left hind-paw 
possesses the usual six toes with separate front pads and fused 
hind pads. 

I now return to (3) of the family mentioned before the last — 
the highly abnormal female tabby which was given to a friend 
I in Oxford. This cat produced a family (of tour) on July 10, 
1886. (i) and (2), both sandy male kittens, were normal ; (3) 

and (4), both tabby female kittens, were like the mother, possess- 
ing seven toes on the fore-paws and si.x toes on the hind-paws. 
These two kittens were given to Prof. Meldola and Mr. W. 
White, and I trust that they will be frequently referred to in 
some future number of Natubk. I am now able to give a 
somewhat longer account of these two kittens. In ProC Mel- 
dola*s kitten the left fore -paw is somewhat less abnormal than 
the right, because the toe B is very small, although it possesses 
a front pad separate from that of A. Of course the pollex i 
has a distinct front pad. There is a single, although somewhat 
divided, hind pad for the three inner toes, separate from the 
normal pad behind the four outer digits. On the^ right side the 
toe B is large, but the arrangement of front and hind pads is the 
same as that on the left side. The hind-paws have large and 
distinct front pads on all the six toes of both sides, and the hind 
pads of the abnormal toes form a continuous series with those 
behind the normal digits. 

The fore-paws of Mr. White’s kitten are precisdy amilar in 
every respect, the toe B being much larger on the right ride^ 
and the arrangement of pads being exactly the same. The 
hind -paws only differ in the fused hmd pads for the abnormal 
toes being somcwbatl separated from those behind the normal 
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on the left fide, while the two sets are continuous on the 
^ght paw, as in Prof. Meldola^s kitlcn. 

I All the observations recorded m this paper were made m 
Oxford. The abnormality has now been observed through nine 
^eneradons, and 1 have recorded notes of ten families, so that 
bow there is sufficient material to present in a tabular form, 
r ITie notes given in this paper are much more complete than 
Mfore, because the families were born in my own house or in 
that of a friend living near, who kindly gave me every oppor- 
ftunity of making notes. The results, however, would have been 
ifar more extensive if I had received intelligence of the birth of 
families in various quarters to which kittens had been sent. 

I believe there is little doubt that the next period of three 
^years will produce much better results in this way, for at the 
irecent meeting of the British Association at Birmingham I 
exhibited the cats, and was able to give away three abnormal 
females to scientific gentlemen (Prof. Haddon, Prof. Meldola, 
and Mr. W. White) who I am sure will assist me by sending 
complete accounts of all the families born. I remarked in my 
last paper on the immense strength of heredity which was shown 
in the observations then recorded, remembering that the results 
were in all cases due to the mothers of the families. The con- 
tinued observations now published serve to illustrate the same 
facts. As 1 said before, “it is practically certain that the 
fathers of the families have always been normal.” There has, 
indeed, been an abnormal male cat in Oxford for the last two 
years— one of my kittens which I gave to Prof. Moseley for a 
museum specimen, and which has been kept in order that it may 
be quite mature. But this cat lives at some distance from my 
house and that of the friend to whom I gave the female kitten 
in 1885, and it has never been seen in our neighbourhood, while 
Inumbers of normal cats have been seen in company with our 
1 abnormal females. But nevertheless a family containing ab- 
^normal kittens was bom in a house near that in which Prof. 
[Moseley’s cat is being kept, and of which, of course, the latter 
I must be the male parent. Unfortunately, as in so many other 
leases, I was unable to obtain any data,’ and the kittens are, I 
^believe, all dead. 

I NVe therefore see in these observations a proof of the extra- 
s' ordinary ease with which a distinct breed can be produced from 
la spontaneously appearing variety. In spite of all the swamping 
|efiect of continual and uninterrupted crossing with the normal 
Iform, I have never been able to record a normal family, while in 
i!many coses some of the kittens were equal to, or even beyond, 

I the abnormal parent in her peculiarity. This being the case, it 
!is clear that a breed would have been quickly established if 
^abnormal males had been selected to pair with the abnormal 
females. These observations have, therefore, an interesting 
bearing upon the existence of such a local breed as the tailless 
Manx cals, as Prof. E, Kay Lank ester pointed out to me when 
talkii^ over the subject. Prof. Lankester supposes that a tail- 
less individual appeared spontaneously, and that it was con- 
sidered interesting and a curiosity ; and when the abnormality 
re-appeared in some of the olLpring, these were kept in preference 
to the normal forms. It seems quite certain that the result might 
have been produced in this way, and I have arranged with Dr. 
Grabham, of Madeira, that some of my abnormal kittens shall be 
sent to him to turn loose upon some neighbouring Atlantic rock 
pn which rabbits are the only other living mammals. I should 
dd that Prof. Lankester found a support for the theory of the 
rigin of the Manx breed of cats m the fact that there are 
lilless breeds of other animals which are also fashionable in 
le locality, and which seem to point to the existence of the same 
eculiarities of taste working upon a spontaneous variety. In 
icl, as Prof. Lankester suggested, the people may have rather 
)oked out for other tailless or abnor.nally short-tailed animals, 
rhen their interest had been excited by the existence of one such 
reed. But the observations here recorded have also a li^aring 
pon those cases in which natural, instead of artificial, selec- 
on has been the agent. Granting, as I believe we must 
o, that some adaptive characters of great importance owe 
lieir beginning to flashes of structural or functional origin- 
Uty — appearing suddenly and spontaneously in one individual, 
s the extra digits appeared in the ancestor of my cats, — 
/t see from these observations that in spite of all the effects of 
onstant intercrossing with normal forms, there would be a 
Kist persistent ofler of material upon which natural selection 
(light work, for t^e variation would appear to a greater or less 
xtent in a very large proportion of the individuals of the various 
Amities produced, while again and again the peculiarity would 


be inherited m a form equal to or even beyond that of the parent. 
It is therefore of interest to actually test a few instances in as 
complete a manner as possible, taking care that only one parent 
possesses the abnormality, for this is what must have happened 
for the first few generations of any such variety which originally 
appeared in a single individual in a natural state. It is chiefly 
with the object of adding another to the instances already known 
and worked out that these observations have been undertaken, 
and will be continued and rendered as complete as possible. It 
need scarcely be pointed out that such instances differ essentially 
from all the cases in which breeds of domestic animals have been 
established, for in these well-known and numerous breeds 
heredity has had undisturbed possession of the field, without any 
confliction between the normal and abnormal forms, except indeed 
in the case of the first family produced by the original parent of 
certain breeds of which the peculiarity appeared spontaneously 
in a single individual, as in the breed of “otter” sheep. 

Edward B. Poulton 


LIGHTHOUSE ILLUMINANTS^ 

'T'HE details of the construction of the three towers and 
lanterns, and of the lenses and lamps in each lantern, of 
the magneto-electric machines, and of the gas-works, have no 
doubt been placed on record, and will be reported by the Trinity 
House engineers. But the following may serve as a general 
description of the arrangements. 

Three low towers, constructed of massive timber, have been 
erected in a line inland from the higher of the two permanent 
lighthouses on the South Foreland, the nearest being 245 feet 
distant from the lighthouse, and the three being separated one 
from another by intervals of 180 feet. Their height, varying 
with the level of the ground, so that the lanterns may be on the 
same level, is from 20 to 30 feet ; upon these structures rest 
three similar lanterns about 20 feet in height and 14 feet across. 
Within the lanterns are columns of lenses forming two opposite 
sides of a hexagonal framework which rises from the base to near 
the top of each lantern. The whole framework can be made to 
revolve so that cither column of lenses may be made to face in 
any direction ; each column consists of three or four similar 
lenses superposed, but the lenses forming different columns are 
different in their purpose and structure, and in their size. One 
column in each lantern consists of lenses designed to gather the 
divergent rays which fall upon them from the central source of 
light into a level sheet which spreads over the surface of sea or 
land, but not downwards or upwards ; each of these lenses is a 
segment of a cylinder, and may be described as a cylindrical 
lens. The opposite column in the gas and oil lanterns consists 
of lenses designed to gather the divergent rays, not into a sheet, 
but into a single cluster or cone of small vertical angle, which is 
sent forth horizontally in any one direction. These lenses are 
made up of a central circular lens, surrounded by annular prisms 
and segments of such prisms, the whole fitting into a rectangular 
frame ; they may be called annular lenses. The correspond- 
ing column of lenses used with the electric light consists of 
cylindrical lenses with condensing prisms placed in front of them ; 
the cylindrical lens flattens a broad cone of light into a fan, the 
condensing prisms close the fan. 

The size of the cylindrical lenses placed in front of the gas and 
oil lamps is the same, but the lenses in front of the superposed 
electric lights are smaller. The annular lenses, of which three 
form a column in the oil lantern, are each 6 feet 3 inches in 
height, while the four superposed annular lenses in the gas lantern 
are each 3 feet 9 inches in height. Both sets of annular lenses 
have the same width, namely, 3 feet 5 inches. 

The electric lights are large arc lights, supplied with the 
electric current by three magneto-electric machines, which are 
worked by the steam-engine in the engine-house built for the 
ordinary work of the station. The electrical apparatus is of the 
construction of Baron de M^ritens. 

The gas-burners tried hitherto are of Mr, Wigham’s con- 
struction, consisting each of a multitude of small fish-tail jets on 
brass stems about 6 inches long and an inch one from another, 
arranged on the same level in concentric rings. A tall funnel, a 
few inches above the cluster of burners, draisi their flames to- 
gether into the form of a bell. The number of concentric rings 
may be changed quickly so as to increase or reduce the size of 

^ PreUmiaary Report of Mr. Vernon Harcouft to the Board of Trade on 
the Experimental Lights exhibited at the Sooth Fordaad. 
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the burner from a dkmeler of about 4 inches with zS jets» to a 
maximum of 1 1 inches diameter and 108 jets. 

The oil lamps are of the usual Trinity House pattern with ^ 
concentric wi(^« and are fed with paraffin oil. 

Cannel gas U manufactured and stored at a short distance 
from the experimental towers, and supplied through a meter to 
the gas-burners. 

For the observation of the lights, which were first shown in 
the week beginning March 30, three huts have been erected at 
dififerent distances along a line perpendicular to the line of the 
towers, and this line has been marked by posts showing the 
distance^ from the central tower. The lighthouse- keepers who 
are stationed in one or other of these huts are instructed to 
Timke hourly observations daring the time the lights are ex- 
hibited, expressing in figures their estimate of the relative 
brightness of the three lights. When the night is misty the 
keepers are instructed to patrol the line of posts, and to record 
the distance at which each light is lost or becomes visible. To 
avoid prejudice in favour of either an old or a new mode of 
lighting, the towers have been labelled, and are called A 
(dectricity), B (gas), and C (oil). The huts are numbered. 
No, 1 is rather more than 700 yards distant from the central 
tower, No. 2, about mile, and No. 3, 24 miles. Steps have 
also been taken to obtain estimates of the relative brightness of 
the three lights from observers at greater distances. To secure 
the identification in e.ach hut of the lights observed when all 
three are not visible, three tul>es have been fixed in each hut 
directed towa’’ds the lights A, B, and C, and labelled ac- 
cordingly. 

The huts serve also for measurements by various photometric 
methods of the light sent forth from each lantern. A number 
of such measurements have already been made, the results of 
which have been communicated to the Board of Trade by the 
Trinity House. 

Near the engine-house on the South Foreland a long gallery 
has been built, in which the light emitted by the various lamps 
employed or pro|>osed to be employed, can be mea'-ured so as to 
ascertain the value of these lamps independently of the lenses by 
whid), within the lighthouse lanterns, their apparent brightness 
is variously augmented. 

The experimental inquiry thus instituted will serve : — 

(l) To ascertain the amount of light given by the six-wick 
and seven-wick oil-lamps, and of other oil-lamps, or modifi- 
cations of them (if any) which may lx; proposed for lighthouse 
service. 

{2) To ascertain similarly the amount of light given by 
Wigham's gas-burners on different scales (28, 48, 68, &c.) with 
different rates of consumption, and, if thought well, with 
different qualities of gas, and to test other gas-bumerj> in like 
manner. 

(3) To famish further and trustworthy measurements of the 
light gjven hy the electric arc with various carbons and with 
various tensions and quantities of clectrici^, and to test the 
efficiency of the Be Meritens magneto-electric machines in con- 
verting mechanical into electrical energy, and whether they 
work without difficulty or risk of break-down or need of rc^iair or 
loss of power; also to test the working of the Be Meritens 
electric lamp, and of other electric lam|», if thought well. 

(4) To furnish additional data for estimating the cost of main- 
taming any given light for a certain time, say 1000 candles for 
one hour, by each mode of producing light, and on the various 
satles suitable to different localities. 

(5) To measure the efficiency of the lenses employed, especially 
with flames of different sizes in their foci. 

(6) To prove experimentally (if such proof be desired) that 
2 or 3 or n similar lights, when juxtaposed, give twice or thrice 
or n times as much light as a single light gives. 

(7) To ascertain what light is sufficient to be visible from its 
hoilmo on a clear ni^t, and in what ratio on the average of 
many nlgli^ the visibility of a light at great distances increases 
with hs total intensity, or lens area, or proportion of red or of 
blue rm. 

(8) To test the effect of the variations last nam^l in haze, or 

mistt or fog, or rain, or snow, that is, when the air is made more 
or 1 m opaque by particles of liquid or solid water of various 
sixes sounded in or falling through it Such testing may be 
made either phmometrically, whi^ is ody possible in sUght 
haze and at Mall distances, or by observations of the di.stance at 
whkh eadi is lost or reappears. 

(9} To try the question of tne utility of ex- focal light, whether^ 


that is, it often happens that the position of a lighthouse way be 
seen by the illumiofUion of cloud or fog above or around it, When 
its position would be unknown if equal light from a smaller fbeua 
were directed almost wholly towards the mariner, and not allowed 
to spread. 

(10) To test farther whether in mist or haze sudden flashes of 
a powerful beam of light are noticeable when an equal fight 
maintained constantly, or waxing and waning gradually, would 
not he noticed. 

It is likely that other subjects *of experimental inquiry may be 
suggested by those experienced in lighthouse illumination, or 
may occur as the experiments proceed. But, taking those above 
enumerated in order, 1 will attempt to indicate the conclusions 
which at present appear probable, and to make some suggestions 
as to points still to be investigated. 

(1) It appears that the six-wick oil lamp behind the annular 
lens sheds light of as great intensity as the seven-wick lamp, 
while its consumption of oil is much smaller. Probably this 
result is due, in part, to the fact that the outer ring of flame 
which the seventh wick adds is further from the focus of the lens, 
while each ring of flame is partially opaque to the light from the 
rings inside it ; and partly to the fact that the seven-wick lamp 
has not yet been brought- to so perfect an adjustment of oif- 
supply to air-supply as trie six- wick lamp. 

I do not know whether any oil-lamp used in other than 
English lighthouses is such as to merit a trial against the 
Trinity House lamp. 

(2) Some oliscrvations have been made with Mr. Wigham*s 
burners with 88 and with 108 jets, which seem to show that with 
gas as with oil, behind the annular lens, no gain in intensity of 
light results from the circaposition of another ring of flame. 
Some evenings should, I tliink, be devoted to trying this 
question out. The value of cx tocal light behind an annular 
lens seems to be almost /;// as regards intensity, and, if so, it may 
>)C well to use with revohing light a smaller flame than that of 
the six- wick lamp. Excellent experiments on this question can 
be made with Mr. Wigham s burner by exhibiting on a clear 
night through the annular lens one of these burners, whose size 
should be reduced, after an interval sufficient for photometry, 
from 108 jets to 88, and so on to the smallest size, measuring 
also after each change the consumption of gas. It will probably 
be found that a large fraction of \\\e directed fight is still obtained 
with a relatively small consumption of gas, and with the accom- 
panying advantage of a low temperature within the lantern. 

Similar mcasurrmcnls should tie made with a cylindrical lens 
and with the naked flame in the photometric shed. 

At present one other gas-burner besides Mr. Wigham*s has 
been trieil, a ten- ring gas-burner devised by Sir J. Douglass, 
which has 'given an excellent yield of light. Two others, by 
\V. Sugg and Co., and by the F. Siemens Company, await a 
trial. The problem which the maker has to solve is to pack as 
much highly luminous flame as possible into a sphere of 3 or 4 
inches diameter. 

Where gas has to be manufactured expressly for a lighthouse, 
it would generally be bjst to make cannel g^s, but near a town 
where common gas could easily be laid on, it would be cheaper 
to use common gas. It might, therefore, be worth while during 
the course of the experiments to charge the small gas-holder 
with common gas, and to note the consumption and the light 
developed. It would iirobiibly be found that with suiiablc 
burners the chief disadvantage in using common gas was the 
greater development of heat, the same light being obtained from 
the consumption of a larger volume of lower pric^ gas. 

(3) M.any measurements have been made in recent years of the 
light of the electric arc, but the difficulty of making measure- 
ments of so variable a light, and the uncertainly attaching to the 
standards of light employed, and the great differences between 
one arc light and another, according to the electric current 

the carbons employed, make it clearly desirable to have further 
measurements of the electric fight at the South Foreland, 

Photometry should be accompanied, as with oil and g^, 
measurement of consumption. The mechanical enogy abst^mw 
can be measured at the strap which connects the 
electric machine with the steam-engine. The 
developed can be measured in tension mfrintained, and 
used, at the leads connecting the moebme ^^h ‘ant®m A. 1 he 
cost of each horse-power per hour on the acturf 
at the South Foidand must l« ali*^ 
which the two forms of carbons which hive been trieo are con 
sumed is also known. 
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It Is ee^ntisl to the and s^nificance of the photometry 
bet simultaneotui ekctri^ measurements should be made. 

The passible variatioiis in the coupling of the magneto* 
l^tric machines^ in the rate of running, and in the nature, 
om, and adjustment of the carbons, present a wide field of 
tagerioientii^. 

The continuance of the experimental working for many months 
n\\ serve for a trial of the trustworthiness of the De Meriten’s 
ifpparatus for lighthouse service. 

(4) The cost of maintaining a lighthouse supplied with gas has 
)een very viciously estimated. It must vary from place to place, 
^edally with the price of coal. The actual working expenses 
It oil l^hthouses on the English coast, and gas lighthouses on 
he Irish coast, with allowance for the price of coal and labour, 
hould furnish trustworthy data for a comparison. But to com- 
pete these data the quantity of light produced and utilised in 
uu;h case needs also to be known, and as both the oil and gas 
mmers tried hitherto at the South Foreland are of the service 
cind, the photometry now in progress will supply this knowledge. 
Some information may also be gathered from the expenditure on 
sach illuminant at the outset and during the course of the 
experiment. It should be possible to state, if it were desired 
,0 maintain on the South Foreland a light of 50 or loo or 
800 thousand candles, what its annual cost cost would be with 
each illuminant. 


(5) Although the action of lenses is mainly calculable, and, so 
ar, does not require trial, it is modified by two quantities which 
/ary slightly, namely, the reflection and absorption of light by 
jlass, and is affected to some extent by errorji of workmanship. 
It will, therefore, be of interest to obtain an exact comparison 
between the light emitted by a naked flame, and that from the 
^me flame concentrated by different types of lighthouse lens. 
The prediction of the effect of a lens is less possible when the 
illuminant is of large size ; and the failure of lenses, constructed 
for use as a revolving lijrht with gas, to utilise (except by 
broadening the beam) the light produced at a distance of more 
then two or three inches from the focus of the lens, if they are 
found to fail so far, may be worth demonstrating. 

With the electric light a very close correspondence should be 
found between the calculated effect of the cylindrical lens and of 
the condensing prisms and the results of photometry. 

(6) The measurements which have been made of multiform 
gas and oil may be taken to show that any number of lights at a 
given distance cause so many times the illumination which one 
light causes ; or assuming that the above must be the case, and is 
involved in the concejption of comparative illumination, the pro- 
portion^ variation of the photometric results with the changes 
From uniform to biform, &c., on clear nights, gives evidence of 
the trustworthiness of the photometric methods. 

(7 and 8) The two questions, which I have numliered thus, can 
hardly ^ treated separately, since clearness differs only in degree 
from alight haze, and slight haze from fog. Together they con- 
stitute the chief object of this inij^uiry. 

The observations of the expenmental lights which have been 
made from a distance, may be expected to yield, when they are 
collected and compared, much information as to the distances at 
which the several lights have been seen in various weather. But 
tlie changes which are necessary when photometric testings are to 
be made, or when an extensive programme is to be exhibited, 
must to some extent have interfered with the observation of the 
chajo^es due to variations in the transparency of the atmosphere. 
It might be well for at least one month, to show the same lights 
ni^tly, and to inform the distant observers that this was about 
to be done, in order that their observations might have the more 
value. A single light of each kind shown through the cylindrical 
tenses would serve as well as multiform lights, and it would be 
best to use that size of gas-burner which had through the lens 
equal illuminating power with the six- wick oil lamp. Unless, 
indeed) it is assumed, as 1 should be inclined to assume, that 
equal l^hts from gas and oil have the same power of penetrating 
haze ; in which case it would be more instructive to show from 
^A jcr A a single electric light supplied from one machine, and 
irom B and C either gas or oil also single, and either oil or gas 
pf such size and number as to have at close quarters on a clear 
an illuminating power equal to that of the electric light. A 
immeient series of distant observations of these lights would show 
to whether the electric light maintained its equality with the 
targ^ hydrocarbon flame through slight haze, or became more 
|iear^ equal to a flame of much less initial brightness ;* and (2) 
l^ltether the taller beam of multiform oil or gas had much 


advantage over the beam sent forth from a single lens. I believe 
it will be found that the relative brightness of two, or more, to 
one, will be maintained at any distance and through any haze 
which permits of photometry, but that, when the single light is 
lost at 5 miles or 500 yards, the triple light will be invisible at 6. 
The actual figures corresponding to these conjectural figures must 
be found, and the Trinity House Committee will then be able to 
judge in what cases such an extension of range is worth the 
increased expenditure. 

In the case of the electric light, the observations which have 
already been made show that it loses in haze a larger proportion 
than the hydrocarbon flames. Further observations on this 
point will be of much interest and importance. The most 
valuable are observations of the distances at which an electric 
and a gas or oil light, whose relation in clear weather is known, 
cease to be visible. Such observations are strictly photometric 
observations, in which the lights observed are brought to an 
equality of minimum appreciable brightness, and the distances 
at which their brightness is equal are measured. These are 
dependent upon the weather, and may be practicable on only a 
few days in each month. Still more rarely will the opportunity 
offer of measuring the lights in hut No. i through a slight uni- 
form mist ; but such measurements ought to be made. I 
would suggest the possibility of testing in the photometric 
shed throngh an artificial mist produced hy blowing steam from 
the boiler in the adjoining engine-house info the middle of 
the shed. 

It is said that Faraday propo^^cd at first the use of a very small 
lens with the electric light. Unless conclusive experiments have 
l>een made on this point, it may be well to place the experi- 
mental electric light in the focus of a larger and of a smaller 
annular lens, each subtending the same angle, and to note 
whether the effect differs. 

It might also be worth trying whether biform gas, with a small 
enough number of jets to have the same illuminating power as 
single oil, would be better seen through slight haze. The trial 
would not be between gas and oil, but between placing a strong 
light behind one hns, and placing half the light behind each of 
two .superposed lenses. 

(9) Owing to the nearness of the three lanterns, the illumi- 
nation or hmo which spreads round each of them in a fog seems 
almost to blend. That which surrounds the gas lantern is not 
much greater than that around its neighbours on either side. I 
do not think that, on the one occasion on which I have seen the 
lights in a fog, the ex-focal light was of much service. 

If a lighthouse lantern was surrounded by a mist or cloud ex- 
tending far enough laterally to extinguish its principal beam, but 
so little above it as to allow the scattered light to fall upon 
a higher stratum of cloud, the position of the lighthouse might 
only be seen from the illumination of the cloud above it. But 
this state of things would happen rarely in most places, and a 
better plan of turning it to account than the addition to a burner 
of rin^ of ex-focal flame would be to employ the upper prisms 
to send a second beam skyward. Whether the general illumina- 
tion about the experimental lanterns has been visible when the 
three centres of light were not visible to an observer towards 
whom the beams were directed, may perhaps be gathered from the 
record of observations. 

(10) When engaged on a clear night in judging of the experi- 
mental lights, the eye of the observer is continuallpr caught hy 
the sudden flashes of the Calais light. The revolving li^ht at 
Grisnez is equally visible, but does not catch the eye in the 
same manner. It might be well to try on some rather hazy 
night, whether, if one lantern alone were lighted, and during 
successive Quarters of an hour the light were alternately kept 
steady and flashed in some such groups of flashes as the Calais 
light, the observ'crs patrolling the line of posts became aware of 
the light at a greater distance when it was flashed than when it 
was steady or revolving. Even a slight mist is a great leveller 
of distinctions, but it seems possible that the use of flashing may 
increase the range of a light as much as an addition to its intensity 
or size. 

Some of the questions raised in the latter part pf this report 
might perhaps have been omitted, as having already received an 
answer, if, while thinking the matter oVer, I hc^d oeeai able to 
consult some of the experienced members of Trinity House 
Committee who are chatged with the conduct of this inquiry. I 
have ventured here in writing, as at other times by word of 
mouth, to mfidee the suggestions which have occurred to me, 
knowing that they will receive friendly attention if they arc 
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Kttbmitted to the Committee, and hoping thjftt some of them 
may be of service, (Signed) 

July a6, 18S4 A. Vernon Harcourt 

Since* the foregoing preliminaiy report was presented to the 
Board of Trade, the experimental inquiry has come to an end, 
and a complete account of tlie apparatus, observations, and test- 
ings has bwn published by the Committee of the Trinity House 
who had duiige of the inquiry, followed by a statement of the 
conclusions at which the Committee have arrived. 

I p^pose to arrange the remarks 1 have to offer under the 
following heads : — 

1.— Apparatus for the exhibition of the experimental lights. 

II. — ^Arrangements for observation. 

I II. — Photometry. 

IV, — Comparison of lights. 

V. — Ran^ of lights in hazy weather. 

VI. — Cost of each system. 

1 . — Affparaius for iht Exhibition of Experimental Lights 
In my preliminary report I have given a general description of 
the ten^rary towers, toe lenses and lamps. In Parts I. and II. 
of the Trinity House Report ore to be found plans and measure- 
ments giviem the full details of these constructions. The towers 
are admirably suited to their purpose, and their situation 
and the distance between them proved most convenient for 
observation. 

In regam to the arrangements for exhibiting the electric light, 
it is to be observed that, although the electric light completely 
outshone its competitors, it was heavily handicapped m the 
competition. The * Meads’’ were not of sufficient calibre to 
cany the large electrical currents used, for a distance of nearly 
500 yards, without considerable loss. Prof. Adams estimates 
the loss at more than one-fourth the electrical energy supplied. 

The five vertical prisms used in the case of the electric arc 
to bring together the horizontal rays, subtended an angle of 
only 30 , while the annular lenses which served the same pur- 
pose in the gas and oil lanterns subtended an angle of 6o^ 
Thns the fraction of the light emitted from the central 
source of light, which composed the revolving beam, was 
only half as great in the case of the electric arc, as in the 
case of the gas and oil dames. It seems probable also that a 
beam of less divergence may be used with advantage to obtain 
a maximum range in hazy weather ; and such a beam may be 
obtained from the electric arc with lenses of moderate size. On 
a few occasions when an annular lens similar to those used in 
the other two lanterns was placed in front of the electric arc, the 
light was dazzling at a distance of more than a mile, and 
sufpiisingly vivid at a distance of 20 miles. 1 see that on 
a clear night when the io$-jet gas burner behind an annular lens 
gave a ^,000 candles, the electric arc behind its cylindri- 

cal lens and vertical prisms gave a light of 1,200,000 candles, 
and behind an anntdar lens a light of 12,000,000 candl^. In 
the one case the arc was five times as powerful as Mr, Wigham’s 
*^quadriform,'’ in the other fifty times as powerful. 

For the sake of uniformity and comparison under similar 
conditions, only the central belt of the Fresnel app^atus was 
placed round the electric lamp as round the gas and oil burners. 
The suppression of the top and bottom prisms, though entailing 
a low of 30 per cent, of the light piwuced, is a necessary 
sacrifice where large burners developing great heat are placed 
immediately one over the other. But each of the electric lamps 
in tower A might have been surrounded with a ^mplete 
Fresnd apparatns, adding nearly one-third to their light, 
without any difficulty or any necessity for separating them 
more widely. 

Thus, If the principle which has been enunciated had been 
followed, of doing for each illuminant the best th^ could be 
done within the limits of the lighthouse lantern, if a triform 
electric l^t had been exhibited, with leads of low resistance, 
with a lens subtending an angle of 60*, and with top and bottom 
prisms, the power of this light might have been more than 
tripled. By also reducing the divergence erf th^ beam, which I 
think might bc.rionc with advantage, a fiirlher increase of power 
could have hmi gained. This fact should be borne in mind in 
tompftring thef re^ts which were obtained with the three 
iUnminants. 

* Fisher R«|w«t of Mr. Vernon Harcotnt to the Bourd of Trnde on the 
Experimental laghU exhibited at the South Forriand. 


In M. Allard^s interesting and important pair les 

Phares dlectriques,” 1S80, he gives the results of a trial of thfM 
Gramme dynamo-machines and an electro-magnetic machine of 
the Alliance Company. The former gave for the same home- 
power 40 Of 45 per cent, more light than the latter. But 
M. Allard measured only horse-power and light, not the 
electrical energy developed ; and it does not appear whether the 
larger yield of light was due to a more powerful electrical 
current, or to the position of the carbons, and the form of the 
incandescent end-t, being more favourable to the emission of 
light with the continuous current. Probably the De M^ritens 
machines, which produced a light of about looo candles per 
horse-power, are superior to those of the Alliance Company, 
which yield<^ only 540 candles, and are equal to the Gramme 
machines which yielded 800 candles per horse-power. Of all 
that relates to the economical production of powerful .arc lights, 
knowledge is advancing rapidly. The ample provision of steam 
power, and the excellent photometric gallery at the South Fore- 
land, will no doubt be used from lime to time for the trial of 
new types of electrical machines, of regulators, and of carbons. 
For the past experiment, and apart from the question of cost, 
the De M^ritens machines worked admirably, converting, ac- 
cording to the measurements of Prof. Adams, mecbanictu into 
electrical energy with a loss of only 1 6 per cent. The current 
supplied was more than sufficient for the largest carbons ; 
indeed, carbons exceeding i| inches in diameter were heated to 
redness through their entire length. 

In regard to the apparatus for exhibitin{j the gas system of 
Mr. Wigham and the oil lamps of the Trinity House, little can 
be added to the full and clear account of the Trinity House 
Committee. But as it has been slated, since the publication of 
the Trinity House Report, that Mr. Wighnm’s foreman was not 
left unfettered to make the best display which the apparatus in 
his charge would allow, I may here put on record what I saw 
and believe in the matter. I paid many visits to the gas light- 
house by day and by night, and was in frequent communication 
with the foreman, Mr. Higginbotham, from the beginning to the 
close of the experiments. The arrangement of each night^s 
programme rested with the Committee of the Trinity House, 
who so ordered matters that abundant opportunity was given for 
the observation and measurement of all the varieties of each 
illuminant. Among these were Mr. Wigham’s combinations of 
28 jets, 48 jets, 68 jets, 88 jets, and 108 jets, the ready con- ^ 
version of one of which into another is among the merits of his 
ingeniously constructed burner. When the effect of the smaller 
num^r of jets was to be observed, it is clear that the full power 
of the burner could not also l)c shown. Ibercfore, there were 
necessarily limes when Mr. Wigham’s foreman was not free to 
make the best display which the apparatus in his charge would 
allow. With this exception only, I believe that Mr. Wigham’s . 
foreman was perfectly free to do his beat and make any improve- 
ments Mr. Wigham or he could devise. I see from the suinmaiy 
in the Trinity House Report that the full power of Mr, Wigham’s 
burners was shown on 127 nights ; and it appears from the photo- 
metric record that it was measured 57 times. This ought to 
suffice for an accurate judgment of its merits. 

Comparing the gas and oil towers as they appeared to a visitor 
when in full operation, the gas ha<l one striking advantage, and 
one equally obvious disadvantage. The advantage was that it , 
needed no care. When the lenses had not to be revolved by . 
hand, nor the number of jets changed, one attendant in the 
tower was sufficient, and he had little or nothing to do. In the ^ 
oil tower, on the other hand, I have seen a keeper on every one!^^. 
of the three stages, each man watching and from iime to time j 
adjusting his lamp. The disadvantage encountered in the 
tower was the excessive heat from the large gas-burners, wbi^ 
by causing unequal expansion of the glass lenses and their metal \ 
framing, and of the outer and inner surfaces of the lenses them^ . j 
selves, caused cracks to appear, which in the continuous belt pf: 
thick glass gradually spread from side to side. But though tw ; 
burning of gas yields for the same li/ht more heat than tw 
burning of oil, there is no reason to think that with R 
consumption of gas, the cubic feet an hour of the oo 
instead of the 300 of the 108 jets, such a disaster would 
When the gas flame is surrounded by a chimney, as in Str 
Douglass’s and Mr. Sngg^s multiple Argands, the heaUng of the 
lenses is greatly diminiftbed. . , , , . ^ 

When the lights were first exhibited, the beha^our of the oU 
lamps in C tower was a matter of much Intw^. U^tng 
Mr, Wigham had succeeded in quadrupling the power ofa large 
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mrner behind a lew more than a yard aquare, by placing over 
t three other simihtf bttmers end lenses. But it seemed a 
iiwardous exp^mentto imitate this plan by placing three lamps 
fed with mineral oil one over the other. However, the skilful 
ttTfmgements of Sir James Douglass were completely successful 
The mree superposed oil lamps burnt as safely and well as if 
laeh bad had the lantern to itself. 

II. — Arrangements for Observation 

A short account of these arrangements have been given in my 
Previous report, and a complete account is to be found in the 
eport of the Trinity House Committee. 

The plans for raaking^observations on shore at small distances 
lad been well laid. The home at St. Margaret's, stationed 
>etween the two observing huts, with telephone to all points ; 
he measured distances ; the huts themselves, welcome refuges on 
i cold night, and most convenient for photometry with their 
lelpfttl occupants ; all bore witness to the wise forethought which 
tad been bestowed upon the details of the inquiry. 

For obtaining records of the relative brightness of the different 
igbts from thelmpressions of those who saw them, probably no 
letter plan could have been devised than that of distributing 
orms to be filled in with a numerical estimate of the ratio which 
wo of the lights bore to the third. And the enlisting a multitude 
if observers, by the wide distribution of these forms, secured 
he two advantages, of an average drawn from a very large 
lumber of observations, and of an obviously impartial judgment. 
The observations made at sea from the 'frinity House yacht 
<irgni, w'hich was in constant attendance, were of great im- 
xirtance ; and 1 may add that, for the landsmen whose main 
msiness was photometry at small distances on shore, taking part 
n these observations was an essential help towards the full 
ippreciation of the problem before them. 

lll.-^P/totometry 

The chief assistance which I found myself able to render to 
he Committee was in devising and improving photometric 
ipparatus and methods. A full description of these is given in 
he Committee's Report, especially in Mr. Dixon's “ Record,” 
;)art ii., pp. 30-36. During my visits to the South Foreland, 
t was principally occupied with photometry, in the dark gallery 
3y day, and in one of the huts by night. Frequently Mr. Long- 
ord or Mr. Dixon worked with me, and the observations which 
t made are included in the general record. I believe that the 
itandard of light employed was constant and of a definite and 
'eproducible value, and that the methods of comparison were 
rustworthy and accurate. The excellent idea of Sir James 
Douglass, of using a large lens to concentrate the rays from the 
ighmouses upon the photometric disk, made possible the 
neasurement in the more distant hut of lights whose intensity 
van too feeble to be accurately estimated without such aid. 
Vfr. Dixon's polariscope photometer and the ingenious obscura- 
ihn photometer of Captain Nisbet, are instruments well adapted 
or the direct comparison of distant lights or lights enfeebled by 
; Ae former can only be used for lights which are near 
iogether. Two movable photometer-bars, designed by Sir 
[ames Douglass, and suitable for use with any form of disk and 
Iny standard, were in constant employment throughout the 
rial. These were placed in the photometric galleiy and in hut 
[I. The observations in hut I. were redact by means of a 
kirtable bar devised and made by Mr. Dixon. 

A glance at the 16 columns of the closely-printed photometric 
tcord,— each number being, as a rule, the average of many 
ibservatlons, — will give to those who know the effort of atten- 
ton which accurate photometry requires a conception of the 
liligence with which this branch of the inquiry was pursued. I 
lave spent many hours in one or other of the huts with Mr, 
Dixon or Mr, Longford, and I wish to express my conviction that 
he results which they obtained and which are printed in the 
fruiity House Report, are as complete and trustworthy as 
ealous, patient, and skilful work could make them. 

IV, ^Comparison of Lights 

( Although an observer's opinion on the relative brightness of 
wo or more lights, like an opinion on the force of the wind, is 
letter expressed by means of numbers than by dweriptive terms, 
numbers must not be regarded os expressing the relative 
ntensity of the lights so compared. Perhaps on any future 
icoudott it would iS better to call the brightest light 10 rather 
ban 100^ since the use of the larger number suggests that an 


inferiority just sufficient to be noted with confidence is to be 
expressed by a difference of a or 3 per cent., whereas it probably 
amounts to at least 10 per cent., and 9/10 or 8/10 would be 
nearer the ratio of the two lights than 98/100 or 95/100. No 
doubt by practice in comparing lights whose relative intensity is 
known, a fair power of judging may be acquired ; but without 
such training the natural tendency is to under-estimate differ- 
ences. For example, the average of 294 estimates by eye of the 
relative power of “ triform oil '^and ** quadriform gas,” ass^ns 
to the gas a superiority of 6 per cent., whereas the actual 
superiority as shown by measurement is 23 per cent. According 
to the same series of estimates the electric light has a superiority 
over “quadriform gas” of 59 per cent., the actual superiority 
being more than 400 per cent. 

Equally remarkable evidence of the tendency to overlook 
differences of intensity when the estimate is made directly by eye, 
is found on comparing the values assigned to “multiform” 
lights. The figures relating to the 108-jet gas-burners, and 
representing the relative value of the single, biform, triform, 
and quadriform lights, each by comparison with the electric 
light, are 56, 61, 59, and 63. If these numbers represented the 
intensity of the light falling upon the eye from the whole surface 
of the illuminated lenses, they should stand in the ratio of 1, 2, 

3, and 4. The explanation at once suggests itself that while the 
photometer measures the total light received from a large 
illuminated surface, the eye judges of the brightness of the 
surface or the light received from equal areas. To ai^ observer 
looking down a street on a clear night, the more dijttant gas- 
lights seem as bright as those which are nearer, though smaller 
in size ; if asked to estimate the lights he would probably assign 
the same figure to all. And the visual angle subtended by tne 
fiame of a street-lamp at 100 yards is about the same as that sub- 
tended by 18 feet of lenses at a distance of 4 miles. The 
singular fact that as estimated by eye, on a separate comparison 
with the electric light, “multiform” have no superiority to single 
lights, may to a small extent admit of the explanation which 
applies to the familiar case which has been given. In this case 
the observer distinguishes between size and brightness, and sets 
himself to judge of the latter only ; or it may be that the intensity 
of the sensation of light depends upon the brightness and not the 
size of the spot of light formed upon the retina. But the South 
Foreland observations were not made chiefly at distances of only 
2 or 3 miles ; nor were the observers likely to disregard the 
apparent magnitude of a light in estimating its value. At dis- 
tances of from 12 to 14 miles, at which the hugest lights have no 
appreciable magnitude, the average values assigned to the biform, 
triform, and quadriform lights are 75, 66, and 60. 

I fear the true explanation is that the results have suffered 
from the electric light having been adopted as the term of com- 
parison. To a small extent its fluctuations and difference of 
colour, and to a much greater extent its incomparable power, 
have made the estimates entirely uncertain ; and thus it is vain 
to institute cross comparisons between the different lights which 
were not seen together, but only estimated by reference to the 
electric light as a standard. This conclusion, however, does not 
affect the value of the comparisons, chiefly aimed at, between the 
gas and oil lights, which were seen together, nor the significance 
of the direct comparison of the flame lights with the electric 
light at all distances and in all weathers. Indeed, the adoption 
of the electric light as the standard with which all others were to 
be comp^ed, has served to establish on the basis of thousands of 
observations the important fact that, os far as the eye can judge, 
the electric light appears to excel the light of gas or oil lamps 
almost as mu^ at greater as at smaller distances, and in hazy 
weather as in clear. The mean ratio of the electric light to all 
the gas and oil lights exhibited, taken from the whole number of 
recorded observations, is, at distances of from 1 to 8 miles 
1000/626, at distances of from 8 to 15 miles rooo/613. In dear 
weather the mean ratio is I000/591 ; in weather not clear It is ’ 
1000/608. 

The photometric record presents many points of interest. 

In the measurement of naked flames tne loi^ gaUery, which 
has wisely been made a permanent structure at the $oa& Fofe- 
land, afforded uaexampled facilities. The el^tric arc was 
measured at a distance sufficiendy great for its int^^ty to be 
similar to that of the other lights which were me^rea. The ^ 
values assigned to it, from 10,000 to 15,000 caAdues, are not so 
high as some which have been obtained ; but this is peihaps due 
to the fact that extreme values were rejected, and care was taken 
to obtain an average result* 
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In OM respect the observadons arc incomplete, and need to 
be supplemented at some future time. Within the lighthouse the 
source of light is surrounded by an apparatus which gathera 
together th^ight sent forth in all directions, excepting a smiUl 
angle above and below. Thus, the intensity of the light sent m 
a sloping direction upwards and downwards is of as great im- 
portance as that of the light sent forth in the horizontal plane. 
But only the latter has hitherto been measured in the photo- 
metric gallery. According to M. Allard the electric arc pro- 
duct by an alternate current sends out horizontally an amount 
of light which is n per cent, greater than the average amount 
sent in all directions. With a continuous cmrwt the strongest 
light is thrown on the side opposite to the positive carbon ; but 
it happens that with an arc light of this description horizont^ 
measurement gives the average value. Probably Mr. Wigham*s 
wide cluster of gas jets sends forth less light horizontally, owing 
to the imperfect transparency of one 6ame to the light of another, 
than it sends in an upward direction ; and the same may he the 
case with the concentric gas-burners and oil lamps. Mirrors 
might hereafter be arranged within the photometric gallery, which 
would serve for making these measurements. 

To determine accurately at a distance the power of the various 
lights exhibited was an essential preliminary to odculating the 
range of any of the lights in hazy weather. And although this 
power is approximately calculable, the pow er and dimensions 
of each flame, and the structure of each lens being known, it was 
of great interest to make actual measurements of the inten.sity. of 
the light at two different points, and in different states of the 
atmosphere. I am not aware that such measurements had ever 
before been attempted. Owing to the novelty of the photo- 
metric problem, and to some extent of the metliods employed, it 
was highly important to have some means of testing how far the 
results were trustworthy. Such means were furnished by the 
multiform system of Mr. Wigham. At any distance, and in any 
state of the atmosphere, the illumination produced by a com- 
bination of two or more similar lamps and lenses i.s so many times 
as great as the iHumination produced by a single lamp and lens 
of rile same kind. Thus, among the lights to be measured were 
several whose relative power was known beforehand. If twtings 
of single and multiform lights, made in succession while the 
degree of clearness of the air was unchanged, gave values vary- 
ing approximately as the number of lights, an ^ equal ^ degree 

of exactness may be ascribed to the testings o' 


ofcxiwrtness may he ascribed to the testings of oilier lights and , 

... , . « i 

On July 12, the weather being ‘'clear, calm, overexst, the , 
licht from the single, biform, triform, and quadriform lO^jet , 
burners, showing Srough Mew Island lenses, was measured at | 
Imt I. The results in thousands of candies were 50, 9a, loa, 
and 214. Three testings intervened between the second and j 
third, and probably the air had become a little dearer, but the j 
numbers are not Car from the ratio c, 2, 3, 4. Three days later 
tbe same single, triform, and quadnform combinations were 
tested one after the other, also at hut I. The values found 
areas, 145, and 186. Similar testings were made on July 23, 
on abWr night, of all four combmations; 
found to lie 58, 112, 171, and 220 thousands of 
bable values in tbe ratio of i, 2 , 3, 4 » are 56, U2, and 
«4. On the same night the value found for a single six-wick , 
oil^p behind an Eddystone lens was 56,^ canefies, and for , 
three such lamps behind three such lenses 168,000 candles. On ^ 
November l, ih thick haze, the value found at the ^ i 

for “1 Gas, 108, M.,” was 25,500 candles, and for * IV. Gas, ; 
108, M.,” 102,000. The results obtained at hut II,, wun a j 
wholly different photometer, are confirmed in the same manner. 
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dear osght, the values found for the same two lights were 63 

^In^fwking over the tables of the photometric record, and 
comparing the figures standing against combinations of equal 
numbers of oil lamps behind Eddystone lenses, and of the 
gas-burners behind Mew Island lenses, in all weathers m which 
3ie lights were measurable, the eye is struck bf the wmilari^ of 
the numbers. The rival systems are nearly equal ; there is little 
to choose between them. Still less difference, as bwn 
pointed ou^ was dwcernible on looking, as we did night after 
night, at the lights themselves. Other considerations than thjt 
of dsibaity in euher clear or hazy whether, must decide whichs 


if either, of the two systems is to be getierally light- 

ing our coasts. By multiplying burners «md lenee^ aild • 
enlarging riie size of the lenses, more powerful lij|hts ttill 
may be produced, if it is thought desirable, with dlher^ 
illuminant. 

But the most prominent fact on the face of the photomdn^. 
record is the immense superiority of the electric light. The 
conclusion forces itself upon the reader of these tables t^t if 
greater power is needed, it is to be found, not by magnifying 
lenses or multiplying combmations of gas or oU bureers, but by 
substituting the light of the electric arc. 

The Trinity House Committee report that the electric light in 
clear weather is certainly not popular with swlors, chiefly on 
account of its dazzling effect at short ranges. But at ranees 
exceeding two or three miles, “hyper-radiant,'* or even muTit- 
form lenses, are not visibly larger than such a lens as is suitable 
to the electric arc; and at such ranges the “dazing effect 
simply that due to the power of the light. If a double quadn- 
form were as powerful it would dazzle as much. Also the use of 
a powerful electric arc in clear weather may be avoided. It 
would not be difliciilt to arrange for the use of a small electric 
arc during clear weather, and the quick substitution of a power- 
ful arc light when the weather became hazy. I would venture 
to suggest that the singular circumstance which led or coDtnbutea 
to the removal of the electric light at Dungenesi, that a vessel 
went ashore near the lighthouse, may have been due, not to the 
dazzling effect of the light, but rather to the diminution of bright- 
ness as the approaching vessel passed within and beneath the 
range of the light. With the condensed and sharply-dcfinetl 
beam of the electric light, it may perhaps be desirable to dev(rte 
some part of the optical apparatus to spreading a jKirtion of the 
light over the space intervening between the coast and the point, 
a mile or two away, at which the principal beam first strikes the 
sea. If this is done, the light at short ranges might be made 
sufficient, but not too dazzling ; and for longer ranges there seems 
to be no reason why the powerful beam produced by the electric 
arc behind one of the Mew Island lenses should not be em- 
ployed. This beam bad a divergence of about x®. Even from 
the high level of the South Foreland lights, if the axis of such a 
l>eam were so inclined that only about i of the light pa^ed 
' over the horizon, the full light would extend to within about 
three miles of the shore. Since the apparent brightness ot 
every light must vary with the state of the atmosphere, as w^l 
as with the distance of the light, and as the angle subtenaeo, 
even by a multiform light, at a few miles distance is very small, 
it cannot be possible by the appearance of a light without other 
data to judge of its distance. The electric li^t is not singular 
in this respect. 

(To be continued,^ 


THE LUMBAR CURVE IN MAN AND APES 

WTE are indebted to Prof. Cunningham, of Trinity College, 
Dublin, for a well-illustrated and exhaustive memoir on 
the subject of the lumbar curve in man and apes. This memoir 
has been printed by the Royal Irish Academy as one of the 
Cunningham Memoirs, and is iUustrated by thirteen plates, 
several of which are large folding ones, and two of which are 
large coloured drawings of the two surfaces of a mesial secUon 
of a male chimpanzee; these are life-size, and are Ae 
accurate representations of the topographical anatomy of this 
anthropomorphic ape we have seen. 

The structWl differences between man and the antbropm 
apes are no doubt in a great measure due to the ^ 

man of an erect attitude, and to hb having from an early ^od 
of hb Ufe dispensed with the use of hb antenor eatren atw e » 
organs of locomotion. The vertebral col^ of man ml^lit w 
e^cd to exhibit in a marked degree 
it ‘from other animab, ^ th« mote w ^ 
forwards hi ibc region of the loins has^n -g 

not only as a miXd «!«««**« “b b 

peculiw to humanity} oUwr ^mto 
p, and consider 
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^irtain conditions, even »cwne quadroped* show ckw traces of 
it In the course of kis investigations, Pi^. Cunningham has 
brought many new and interesting facts and phenomena to light. 
Thus in man and the chhnpaasee the quality of this lumbar 
curve it idenUcal ; the only differences are its extent and its 
iieveloptne«tw And then among the members of the human race 
Lhia cm^e docs not appear to be equally prominent ; upon some 
^as tiie Australian, the Negro, and the Andaman Islander 
—the curve is by no means so well marked as it is in the Euro- 
pean. Not that the absolute degree of curvature is less in these 
races, but whereas in the European the bodies of the vertebrx 
are more or leas moulded in adaptation to the curve, in the lower 
races there is to be found no trace of this. With this subject 
the first part of tliis memoir is taken up, and the adaptation of 
the vertebral bodies with reference to the lumbar curve is con- 
sidered in a first section. The method of making the measurements, 
and the results derived from them, are given, and special points 
in connection with the European and several of the lower races 
(Australian, Tasmanian, Andaman, Negro, and Bushman) are 
given. Then follow details of the indices of the lumbar ver- 
tebra in the four man -like apes, as well as in nine of the lower 
apes. The statement that this curve is more marked in the 
female than in the male is strongly supported by the evidence 
adduced in this memoir, and it would seem that the vertebral 
tiodies of the female are moulded more in adaptation to the 
curve than those of the male. 

The second section of this part of the memoir treats of the 
entire lumbar curve as found in man and the apes. The diffi- 
culties in the way of securing accurate curvatures of the living 
spine seem to be insuperable. Parow, who worked hard on this 
subject, has signally miled ; hence the standard of comparison 
must be sought for in the dead, and the details of how this has 
been done are given at some length. Racial differences are 
next discussed, and the development of the spinal curve^ is 
treated at great length, with some excellent illustrations. The 
condition of the lumbar column in the anthropoid apes is next 
considered. It was, as we have seen, thought that the lumbar 
curvature did not exist save in man. Gooclsir is positive about 
it. Sir W. Turner at one time was equally so. Sir Richard 
Owen denies its presence in the gorilla and orang-utan. 
Huxley was among the first to assert its existence. Broca and 
Topinard followed. As to the facts to be seen by frozen sec- 
tions, Cunningham has not succeeded in getting fresh material 
^for the gorilla ; but in the case of the chimpanzee the cur\’e 
differs but little from that in man. In the orang it is feeble, 
resembling that in man in some respects, and in others differing 
from that In the chimpanzee. In a gibbon (/fjMaUs a^iiis) it 
stands intermediate between the chimpanzee and orang. In 
some of the monkeys it is also to be found, and even in some 
quadrupeds. 

In a second part of his memoir, Prof, Cunningham, taking 
advantage of the same anatomical method which enabled him to 
make such interesting discoveries as to the extent of the curves 
of the vertebral column, viz. by sections through recently 
frozen bodies, has been able to advance our knowledge of 
the topographical anatomy of the orang, chimpanzee, and 
gibbon, very considerably. Certain relations of distinct morpho- 
logical importance cannot by any other method be with accuracy 
ascertained. The question of how far the cerebrum in the 
anthropoid apes projects backwards in relation to the upper 
surface of the cerebellum, was at one time a burning question, 
and, althou^ fairly set at rest, cannot be said to have l>een un- 
tnurtakably demonstrated until now ; when the whole of the parts 
were fVozen in their places, sections were made, and we nave 
the results in this memoir amply emroborating previous ind^- 
tions. Sections of the brain in situ in the adult male and 
newly-bom child, in the male and female chimpanzee, female 
orang, and gibbon, are all figured. Other points in the 
anatomy of the brain, as the condition of the corpus callosum, 
and of the hippocampus minor are also alluded to, and a few 
further details as to other visceral anatomy are given. 

The memoir forms a quarto volume of some 150 pages, the 
tepogiaphy of which is extremely creditable. The woc^uf 
iflustrattons and plates are excellent, and the publication of this 
treatise as a Cunningham Memoir marks the appreciation of its 
value by the Council of the Royal Irish Academy, as the 
teries of Ha publication-^ltnown as the Cunningham Memoirs, 
Mcaitse the expenses thereof are defrayed out 0? the funds Wt 
W a Mr, Cunningham-^is reserved only far works which the 
poitncU believe contribute some new facts to scieace. 


SCIENTIFIC SERIALS 

Bulletin de fAeadimU Rnyale de Belgime^ August, — Note on 
the eruptive rocks of the islands of Marion, Prince Edward, 
Macdonald, and Heard, by A. F. Renard. These insular 
groups, which stand on the great submarine plateau in the 
southern regious of the Indian Ocean, are shown to be entirely 
volcanic, in no way connected cither with the Madagascar group 
or with the lands of the South Polar seas, Marion and Prince 
Edward, which were visited and partly explored by Mr. 
Buchanan, of the Challenger Expedition, consist of old plutonic 
formations, such as feldspar basalts and much more recent black 
and other lavas. Heard, discovered in 1853 by the American 
captain Heard and also visited by the Challenger, is largely 
covered with a black volcanic sand formed of grains of mag- 
netite and augite. Elsewhere occur more recent lava forma- 
tions, which show no trace of the erosive action exercised by the 
sands on the older rocks. All the specimens collected here 
belong mainly to the group of feldspar basalts. — On the presence 
in Belgium of Bothriocephalus latus, Bremser, by Edouard van 
Beneden. A few recent instances are recorded of the presence 
in Belgium of this human parasite, which is common enough in 
Holland. — Experimental researches on the influence of mag- 
netism on the phenomenon of polarisation in dielectrics, by 
Edmond van Aubel. In this second communication the author 
gives the result of fresh experiments, showing how, by means of 
a specially-constructed electro-magnet, the electric field which 
interfered with previous researches may be completely eliminated, 
while preserving an intense magnetic field. The electro -magnet 
here described may also be used in ordinary physical experi- 
ments, wherever it is necessary to ascertain wnether the phe- 
nomena observed with the Ruhmkorff and other electro-magnets 
are due to magnetism and not to the electric field or to the heat 
of the current traversing the bobbins. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, November 2. — M. Jurien de la 
Graviere, President, in the chair. — Fresh communication on 
rabies, by M. Louis Pasteur. (For summary of this report, see 
p. 30). — Note on the unequal flow of gases, by M. Haton de 
la Goupilli^re. Having, in previous papers, given a complete 
analytical solution of the various problems connected witli this 
subject, the author here determines the true character of his 
formulas in their relation to experimental applications. — Re- 
marks on M. Fontaine’s report concerning his experiments on 
the transport of power by electricity, by M. Marcel Deprez. It 
is pointed out that M. Fontaine’s method, whidi replaces the 
generator and receiver by a series of machines coupl e d together 
in sufficient number to produce the desired effect, s o far from 
being based on any new principle, is the same as that proposed by 
all electricians who have sought to obtain high tensions without 
having recourse to the construction of the special machines first 
suggested by the author. The means employed by M. Fontaine 
to control simultaneously the four series of generators is tdso 
stated greatly to resemble that described in a patent taken out 
on April 28, 1885, by M. Deprez. — Experimental researches 
connected with the cerebral functions, by M. Brown-S^quard. 
These researches have been undertaken m order to show how 
varied and numerous are the purely dynamic effects proceeding 
from influences exercised on the encephalon by the sensitive 
nerves, and on the motor nerves by the nervous centres. Ex- 
periments carried on for seven or eight years lead to the g^eral 
conclusion that all the motor nerves, and nearly all the excitable 
parts of the nervous centres, may have their excitability greatly 
modified, even under the influence of remote and slmht irrita- 
tions of the greater part of the nervous system. — On the atomic 
we^ht of the oxide of gadolinium, by M. A. E. Nordenskjold. 
This compound is not a simple oxide, but consists of the tnree 
closely-related oxides of yttrium, erbium, and ytterbium, all 
with vei^ different atomic w^hts* Nevertheless, even when 
derived from quite different minerals occurring in localities far 
removed from each other, it is here shown to possess a constant 
atomic we^ht. On the other hand, this substance is not a 
true chemical combination, but an i8omoi|fiiou$ mixture, 
thus present!]^ a new phcuomei^n in chemi^ and min- 
eralo^. It is the only known instance of tfam isos^oi^* 
xm sttbstonoes of the doss which must stiE Ibe r^ardied as 
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elements that are ibund in Nature not only alwm together* 
but always together in like proportions. — On a new 
function of the otocjrsts in the invertebrates, by M. Yves 
Delage. A long series of researches recently conducted at the 
laboratofy of Roscoff leads to the conclusions that these organs, 
occurring chiefly in the higher crustaceans and mollusks, serve 
not only as organs of hearing, hat also* and perhaps mainly, as 
organs of locomotion, thus corresponding to the labyrinth of 
higher animals. — On Gyrnfuniimum poIypH^fnus^ P., by M. 
Pouchet Although hitherto regard^ as a member of the 
vegetable kingdom, this organism presents the remarkable 
peculiarity of possessing an organ of vision of a somewhat com- 
plicated type. It is a headless Peridtnian, occurring on the 
French cc^t, and, like all Peridinians, feeds on vegetables by 
cndosmotic absorption. The eye, which always occupies a 
uniform position, is formed of two parts — a true crystalline and 
a true choroid— and its real character cannot be mistaken, resem- | 
bling, as it does, in the most striking manner, the eyes of certain 
worms and T urbellarise. — Saturation of selenious acid by the bases, 
and acidimetric aimlysis of this acid, by M. Ch. Blarea. — On the 
heat of neutralisation of the homologous or isomerous monobasic 
^tds, by MM. H. Gal and E. Werner. The heat of neutralisa- 
tion, already determined by Berthclot and Louguinine for formic, 
butyric, and some other fatty acids, is here determined, t<^ether 
writh the heat of dissolution for others, such as iso butyric, iso- 
propylacetic, trimethylacetic, caproic, &c. — Synthesis of penta- 
methylenetbamine, of tetramethylenediaraine, of piperidine, and 
sf pyrrolidine, by M. A. Ladenburg. — On two liew chloruretted 
derivatives of methylbenzoyl, by M. Henri Gautier. The pro- 
cess is explained by which the author has obtained a tri- 
chloruretted and a bichloruretted methylbenzoyl. — A new reac- 
tion of the chloride of aluminium : syntheses of the fatty series, 
by M. Alph. Combes. The chloride of aluminium, which has 
eflected so many syntheses in the aromatic series, is here for the 
first time systematically applied to the production of substances 
of the fatty series. — Hsematoscopy, a new method of analysing 
bl<^, ba^ on the employment of the spectroscope, by M, 
Henocqne. This method, already tested on 200 subjects, com- 
prises two classes of observations : ( i ) determination of the quantity 
of oxyhsem^lobin, or active colouring-matter of the blood, by 
means of instruments here figured, and named *^ha*mato- 
Bcopes*’ and “ haematospectroscopes ; (2) duration of the 
reduction of the oxy haemoglobin estimated by spectroscopic 
examination. — Fresh remarks on the stem of Poroxylon, a 
fossil Gymnosperm of the Carboniferous epoch, by MM. C. Eg. 
Bertrand and B. KenaulL By comparing together homologous 
sections of stems of the same order but of different periods, the 
tutbors have succeeded in determining the variations introduced 
t>y time into the noimal stem of this plant. — On a fundament^ 
condition of equilibrium for the living cells of plants, by M. Leo 
Errera. — Petrognmhlc study of a carboniferous diabsuie from the 
neighlxmihood 01 Dumbarton, by M. A. Lacroix. The rock 
here under consideration, a vertical greenish stratum traversing 
the old red sandstone, presents an opportunity of studying in a 
small space the various structural forms which a volcanic rock 
may assume under the influence of a progressive cooling process. 
—The dislocations of the globe during recent periods, their lines 
of fracture, and the conformation of the continents, by M. 
lourdy. — On the unity of forces in geol<^ (continued), by 
M. H. Hermite. It is argued that simple oscillations of sea- 
level, produced by meteorological causes, would suffice, with- 
out haying recourse to internal agencies, to explain the apparent 
osciilations of the land in relation to latitude, which are character- 
istic of the Quaternary epoch. — On the patholo^c physiology of 
tlm fupra-rcnal capsules, by M. Guido Tizzoni. — On the con- 
tractions determined by the currents of polarisation o^the living 
tissues, by MM. Onimus and Larat. The experiments here 
descrit^ place beyond doubt the existence and energy of the 
ciinents of polarisation in our tissues, thus exposin|i; the errors 
of the fundamenta) experiments carried out by Do Bois-Kaymond 
and most German pbysiologistB. — Note on a remarkable sub- 
stance collected at Luchon on Inly tbe fall of a 

thunderbolt* by M« Stanislas Meunier. 


Committee of the Academy for studying birds !pf , image* I 
W Prof. F. A. Smitt. — On new acquisitions to the 
Garden of the Belgian donation, by Prof. V. Wittroeb.-* 
the lichens of the luands of the west coast of Sweden, by i 
P. Hellborn.— Contributions to the anatomy of the Marcgm^ 
ceas, by Hr. H. O. Tuel, — Studies of the influence of wo 
and forests on the cbmate of Sweden, by Dr. Hambwg.— 
remains of Dr3ra6octop€tala, Lm, in c^careous tuff near V 
stena, by Prof. A. G. Kathorst. — On combinations of phci 
methyl-triazol, by Hr. J. A. Bladin. — On the orbit of the coi 
1877, VII., by tor. R. Larsen. — Demonstration of the pro 
sition that the complete integral of differential equations of 
nth order contains n arbitrary constants, by Dr, G. Enestrdir 
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THURSDAY, NOVEMBER i8, 1886 

■ "t' l , ' 

THE ZOOLOGICAL RESULTS OF THE 
CHALLENGERS* EXPEDITION 

Report on the Scientific Results of the Voyage o/HM,S. 
ChcUlenger** during the Years 1873-76 under the Com- 
mando/ Capt, G, S. Nares^R.N^i F,R,S,f and Capt, F, T. 
ThomsoHyRM, Prepared under the Superintendence of 
the late Sir C. Wyville Thomson, F.R.S., &c , and now 
of John Murray, one of the Naturalists of the Expe- ' 
dition. Zoology— Vols. XV. and XVI. (Published by 
Order of Her Majesty^s Government, 1886.) 

V OLUME XV. contains three Reports on the uni- 
valve Mollitsca collected. The first is a short 
Report, by Dr. Rudolph Berg, on the Marseniadae. This 
family has slowly gathered round the Helix perspicua of 
Linnseus and the Bulla latens of O. F. Muller. These 
species are found in all seas. The shell is either altogether 
envelop>ed in the mantle or is very partially exposed, 
always either calcareous or horny. Six genera are re- 
cognised, with 33 species, 1 1 of which are described and 
figured as new. 

The great bulk of the volume is taken up with the 
Report, by the Rev. R. Boog Watson, on the Scaphopoda 
and Gasteropoda. This laborious memoir occupies over 
7 50 pages, and is illustrated by an atlas of fifty plates. Some 
1300 species, new and old, were recognised among the 
mass collected, and there were some 400 indistinguishable 
forms. In a short appendix, the Marquis de Folin de- 
scribes and figures the Ciecidtc. The classification 
adopted, “for want of a better,” is that of the Messrs. 
Adams. The more important of the general conclusions 
based on the examination of the facts attending the 
habitat of all the distinguished forms are as follows : — 
(i) Depth is an important condition in connection with 
Molluscan life ; (2) but temperature is even a more im- 
portant condition than depth ; (3) great differences in 
either depth or temperature prove barriers to distribu- 
tion ; (4) where these do not exist, there would seem to 
be no hmit to universality of distribution ; (5) there are 
without doubt such universally distributed forms. The 
author secs no evidence in the oldest or most widely dis- 
tributed species of any essential, lasting, and progressive 
change. 

The last Report is on the Polyplacophora, by Prof. 
A. C Haddon. The number of Chitons collected was, 
cemsidering the frequency and wide distribution of the 
group, surprisingly small. Almost the only shore-collect- 
ing done during the cruise was on or near coral-reefs, 
and Chitons would seem to be rare in such places. The 
f really deep-sea forms belong to Leptochiton, of which 4 
species were found, and 2 are new. These species were 
taken at depths of from 60 to 2300 fathoms. Three 
plates accompany this Report : two are from drawings by 
the author, and the third, a coloured plate, gives the per- 
mits of the new species by T. H. Thomas. 

" ^ Vdlume XVI. contains the four following Reports ; — 
"(i*) On the Cephalopoda, by W. Evans Hoyle, M.A. Oxon., 

\ on the Editorihl Staff. In a preface to this 

• IUport> the author acknowledges the kindly and 

which he received in its execution 
> 890 


from Profi Steenstrup, of Copenhagen, whose knowledge 
of the Cephalopods is immense, and the collection under 
his charge is unrivalled. .ThU ^ Report is almost exclu- 
sively systematic in its scope, but we are promised a 
supplement with anatomical details. It commences with 
a provisional synopsis of recent Cephalopods, which will 
certainly be of immense value to all workers. While it 
is true that no systematic treatment of the class can for 
some time to come be other than provisional, yet the 
author seems to have taken the greatest pains that his shall 
be as natural as possible, and until we have a nearly complete 
knowledge of the life-history of all the forms, more will not 
be attainable. This list contains 388 species referred to 
68 genera. It would have been, we think, an improve- 
ment if all those collected during the Expedition had 
been in this list distinguished by some special mark, as 
well as having the recorded habitats for each given. 

Of the 72 species found, some 32 are described as new, 
and for these 4 new genera and i family had to be esta- 
blished. Out of the 388 species, somp 60 or 70 had been 
so badly described as not to be recognisable, but of some 
of these no doubt the types still remain. Of the new 
, species, none pertain to those great monster cuttles — 
source of many a battle. The exceedingly interesting 
genus Cirroteuthis is enriched with three species — one, 
C ma^na^ being the giant of the group, and measuring 
1155 millimetres in length. The type species of this 
genus (C. miilleri, Esch.) was the only one known until 
1883, when a second species was described by Fischer, and 
now (1885) five new species have been described by Hoyle 
and Verrill. The balance of the evidence seems to be in 
favour of all the species being deep-sea forms, though at 
present there are great difficulties in the way of settling 
the question. A new genus, Amphitretus, is established 
for a form in which the mantle is fused with the siphon 
in the median line, so that there are two openings into 
the branchial sac. This is a quite unique feature among 
Cephalopods. The species A . pelagicus was taken near 
the Kermadic Islands. It seems strange that but one 
specimen of Argonauta argo was found, Tor this and 
other species are not very rare. Of the genus OctopusJ 
20 species are enumerated, of which ii are described as 
new. The one specimen of Spirula peronii^ found living 
off Banda, is referred to, but Prof. Huxley is preparing a 
report on its anatomy. To the already large genus, 
Sepia, large additions were made, and it is interesting to 
note that all of the lo new species were found between 
Port Jackson (Australia) and Japan. The shell, or sepio- 
staire, was found to present differential characters in the 
species, and a series of new terms has been adopte d to 
describe its various parts. The suckers also seem to 
offer characters of specific importance, and so possibly will 
the hectocotyiised arms when suflficiently known. Two 
species of Steenstrup's genus Taonius arc recorded, one, 
T’. hyperboreus^ the common North Atlantic form, and Ae 
second the T (Procalistes) suhmi of Lankester. WiUemoes- 
Suhm had taken it for a Clionid Pteropod. Lankester 
described it as a new genus ; but the author regards it as 
but a species of Taonius, and with this Frol Steenstrup 
agrees, though he' thinks that the specimens found may 
appertain to two species. As in the case of the Argonaut 
so in that of the Paper Nautilus but a single specimen 
was founds and that off Mataku, Fiji Islands."'^ A most 
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important means of obtaining specimens seems to have 
been by the examination of the stomachs of birds, fish, 
and Cetacea. These creatures seem to be much more 
satisfactory collectors than the tow-net, in which, though 
it was so constantly in use, few Cephalopods were taken. 
Possibly the immense activity of the cuttlefish will account 
for this. An atlas of thirty-three plates accompanies this 
Report. 

(a) On the Stomatopoda, by W. K. Brooks, Johns 
Hopkins University. These Crustacea arc in their adult 
forms inhabitants of shallow water. The collection 
brought home w^as but small, and contained no startling 
novelties, so that at first the author was somewhat 
disappointed ; but this feeling turned to delight when he 
discovered that the material furnished some excellent 
opportunities for tracing out, and that with great com- 
pleteness, the phylogeny and ontogeny of this little order. 
This order includes about 6o adult species and a vast 
number of tropical lan'as. The Chai/en^er collection of 
adult forms consisted of only 15 species, 8 of these new, 
Mobile 2 others had been, to this, very inadequately 
described ; but the collection of pelagic lan^al S tomato- 
pods was peculiarly rich, and in Mr. Brooks’s hands it 
has yielded the material for tracing the history of several 
of the larval types, and also, more remarkable still, for 
establishing in every genus except one the connection 
between the adults and their larval types. The larval 
history' of these Stomatopods has been one of the most 
puzzling problems in morphology, and the very admir- 
able researches of Claus had been the only guide. Though 
often in error, Mr. Brooks confesses that without Claus’s 
memoir to guide him his own labours must have failed. 
Unlike most Malacostraca, the Stomatopods, instead of 
carrying their developing eggs about with them, deposit 
them in their deep and out-of the-way burrows under the 
water. They arc thus most difficult to procure, and so 
difficult to rear that probably not a single instance of a 
young Stomatopod being reared from the egg is known. 
The growth of the larvte is slow, and the larval life long, 
and, as they arc as independent and as much exposed to 
changes in their environment and to the struggle for 
existence as the adults, it has come to pass that they as 
larvae have undergone countless modifications which have 
no reference to the life of the adult, and are therefore un- 
represented in the adult organism, in which the larvae ^ 
differ inter se more than the adults do, thus reversing the 
general rule. The history of each larval ty'pe has thus to j 
be traced by the selection and comparison of those larvae j 
whkh belong to the series, and in doing this the author j 
was partly guided by general resemblances and partly by 
a series of comparative measurements. The differences } 
between the genera arc slight, and all can be grouped into 
a single family, Squillidje. In the description of Zy.wV?- 
sgui/Ia excavatfix vre have a very interesting account 
of its habits. The Report concludes with an elaborate 
account of the various larval forms and their adult con- 
nections. Sixteen plates accompany the Report 
{3) On the Reef Corals, by John J. Quckh, B.Sc. Lend. 
The author apologises for this Report of just 200 pages 
betng so short, as be was limited both as to time and 
space* A careful perusal of the memoir inclines us to 
the that no such apology is ne^d. Without 

hdnt i mottogtaph, the Repott forms a molt importatit 
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contribudon, to out knowledge, and this not only of the 
distril^tion of the reef corals, but also, in many instances^ 
of their structure. The term reef coral is undoubteiBy 
vague, but the forms described in this report belong 
almost entirely to the Reef Madrepores, descriptions of 
some few species of Millepores being added. The col* 
lection made contained representatives of 293 species 
referable to 69 genera, and many of the species were 
represented by series of specimens often presenting a 
considerable degree of variation. As a proof of how 
little known are the corals of the Pacific and Indo-Pacific 
Islands, it may be mentioned that 71 of the new species 
were found in these regions, while but 2 were from the 
Atlantic, No attempt has been made to describe the soft 
parts of the specimens. Special attention is directed to 
the fact that the descriptions of species apply to speci- 
mens in which the calycles are perfect ; in most museum 
specimens these are generally to be found greatly injured, 
and then it is often impossible to distinguish between 
closely-related forms. In the treatment of the distribution 
of these corals, lists are given of the species obtained at 
each locality, together with lists of the new species, and 
of old species recorded from the stations for the first 
time. While the classification adopted is on the main 
based on that of Milne- Edwards and Haime, a rather 
startling novelty in arrangement is the merging of the 
Madreporia Rugosa with the section of Madreporia 
Aporosa. The detailed reasons for this are given on 
pp. 40-43 ; and as a result the author considers that there 
is not a single characteristic of the old group Rugosa 
which will essentially separate forms usually included 
under it from the more typical Astraiids. Thus in many 
Astraeids the septa present are not multiples of six, while 
in some typical Cyathophyllidae the septa are simply 
radially arranged, without any indication whatever of a 
tetramcral type. Again, the presence of a fossula is 
scarcely even of generic value ; and as to the presence in 
the adult rugose coral of but two sizes of septa, this phe- 
nomenon is not always present in the species, and is to 
be met with in some typical Astraeids ; while as to the 
tabular, which arc no doubt very characteristic of the 
Rugosa as a group, still even these are present in some 
Astraeids, and absent in some Rugosa. In a striking new 
Madrepore, Moseleya latistellata^ the characters are to a 
marked degree intermediate. 

There is yet a great deal of work to be done ere the 
distributional areas of the reef corals is known. Probably , 
the coral fauna of no district, unless that of the Red Sea* 
has been fairly worked out. It was in the nature of 
things that the cruise of the Challenger could not, from the 
shortness of its sojourn at any one coral district, do much 
in this direction. Still some few facts of great interest | 
have been brought to light, one of the most remarkable 
being the occurrence of an undoubted reef-buildiiig 
species, Mankina areolata^ in Simon's Bay^ betsreeh < 
lat 34" and 35“ S., at a depth of from 10 to ao 
and at a temperature of 65" F., and this is ^ 
peculiar, as this coral is A well-kiMwm West Indian reef- 1 
building fonn. AnoAsr coral, CMettra waa 

also found at Siirato's Bay, thowi^ » We« 

Notes and deacriptioii* «f 

are giiwn in an One now ■ 
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living zooids of this rematkable group of Hydroids. Tt 
was M. nodosa^ occurring at Tahiti, that afforded Prof. 
Moseley the material for his brilliant confirmation of the 
observations of L. Agassiz. Twelve plates, the figures 
on which are beautifully executed by Mr. H. Gawan, 
accompany this Report. 

The concluding Report in this volume is by Prof. Sir 
William Turner, being on the Human Crania, &c., 
collected during the cruise. This forms Part 2, being on 
: the bones of the skeleton, and is an Essay on the Com- 
parative Osteology of those Races of Men whose bones 
are described in the Report, for it incorporates the study 
not only of the material collected during the cruise of the 
Challenger^ but that brought together by the authors* 
eminent predecessors in the Chair of Anatomy in the 
University of Edinburgh. 

Just a century ago Camper pointed out some of the 
differences existing between the pelvis of a Negro and a 
European, and since then a vast amount of information j 
on the subject has been accumulated, and so far as the | 
races described in this Report are concerned, it has been 
exhaustively treated by Sir W. Turner. He classifies the 
pelvis into three groups : dolichopellic, with a brim index 
above 95 ; rnesatipellic, with a brim index from 90 to 95 ; 
and platypellic, with index below 90. As to the race and 
age characters of the pelvis, the details, however inter- 
esting, are too technical to be abstracted. In reference 
to the question of how far the mode of life may act as 
modifying the transverse diameter of the pelvic brim, 
we may add that the expression to sit on one's 
hunkers,** would be readily understood in the North of 
Ireland, where it is an attitude strictly forbidden to young 
people. In the section treating of the spinal column, 
the subjects of peculiarities of individual vertebrae and the 
lumbar curve are investigated ; and in another section 
the scapula, inferior and superior extremities, are exa- 
mined. In a concluding section we have a general sum- 
mary, and an appendix to the first part of the memoir on 
the “ Human Crania,’* in which some additional details 
are given of some crania from Australia, the Sandwich 
Islands, New Guinea, and Fuegia. An index to both 
parts also accompanies this Report, w'hich is illustrated 
by three plates of the pelves of different races. 

The greater portion of the manuscript of these two 
large volumes was handed to the editor between July 
1885 and July 1886, and the editor is to be congratulated 
on the successful manner in which this immense amount 
of scientific matter has been seen through the press. 


ELEMENTAR Y D YNAMICS 
lessons in Elementary Dynamics, Arranged by H. G. 
Madan, M.A., Assistant Master in Eton College. 
Pp. 1 8a (Edinburgh : W. and R. Chambers, 1886.) 

I K this little book the author has provided teachers of 
elementary mechanics with a rich storehouse of ma- 
terials for experimental demonstrations, although the 
woi*k is not quite satisfactory in some other respects. 
His endeavour has been to explain some of the pro- 
perties tA matter, Newton’s laws of motion, and the 
; mbdem conceptions of energy and work, in such a manner 
involves -only the most elementary knowledge of 
^ Thus eymbolical reasoning and formulae 


are dispensed with, and nothing assumed beyond a 
knowledge of arithmetic and a little easy geometry. 
There is a successful attempt made to arouse a real 
interest in the subject by continual reference to pheno- 
mena of every-day life, and especially by illustrations 
drawn from the [sports and games of the pupils. 
In some cases detailed instructions are given for per- 
forming the experiments. These are valuable, and 
similar aid might with advantage be provided in many 
other instances. 

The author is of opinion that mechanics ought to have 
the first place in a boy’s scientific education. This posi- 
tion would be strengthened, if some series of simple ex- 
periments, to be performed by the pupils themselves, were 
provided, and regarded as essential. 

Some expressions, such as ** above,” ‘‘below,** “on 
the same level,” which are usually left undefined, have 
their exact scientific meaning pointed out. On the 
other hand, there is occasionally looseness and con- 
fusion in the use of technical terms. For example, in 
Section 103 we read : “ Momentum is the term used to 
express the force with which anything is moving.” In 
Section 1 59 we have the accurate statement that, by find- 
ing the momentum of a body, we learn what impulse has 
been applied to it : here the accepted expression for the 
time-integral of a force is used, but we do not notice any 
definition of the word “impulse” ; and the exposition of 
the second law’ of motion appears vague in consequence. 
Similarly, the force exerted in throwing a cricket-ball is 
spoken of in Section 1 56, where the time-integral of the 
force is in question. 

Section 302 is devoted to the “ exact valuation of the 
energy in a moving body,” and the usual expression — 
energy *= ^(mass X velocity-) — is obtained, but by a pro- 
cess which is at least startling. Witness these state- 
ments : — “ If the w’ork could be done in an instant ^ the 
energy would be exactly expressed by the product of the 
mass X velocity- ; ” and again, “ The whole amount of 
work which a moving body can do in the time during 
which its motion is being stopped will correspond to the 
average or mean amount of energy between that which it 
has at the beginning of the time and that which it has at 
the end of the time.” Undc^ quo veni f 

After the preceding, it is a small matter to refer to 
Section 31 1, where this statement occurs : “ The motion 
of the pendulum is an accelerated motion, and, as in al 
other uniformly accelerated motions, the spaces de- 
scribed are as the squares of the times.” Here, of course 
the reasoning is fallacious ; and, although the proof 
intended is sound, it involves the doctrine of limits, and 
wants development. It is surely better at this stage 
of the pupil’s progress to rely on the experiments in 
Section 312. 

There is an appendix on the metric system, and, in 
conclusion, a dozen pages of questions and exercises on 
the several chapters of the book. A. R. W. 


OUR BOOK SHELF 

Food^Grains of India, By A. H. Church, M.A. (Lon- 
don ; Chapman and Hall, 1886.) 

A WELL-WRITTEN, well illustrated, and well-tumed-out 
volume. Its thinness only enhances its elegance. Its 
illustrations, by Mr, G. W, Ruffles, are charming, clear, 
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without hardness, and life-like. The text is interesting, 
and the number of food-grains described in excess of 
what most of us were aware existed. Prof. Church com- 
mences his work by what must have been to him a fami- 
liar task— describing the chief constituents of food, 
splitting up the sugars into their groups, and pointing out 
the differences between true nutrients and food-adjuncts. 
Part 2 is devoted to dietaries and rations. With Part 3 
commences the peculiar merit and raison d" Hr e of the work. 
After some remarks upon cereals generally, the reader is 
introduced sert&ttm to no fewer than twenty-three 
cereals, the only member of the group conspicuous by its 
absence bcung rye — a grain which occupies a very im- 
portant place in Europe. The presumption is that it 
does not occur in India, but such a presumption surely 
presumes too much. Wheat is described as an annual 
grass of unknown origin, but we scarcely see why this 
nescience as to the origin of wheat should be especially 
set forth. Arc we to infer that barley, oats, maize, rice, 
the miilets, &c., are annual grasses of known origin If 
so, would that the Professor had devoted a few lines in 
each case to this particular point ! The origin of our food- 
grains is a deeply interesting subject, veiled, we are afraid, 
for the most part in mist, and only conjecturally outlined. 

The author disclaims any special originality, and 
duly credits the works of Dr. Forbes Watson, and Messrs. 
Duthieand Fuller, as well as other authors, as sources 
from which he has industriously gathered information. 
Messrs. Duthie and Fuller’s work, however, dealt but 
little with the chemistry or physiology of the plants they 
described, and they treated more exclusively of the culti- 
vation of the various crops. 

The interest of Prof. Church's book lies in the 
illustrations, which are super-excellent ; in the analyses, 
many of which were made in the author’s own labora- 
tory ; in fixing the nutrient-ratio and nutrient-value of 
so many foods ; and, lastly, in the comprehensive view 
given of Indian cereal and other crops. The Indian local 
names and Sanskrit equivalents are also interesting. 
These are taken by our author on trust, but all or many 
of them also occur in Mr. Duthie’s book, which would 
be a guarantee of their correctness. 

John Wriohtson 


{Nov. 18, 188^ 


I and Flanders. I do not take notice of Prussia and evei 
Russia, where tobacco is grown. I believe that th 
general climate in Southern England is more genial thai 
in the countries across the Channel, and I feel confiden 
that in the said southern counties of England and in Ins 
land tobacco could be advantageously grown. I recal 
my former statement that the plant is only on the grount 
from June to September ; cold winters, early frosts, an( 
November fogs have naught to do with the question. 
The author does not appear to take into account th 
comparative coolness of the summer months in Englanc 
which has always prevented the successf^ul growth c 
maize, vines, and probably tobacco also. This ver 
readable little book, with its unstudied side-lights upoi 
French rural life, and its pleasant style, may be recom 
mended without any hesitation to the reading public. 

John Wriohtson 

Afarion^s Practical Guide to Photography. (London 
Marion and Co., 1886.) 

Here we have a very good book, which contains af 
necessary information and useful hints for those who 
practising the art of photography. The whole process ij 
gone through in a very clear and easy way. Extra chapj 
ters are given on different parts of the subject, such ai 
photographic optics, re touching, portraiture, &c, Ot 
p. 95 a table of exposures is added, preceded by explana 
tions, taking into consideration all the variations of scene! 
and subjects which the amateur is likely to come across 
The manufacturers deserve great credit for publishing 
a book in which the best way of using their apparatus ii 
described ; a book published under such condition; 
ought to be truly practical, and one would think 
that the manufacturer of bad apparatus would not be too 
anxious to teach his customers how to find it out. 

Lecture Notes and Problems on Sounds Lights and Heai 
By Charles Bird, B.A., P'.G.S. (London : Relfe Bros. 
1886.) 

For students who are attending lectures on these sub 
jects this book will be very useful, as it contains the chie 
fundamental formulae, set out in a very clear manner, an< 
it is very compact, capable of l>eing put into one's pocke 
without inconvenience. 
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Tobacco a Farmed s Crop. By Philip Meadows Taylor. 

(London : Edward Stanford, 1886.) 

This is a small book of seventy pages. The first 
half is occupied by pleasant matter relating to the 
history of tobacco in Europe not strictly or seriously 
relevant to the title. The latter half redeems the 
whole from the stigma of being unpractical. An in- 
teresting account is given of the despotic regulations of 
the “R^gie dcs Tabacs,” a Government Department 
which grants licenses for growing, manufacturing, and 
selling tobacco throughout France, and whose powers 
extend to the nomination of the cultivators, the variety of 
tobacco to be grown, the number of plants per hectare, 
and even the number of leaves permitted per plant, so 
that the unfortunate cultivator may and must give a per- 
fectly accurate account of his yield down to a single leaf. 
The methods of cultivation followed in France are 
described plainly and apparently practically. The im- 
portant question as to whether tobacco can be grown 
profitably in England is answered unhesitatingly in the 
affirmative, and a sensible scheme is propounded for 
bringing its culture into harmony with the Excise. The 
colcmess exhibited by our Royal Agricultural Society 
towards the tobacco movement last April is strongly anim- 
adverted upon. As to our climate, Mr. Taylor writes 
as follows it is stated to be too cold, too damp, too 
uncertain in England to allow of the introduction ot the 
proposed culture. 1 cannot conceive or allow there 
can exist any sensible difierent^ between the climate of 
the BoiObmi counties of England and that of Picardy 


Bicycles and Tricycles for the Year 1886, By H. H 
Griffin, London Athletic Club. (London : L. Upcot 
Gill, 1886.) 

Now that cycling has become so general, and consc 
quently the cycle industry increased so largely, a bool 
on the subject will doubtless be most welcome. 
have here one which gives a good description, and ii 
many cases a woodcut, of every known make, with th 
exception, perhaps, of one or two very new pattern 
which have been introduced very recently. We neei 
not enter into the details from the scientific point of vievs 
as they have been previously described (Nature, vol 
xxxiii. p. 132). A description of different varieties c 
bells, lamps, &c., is also given. Great pains seem t 
have been taken by the author to bring the book up I 
date, and to give an accurate account ; each macnim 
as he tells us, having been examined by himself. 


LETTERS TO THE EDITOR 

\Thi Editor does not hold himself responsible /or opinions e: 
pressed by his correspondents. Neither can he undertake i 
return^ or to correspond loiik the writers of fleeted m^t 

scripts. No notice is taken of anonymous c^msmicaHoni 

[ The EdUor urgency fwuesis correspondents to kmp tknr Utta 
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sate any such exteiMl^ of the corona as was seen in tafm, 
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‘ deiare to add my testimony to Mr. Common^s opinion (Nature, I 
vol xwiv. p. 470), that the conditions of the sky must have 
been whc^y dUfeient ; fand where the visibility of the corona is 
in question, the atmospheric diffusion is all-important. 

we have a most trustworthy criterion of the amount of 
dUQfhaed sky light in the visibility of the moon’s limb outside the 
ittn on the coronal background. This appears not to have been 
observed atidl last August, and it may he useful to re^ll what it 
looked like under certain almost ideal conditions, which are not 
likely to recur. 

On July 29, 1878, I observed it in the remarkably clear air of 
Colorado, and at an altitude of over 14,000 feet, on Pike’s Peak, 
and have a vivid recollection of its appearance then. After 
totality, and while writing my notes, I heard a call from some 
bystander of Look at the moon !” and glancing up from the 
paper (with an eye which could not have been in a sensitive 
condition), saw the moon’s limb outside the sun, most con- 
spicuously defined b^ a band of pearly light, which faded out- 
ward, but whose visible width can be estimated from the fact 
that though I went on intermittently with my notes, and took 
no other precaution to shield the eye than keeping it in the 
shadow cast by my telescope stand, the limb continued in my 
view under these unfavourable circumstances for minutes 
and twelve seconds after totality was over. A similar duration 
was recorded by Gen. Mycr, the Chief Signal Officer of the 
United States, who observed near me ; and others at a lower 
altitude certified to having observed it over three minutes. 
Something is due to the increased sensitiveness of the eye after 
the darkness, but there is no doubt that, with even the slight rest 
of the retina which totality afforded, the j^henomenon was such 
a salient one as to force itself on the attention of those not 
reg^if^ it. 

This is for a very exceptionally pure sky, of course ; but if, as 
is stated, observers specially seeking it coalJ not even see the 
limb a little outside the sun (where the corona is brightest) la^t 
August, it seems clear that no conclusions as to its non-visibility 
under any ordinary means are to be drawn from negative 
evidence of such a kind. S. P. Langley 

Allegheny Observatory, Allegheny, Pennyslvania 

The Astronomical Theory of the Great Ice Age 

In your issue of Novemljer 4 (p. 7), my friend Mr. W. II. S. 
Monck asks one or two questions relative to the p.aper on The 
Astronomical Theory of tlie Great Icc Age” which you did me 
the honour to reprint. 

I take as a convenient unit the mean daily sun heat on one 
hemisphere. The amount of this unit is indicated by the fact 
that it continuously maintains the earth’s temperature some 300“ 
more or less above what it would be were the sun’s heat with- 
drawn. 

The calculations I gave showed that in the glacial winter the 
mean daily receipt of heat sunk to *68 of a unit, while in the 
brief glacial summer the mean daily receipt was l *38 unit. 

Considering the magnitude of the unit, it is obvious that 
fluctuations like this must correspond to vast climatic changes 
of the kind postulated in the Ipe a^e. Here it seems to me lies 
the great onginadng cause of the Ice age, and to dwell on the 
minor phenomena merely obscures the real point. 

If it be said that no great climatic change takes place because 
the total sun heat in the year remains the same, then I remark, 
as I did at the Royal Institution, that on this principle it would 
be the same thing to give a horse 15 lbs. pf oats a day for six 
months and 5 lbs. a day for the other six months as to give him 
10 lbs. of oats a day all the year round. Robert S. Ball 

The Observatory, co. Dublin, November 1 1 

P. S. — I take this <^portunity of correcting a mispri it in my 
paper as given in Nature (vol. xxxiv. p. 608). The maxi- 
mum number of days* difference between summer and winter is 
465 X eccentricity. 

Abnomality in Cats’ Paws 

Among the many interesting features suggested by the genea- 
logical table in last week's Nature (p. 40), showing the persist- 
ence of abnormality in the number of toes on a cat's paw, there is 
one the significance of which seems not to have occurred to> or 
to have beSa passed over by, Mr. Edward Poulton. The pecu- 
I refer to is the larger percentage of abnormality among 
the miale offspring than among the male. Taking Tabby 


V.” as a starting-point, and leaving out one aonormal kitten of 
which the sex was unnoted, as well as the families of which no 
particulars are given, the cotal number of descendants in the 
table is 36, of which 12 are males and 24 females. Of the 12 
males, 5 are normal and 7 abnormal, or 41^ and 58^ per cent, 
respectively ; and among the 24 females 7 are normal and 17 
abnormal, or 29! and 70^ per cent, respectively. Or, to put it 
in another way, among the i2*normal kittens 5 are males, 7 arc 
females, or 4ijj> and 58 J per cent, respectively, instead of 33^ 
and 66| per cent, as it should be ; and among the abnormals 
7 are males and 17 females, or aqi and yoS per cent, instead 
of 33 i and 

This would seem to indicate either (i) that there is a greater 
tendency among the male offspring than among the female to 
revert to the normal condition, or (2) that there is a tendency 
among the offspring to inherit rather the peculiarities of the 
parent of their own sex — the male parent in all cases in the 
table being assumed to be normal. If rather, probably the 
former, though the latter could easily be tested by a similar set 
of observations with cats, the male parent of which was abnor- 
mal, the mothers being in each case normal. 

J. Herbert Hodd 

Hatton Garden, London, E.C., November 15 


Abnormalities in the Vertebral Column of the Common 
Frog 

In prejiaring skeletons of the frog, my students came aero s 
the following abnormalities in the vertebral column, a record of 
which may be not without interest : — 

(1) In a large A!a/ra iemfoyaria^ the centrum of the eighth 
vertebra, instead of being biconcave (am phicoelous), is concavo- 
convex (procrclous), like that of the preceding vertebra. This 
abnormality I have observed before. 

(2) In a medium- sized Kana temporaria^ the eighth and ninth 

vertebra? are both abnormal. The ninth vertebra has well- 
developed only one transverse process (the right) for articulation 
with the ilium. The other (the left) is quite small and ill- 
shapen ; there is is no anterior zygapophysis on this side. The 
centrum is anteriorly convex on the right side and concave on 
the lefi side. Foncriorly, there is on the right side a convex 
articular surface for the urostyle ; hut on the left side the arti- 
cular surface is ill-developed and irregular. In the eighth ver- 
tebra, the left transverse process is abnormally large and strong, 
has a marked backward direction, and has taken on itself the 
sacral function on this side, articulating with the ilium. The 
right transverse process is nearly, hut not quite normal. There 
is a right, but no left, posterior zygapophysis. The anterior end 
of the centrum is normally concave ; but the posterior end is 
convex on the left side and concave on the right side. The 
urostyle and the ilia are slightly modified in accordance with the 
abnormalities of the vertebra?. C. Lloyd Morgan 

University College, Bristol 


Influence of Wind on Barometric Readings 

Allow me a few words of supplement to Prof. Abbe’s useful 
letter in Nature of November ir, p. 29. 

Sir H. James’s paper is perhap.s better known on this side of 
the Atlantic than Prof. Abbe thinks ; but there undoubtedly is 
too great a tendency to rush into print without previously reading 
up what has been done. The great bibliographical work which 
the Signal Office has in hand will do more to check this evil 
than anything which could be suggested, and hence its enormous 
importance. 

As regards the application of suction to anemometers, no 
reference is made to that of Bourdon,^ of which my friend Dr, 
Fines was recently kind enough to show me a very fine specimen 
at work at his observatory at Perpi^an. 

The Cowl Committee of the Sanitary Institute, far from being 
(as has been imagined) asleep or dead, has been very hard at 
work, and will in a few months report the result. 

1 sincerely hope that Lord Rayleigh will accede to Prof. 
Abbe’s suggestion, but in the Interim I append the report of 
Lord Rayleigh’s Southampton paper which appeared m the 
Meteorological Magazine for October 1882, p, 130 ; — 

** * On the Effect of Wind on the Draught of Chimne]^/ by 
Prof. Lord Rayleigh, F,R,S. 

* See also Laughton, *' Hi^itorical Sk^tohof Anemomtitiy,'* Qtiari* yoftrm* 
Met. Soc^ vol. viii. (t88«), p. 177, 
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** Tbe author said that the draught dlminUhed a« the direction 
of the wind was more and more downwards, but did not go 
backwards until the inclination amounted to about jo**. The 
maximum up-draught would occur, not, as was often sup- 
posed, with a direction of wind vertically upwards, but with one 
making an angle of about 30^ with the vertical, A chimney 
with a T. piece at the top never produced an unfavourable 
effect on the up draught, and only in one case failed to produce 
a favourable one. With a T piece to which was affixed vertical 
ends, every wind met with w'ould have a favourable effect, and 
no wind known would have an unfavourable effect. 

'** Prof. Oe Chaumont thought that vertical ends increase the 
resistance of the up-draught, and described a chimney with a 
lamp-shadedike top and conical cap, with which it was im- 
possible to get a down-draught.” G. J. Symons, 

62, Camden Square, N.W. Registrar Sanitary Institute 

Barnard’s Comet 

I WONDER that more has not been written about Barnard’s 
comet (/ |8S6). On the 9th, at lyh. som., in spite of the 
strong tw'ili^ht, it w^as plain with the naked eye as a star. I did 
not notice its exact brightness, but it was perhaps equal to 
fi Viigmis. With the telescope its head was about 8' diameter, 
and it had two faint tails at about position-angles 250® and 300*.' 
The former, which w.as the brighter at its origin, was J® long, 
and was straight ; the latter I believe was curved, and was 
long. T. W. Backhouse 

Sunderland, November ii 

Aurora 

Last evening (Noveml>er 2), between the hours of seven 
and eight o’clock, a bright anrora was visible in this vicinity. 
At intervals later in the evening, patches of cirrus clouds in the 
northern sky became luminous. The disturbance of the sus- 
pended m.ignet was at its height early in the evening, when the 
aurora was brightest. It is interesting to note the fact that this 
aurora was twenty -six days removed from that of October 7 and 
8, corresponding to the time of the revolution of the sun on his 
aifis. It Is noteworthy, also, that very near to the time of the 
appearance of each aurora there was a slight renewal of earth- 
quake activity in South Carolina and other localities. 

Lyons, New York, Novejiber 3 M. A. Vkeder 


Lung Sick ” 

Dr. Emil Holub, in writing to me a few months ago from 
Panda-ma*Tenka, Albert Country, 2 ^mbesi, mentions having 
treated his cattle in a similar manner to that referred to in 
Nature of the nth inst. (p. 29), He says 

“ Shortly after I started northward from the Vaal, a con- 
tagious disease broke out among my cattle ; there was any 
amount of sickness among the numerous trains (forty teams a 
day) going to the Diamond Field;*, but I could get nu clue to 
tne lameue s of the front legs of my bullocks for a long 
time. Having shot one, the d«sea e proved to be a con- 
tagious pleuro-pncumonia, similar to the Mung sick’ so 
prevalent in this neighbourhood, affecting hips and .shoulder- 
blades, causing lameness. The lungs were partly destroyed, 
but the animal had but little cough. I disinfected the whole 
herd, and vaccinated the healthy as well as the sick. The end 
of the tail was pierced with a narrow-bladed dagger, and a piece 
of ling full of virus inserted and then bandaged. The second 
vaccination effectually prevented the spreading of the disease for 
the whole journey, even in native locations similar to the 
Bechnaxias, in which wc were surrounded with * lung-sick ’ cattle 
dying »ear our encampment.’’ Philip J. Butler 

55, Beauvoir Road, London, N., November 13 


PAUL BERT 

pAUL BERT, tudio has died at his post as Governor of 
^ Tonquin, was bom at Aujterre in 1833, graduated 
l>octor of Medicine in 1863, and Doctor of Science in 
1866. Obtaining a professorship in the Faculty of 
Science at Bordeaux, M. Bert devoted himself especially 
to fdiysiology, and in 1869 he obtained the Chair of 
Ge^al Physiology in the Faculty of Science at PariA 


He continued here his expt^riments on the inBiienco . 
changes of barometric pessure on life, end pestnted 
sedes of papers on the subject to the Academy t*. 
Sciences/which avrarded him, in 1875, its gt'oat blrnmiall 
pri% of 20,000 francs. He entered political life in 1870, 
has all along been known as an advanced Radical. 
He, however, never lost his interest in science ; he didl 
much to promote education in France, and tookanactivel 
prt in the legislative movement which obtained forj 
M. Pasteur an annual pension of 12,000 francs as 
national recompense. M. Bert was elected President 
the Biological Society in 1878, in succession to Claii 
Bernard, whose most brilliant pupil he was, and mo 
recently was admitted to the Academy of Sciences. 
Gambetta’s Cabinet of 1881 he was Minister of Public 
Instruction, and a few months ago accepted the post 
Governor of Tonquin, where one of his most notable 
acts was the founding of a Tonquinese Academy. M, 
Bert’s papers on “ Barometric Pressure ” were published 
as a separate volume in 1877, and his lectures at the 
Museum of Natural History were in 18^ published undcr| 
the title of “Lemons sur la Physiologic Comparde de I 
Respiration.” He also issued, in 186970, “ Notes d’A.: 
tomic et de Physiologic Compardes.” For many years 
had charge of the scientific department of the RipuhliquA 
Franqaise . I 

At the sitting of the Academy of Sciences on Monday, thel 
President, M. Jurien de la Gravidre, expressed regret that! 
politics had diverted M. Paul Bert from physiologj’^ ; andl 
M. Vulpian remarked that his death, though glorious forlj 
the country, was a calamity for science, his numerous 
memoirs having placed him among the first physio- 
logists of the age. The Academy adjourned in sign of| 
mourning. 

THE RECENT WEATHER 

A T the close of a short period of somewhat unusual 
weather conditions, it may be worth while to call I 
attention to tiie more prominent features of those | 
conditions. ] 

Cyclonic systems, some of w'ide, some of small dimen- , 
sions, have been primarily developed over Western . 
Europe in unusually large numbers. Opportunities for 
studying those atmospheric conditions from which baro- 
metric depressions originate within the area of our Euro- 
pKsan stations are by no means very rare, but they arc 
nevertheless sufficiently scarce to merit careful scrutiny 
at the hands of every student of weather knowledge. So 
much is this the case that a meteorologist of eminence \ 
made, some years since, the statement that no one had i 
ever been present at the birth of a storm. 

Considering the disastrous nature of the floods, the ■ 
sloppiness of earth and sky, and the general misery in the ’ 
aspect of things, which characterise the event, few of us 
can wish to be very frequently spectators of it. But when 
it occurs, the conditions accompanying it should be care- 
fully attendgd to. These may perhaps be briefly sum- 
marised thus;— 

(1) Barometric depressions are primarily devdt^ed 
over a region where atmospheric gradients are slight, the 
exceptions to this rule being those systems (secondary or 
subsidiary, as they are termed) which first appear as 
loops or' bulges in the isobars of a large pre-existing 
cyclone. 

(2) They originate either in the rear of a depression 
which has already passed away or in the inter-space 
between two large anticyclones, and more especially 
when the anticyclones are so large that this inter-space 
constitutes what is called a trough” of relatively low 
pressure* 

(3) They are preceded and accompanied by an enor- 
mous condensation of vapour into cloud. 

(4) They do not, at the moment of their birth, appear 
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to afect the upper currents of the atmosphere, but, if 
growing large, soon aftdrwaurds do 'so, in such a manner 
that the hypothetical isobars at the level of the cirrus 
appear to be bent into a V-shaped hollow from the great 
polar depression to a point nearly above the centre of the 
ciroilar d^ression at the earth’s surface. 

Oi the depressions lately developed near the British 
Isles and over the south-west of France, the greater 
number originated in troughs ” of relatively low pres- 
sure, such as have been almve alluded to : and their 
movements may be said to have been unusually erratic. 
Yet they obeyed the ordinary rule of progression, in so 
travelling, as to have the highest general pressures on the 
right of their course. Thus, those depressions which 
originated near the east side of a “ trough ” lying north- 
north' west to south' south-east, tended to move to north- 
north-west, while those which originated on the other 
side of the “ trough travelled in the contrary direction. 
On the loth inst, Great Britain lay between two depres- 
sions travelling in parallel but opposite directions, these 
directions being transverse to the mean direction of 
movement prevalent at this season of the year. The same 
phenomenon was repeated on the I2th inst. It is now 
more than twenty years since I began constructing daily 
charts of the directions taken by European depressions, 
and during the whole of that period there has been no 
instance entirely comparable with these. 

We must wait for reports from a very extensive portion 
of the earth’s surface before a comprehensive study of 
these phenomena can be undertaken. Two questions, 
so correlated that they may require but a single answer, 
are of prime importance : — What causes the abnormal, 
but temporarily persistent, determination of aqueous 
vapour to certain portions of the globe ? What causes 
the abnormal, but temporarily persistent, occupation of 
certain portions of the globe by anticyclonic systems } 

W. Clement Ley 


TNE WORK OF THE UNITED STATES FISH 
COMMISSION^ 

A BRIEF memorandum of what the U.S. Fish Com- 
. mission hopes to accomplish in time, in connection 
with Its mission, is as follows : — 

(0 In the department of investigation and research 
there is yet to be carried out an exhaustive inquiry into the 
char^ter, abundance, geographical distribution, and eco- 
nomical qualities of the inhabitants of the waters, both 
fresh and salt. The subject is practically unlimited in 
extent, and, so far as the ocean is concerned, has scarcely 
been touched. With the powerful apparatus, however, at 
the command of the Commission it is expected that much 
progress will be made year by year, and that the publica- 
tion of the results and the distribution of duplicate speci- 
mens to colleges and academies in the United States will 
be carried out on a large scale, so as to meet a large and 
increasing demand from teachersf and students. 
iV * object, in connection with the sea fisheries 

apparatus of 

the introduction of new ones. 

The work of the Commission in bringing to the notice 
of ^inencan fi^ermen the importance of gill-nets with 
glass-lsall floats for the capture of codfish has ^ready revo- 
lutionised the winter cod-fishery industry in New England 
Looked upon almost with ridicule by the Gloucester fisher- 
men, wl\en first brought to their notice by the Commis- 
sion, these nets have come rapidly into use, until at the 
present time they represent the most important element 
m the winter fisheries, the number of fish taken being not 
only much greater than heretofore but the fish themselves 
of finer quality. 

^ Fisheries” 


The ability to maintain a successful fishery without the 
use of bait is of the utmost importance, in view of the 
fact that when the cod are most abundant bait is almost 
unprocurable. Other forms of apparatus of less import- 
ance have also been introduced, and a constant look-out is 
rnaintained, by correspondence and otherwise, in connec- 
tion with the improvement of fishing machinery, 

(3) Another important point for consideration is that of 
improvement in the pattern of fishing vessels. There is 
annually a terrible mortality in the fishing crews of New 
England, especially those belonging to the port of Glou- 
cester, to say nothing of the total loss and wreck of the 
fishing vessels and their contents. There has gradually 
developed in connection with the mackerel and cod fisheries 
of New England a pattern of vessel which, while admirable 
for speed and beauty of lines and of rig, is less safe under 
certain emergencies than the more substantial and deeper 
vessel used abroad, especially in England and Scotland. 

The subject of the best form of fishing vessel has been 
intrusted to Captain Collins, of the Commission, himself 
a most experienced fisherman, and, after a careful study 
of the boats of all nations, he has prepared a model which 
is believed to combine the excellences of both English 
and American vessels. 

An appropriation will be asked from Congress for means 
to construct an experimental vessel and test its qualities ; 
but until a successful experiment has been made it will be 
difficult to induce the fishermen to change their present 
form of construction. 

(4) The fourth object of the Commission is to deter- 
mine the extent and general char.icter of the old fishing 
localities and to discover new ones. There is no doubt 
whatever that there still remain many important areas, 
even in the best-known seas, where the codfish and the 
halibut will be found in their former abundance. There 
has never been any formal investigation on this subject,, 
and the banks that arc known have been brought to light 
purely by accident. It is believed that by a systematic 
research and a careful survey the area of known grounds 
can be greatly extended. 

There is very great reason to hope for successful results 
from this inquiry in the waters off the South Atlantic coast 
and in the Gulf of Mexico. These regions, the latter espe- 
cially, iiiay be considered as practically unknown, the few 
established localities for good fishing being in very small 
proportion to what must exist. It is here that the service 
of the fishing schooner referred to above, if means can be 
obtained to build it, will be brought into play, and it is- 
not too much to hope that an industry will be developed 
that will represent to the Southern and South-Western 
States the same source of income and occupation that 
the mackerel, cod, and halibut furnish to the fishermen of 
New England. 

(5) There is also much to be learned in the way of 
curing and packing fish for general and special markets. 
The American methods have grown up as a matter of 
routine, and are adapted to only one class of demand. 
There are, however, many modes of preparation which 
can be made use of to meet the wants of new markets • 
and thus we can enter more efficiently into competition 
with European nations for European trade, as well as for 
that of the West Indies and South America. 

A great advance has already been made towards this 
desired improvement since the Centennial Exhibition of 
1070, where many methods of curing and putung ud fish 
were shown m the foreign sections that were a&nost 
entirely unknown in America. Notable among these were 
the preparations of sardines and other species of herring 
m oil, as^ well as in spiced juices. Quite recently thw-. 
mdusliy has been well established in Maine, amoiLting. 
to a vaJ^ue of millions of dollars, and there are many other 
parts of the country where the same work can be done 
wth other kinds of fish. The whole subject is receiving 
the careful consideration of the Commission, and numer* 
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lacts bearmg^ upon it )iave been announced in its 
reports and bulletins. 

(6) The work of increasing the supply of valuable fishes 
and other aquatic forms in the waters of the United States, 
whether by artificial propagation or by transplantation, 

. although very successful, may be considered as yet in its 
infancy. 

It must be remembered that the agencies which have 
tended to diminish the abundance of the fish have been at 
work for many years and are increasing in an enormous 
ratio. This, taken in connection with the rapid multtpli> 
cation of the population of the United Slates, makes the 
work an extremely difficult one. If the general conditions 
remained the same as they were fifty years ago, it would 
be a very simple thing to restore the former equilibrium. 

At that time, it must be remembered, the methods of 
preservation and of wholesale transfer, by means of ice, 
were not known, w’hile the means of quick transportation 
very limited. Hence a small number of fish sup- 
plied fully the demand, with the exception, of course, of 
species that were salted down, like the cod, the mackerel, 
and the herring (including the shad). Now, however, the 
conditions are entirely changed The whole country par- 
ticipates in the benefits of a large capture of fish, and 
there is no danger of glutting the market, since any sur- 
plus can be immediately frozen and shipped to a distance, 
or held until the occurrence of a renewed demand. 

Another impediment to the rapid accomplishment of the 
desired result is the absence of concurrent protective 
legislation of a sufficiently stringent character to prevent 
unnecessary waste of the fish during the critical period of 
spawning, and the erection or maintenance of impediments 
to their movements in reaching the spawning-grounds. 
This is especially the case with the shad and the salmon, 
where the simple constniction of an impassable dam, or 
the erection of a factory discharging its poisonous waste 
into the water, may in a few years entirely exterminate a 
successful and valuable fishery. 

It is to be hoped that public opinion will be gradually 
led up to the necessity of action of the kind referred to, 
and that year by year a continued increase in the fisheries 
will be manifested Even if this does not occur as rapidly 
as some may hope, the experiments so far furnish the 
strongest arguments in favour of continuing the work for 
a reasonable time- A diminution that has been going on 
for fifty or more years is not to be overcome in ten, in view 
of the increasing obstacles already referred to. | 

Among the species an increase of which in their appro- 
priate places and seasons is to be hoped for, in addition 
to those now occupying the attention of fish-culturists, are 
the cod, the halibut, the common mackerel, the Spanish 
mackerel, the striped bass, or nx:kfish, See, 

One of the most important, and at the same time among 
the most promising, fish is the California trout, with which 
it is hoped to stock large areas of the country. Its 
special commendations are mentioned elsewhere in this 
Report 

Another fishery earnestly calling for assistance, and 
capable of receiving it, is that of the lobster, the decrease 
of which has been very marked. The experiments of the j 
Fi^ Commission suggest methods by which the number | 
can be greatly increased Something, too, may be done 
•with the common crab of the Atlantic coast and its I 
transfer to the Padfic. Some kinds might also be ad- 
vantageously brought to the eastern portion of the United 
States from the Pacific coast and from the European 
seas. 

A subject of as much importance as any other that now 
occupies the attention of the Fish Commission is an in* 
ciease in the supply of oysters. In no department of the 
American fisheries has there been so rapid and alarming 
a 4 iereasey and the boasted abundance of this mdlusk on 
tbe Atlantic coast, especial^ in Chesapeake Bay, is rapidly 
iM^Hcbaaged to a conditm of scarcity which threatens^ 
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practical extermination, as is almost the case in En||[^^Liid 
A fishing industty producing millions of dollars Is'menacett 
with extinction, and needs the most stringent measures far ; 
its protection. 

'ftic U.S. Fish Commission has been very fortunate, 
through its agents and assistants, in making important 
discoveries in connection with the propagation of the 
oyster, which arc referred to hereafter m this Report ; and ; 
it is proposed to establish several experimental stations for j 
applying the discoveries thus made, so as to constitute a ! 
school of instruction and information to persons practl* 
cally engaged in the business. 

There are other shell-fish besides the oyster that will 
well repay the trouble of transplantation and multiplica* 
tion. Among these are several species of clams belong- 
ing to the Pacific coast of the United States, which are 1 
much superior in size, in tenderness, and in excellence of j 
flavour to those on the eastern coast. Most of these arc 
natives of Puget Sound, and the completion of the Nor- 
them Pacific Railway is looked forward to as a convenient 
means of transferring them to Eastern waters. The J 
common clams of the Atlantic coast are also fair subjects j 
of experiment. 

VOLCANIC DUST FROM NEW ZEALAND 

A SHORT time since, Sir Julius von Haast sent me a 
small packet of volcanic dust from New Zealand, 
and requested me to examine it. The dust fell bn June 10 
of the present year (the day of the Tarawera eruption) 
at Matakava, Hicks Bay, 115 miles from the scene of the 
eruption. This dust is very fine, and, when regarded in : v 
the mass, is a dull, darkish gray colour. When examined 
under the microscope, it may be divided into — 

{a) Bits of a more or less scoriaceous aspect— tiny 
lapilli, commonly almost opaque, being only translucent 
on thin edges — consisting of a somewhat brownish glass 
containing much disseminated ferrite. With reflected 
light they are a light to a darkish gray in colour, some- 
times slightly reddish or brownish, with moderately rough 
surfaces. In size they usually vary from about *005 to 
*008 inch in the longest diameter; the former being the 
more common measurement ; the latter is but rarely ex- | 
cecded, the largest fragment in the portion which I have k 
examined being 012 inch in diameter ; lapilli also occur 
of less than 005 inch. 

(B) Chips, more or less transparent, generally not ex- 
ceeding *005 inch in diameter, and of all dimensions 
downwards to the finest dust. The majority of these 
chips are glass, commonly quite colourless ; some of them 
contain bubbles, spherical, spheroidal, or more or less 
cylindrical. Sometimes these are quite *001 inch in 
longest diameter. Many chips show a ridgy surface, and 
are evidently formed by the destruction of a very frothy 
pumice like that of Krakatao. Some of the glass is of a 
light brown colour ; occasionally it contains microliths of 
feldspar or trichites. The mineral chips are much less 
numerous than those of glass ; the great majority of them 
arc feldspar. Many of these are flat flakes apparently 
detached from a basal plane, but a few exhibit twinning. 
Some may be sanidine, but a plagioclastic feldspar is 
certainly present. The chips, however, are ill-suited for 
optica! measurements, ana the results which 1 have 
obtained are rather discordant. So far as I can come to 
a conclusion, I should say, that the extinction-angles seein 
to indicate the not unfrequent presence of a feldspar 
belongs rather to the oligoclase-albite gtoup than to tw 
labradorite-anorthite. 1 find very few indications of ™ 
presence of a pyroxenic constituent. One or two nag- 
ments arc a greenish hombtende ; three or in guieral 

appearance resemble small flakes of magi^ia-iroyiin^--* 

lying on their basal faces^bulsomc of these i ho»w mcnroiiiMi^ 
tiod only extinguish in oestain poefti o n a he tween eross^ 
m Aer rwyrrrt w 6iis intiiavaL As to . 
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tlieir tme nature I have not yet been able to dwide ; 
howevefi 1 think it probable some of the brown flakes 

are mica. . . . ^ i j 

The rciuH of my examination leads roe to conclude 
the; dust is formed of material which was a ^lass 
wherein a pofphyritic structure, on a large ora minute 
Scale, was incons^cuous. This Matakava dust appears 
to agree generally with, though it differs varietally from, 
that described by Prof. Joly in Nature (yoL xxxiv. p. 
595), the main difference being that the biotite, which 
seems rather common in his samples, is rs^ in, if not 
absent from, the present one. I have not noticed sulphur, 
pyrite, or magnetite in a recognisable form. 

It may be interesting to compare this dust with some 
samples projected from Cotopaxi, and described by my- 
self {Proc. Roy. Soc. No. 231). These specimens came 
from various distances, ranging from twenty to sixty-five 
miles from the volcano. That which fell on the summit of 
Chimborazo (the most distant locality) consists of lapilli 
and chips ; the majority of the grains range from about 
•001 to ’003 inch ; a very few only attain to a diameter of 
‘oi inch, and this is barely exceeded. In this dust, however, 
the lapilli are comparatively rare, the chips of glass and 
mineral dominating, with a fair proportion of the latter. 
A reference to the above paper will show the difference 
between this ash, that from Krakatao, and the above - 
described from New Zealand. This may be explained by 
the fact that a porphyritic structure is common in the lavas 
of Cotopaxi (as in the other summits of the district). 

T. G. Bon KEY 


NOTES 

We have to record the death of General John Thcophilus 
Beaulieu, F.R.S., at the age of eighty-one years, lie entered 
the Indian Army in 1820 as a lieutenant in the Bengal Engineers, 
and was for some time Superintending Engineer in the Public 
Works Department for the W. Provinces. Among other seradees 
to science and to India, General Beaulieu inaugurated the system 
of magnetic observations in India, and w as the author of a book 
of logarithms of wide reputation. General Beaulieu was elected 
a Fellow of the Royal Society fifty years ago, and has served on 
its Council. 

The death is announced, at Berlin, of Dr. A. Fischer, so 
long resident at Zanzibar, and who has done so much for the 
exploration of the Kilimanjaro region. 

M. Ckanxourtois, General Insi>ector of Mines in France, 
author of several works on geology, and Professor in the School 
of Mines, has died suddenly at Paris at the age of sixty-seven. 

Thi following are the probable arrangements for the meetings 
of the Society of Arts before Christmas : — ** November 24, 
William Anderson, M.Inst.C. E., “Purification of Water by 
Agitation with Iron and by Sand Filtration.” December i, ad- 
journed discussion on the paper by Dr. C. Meymolt Tidy, on 
“Sewage Disposal” (read April 14, 1886). December 8, 
Major-General C. E. Webber, R.E., C.B., “Glow-Lamps, 
their Use and Manufacture.” December 15, J. B. Marsh, 
“ Cameo-cutting as an Occupation.” There will be five courses 
of Cantor Lectures during the session: — (i) “Principles and 
Practice of Ornamental Design,” by Lewis Foreman Day. 
(21 “ Diseases of Plants, with special reference to Agriculture 
and Forestry,” by T. L. W. Thudichum, M.D. (3) “Building 
Materials,” by W, Y. Dent, F.C.S., F.LC. (4) “Machines 
for Testing Materials, especially Iron and Steel,” by Prof. W. 
C. Unwin. (5) “The Structure of 'Pextile Fibres,” by Dr, 
Jfraderiek H. Bowman, F.L.S., F.G.S, Two Juvenile Lec- 
ture* on «Soap Bubbles,” by A. W. Remold, F.K.S., wBl be 
ml WeiinesdUiD^ evenings, January 5 and tn, tlie 


meetings of the Colonial Sd^ion and of the Indian Section will 
not commence till after Christmas. 

The General Committee of the Society for the Prevention of 
Hydrophobia and Reform of the Dog Laws held its fourth 
meeting on Friday last at the offices, 50, Leicester Square, 
London, W.C., to consider a programme which had l)een 
drafted by a sub-committee and circulated among members and 
supporters. Mr. Victor Horsley, B.S., F.R.S., Secretary to 
the Commission on Hydrophobia, attended this meeting by 
invitation, and was unanimously elected a Member of Com- 
mittee. Many letters were read expressing approval of the 
programme and regretting that the writers were unable to 
attend. Among the gentlemen who thus wrote were Dr. 
Drysdale, Prof. Fleming, Dr. Norman Kerr, Prof. E, Ray 
Lankester, Mr. Arthur Nicols, and Prof. Pritchard. The 
Honorary Secretary having made a financial statement of a satis- 
factory nature, the Chairman, Colonel R. H. Rosser, briefly 
explained the care and time given by the sub-committee to the 
programme, which was then discussed in detail, and ordered to 
be printed with some additions and alterations. 

It is intended, in Section Ilf. of the Manchester Jubilee 
Exhibition, to exhibit the historical and modem methods 
adopted in the several branches of electro-metallurgy, such as 
gold, silver, platinum, nickel and copper plating, the purifica- 
tion of metals by electrolysis, and generally to illustrate the 
connection between electricity and chemistry. 

Information has been received by the Board of Trade 
respecting the oyster fissheries of the Isle of Wight. The oyster 
grounds and breeding ponds of the Isle of Wight are as follows : 
— (i) Medina River; (2) Brading Harbour; (3) Newtown; (4) 
FUhhouse or Fishbourne. In 1867 the Isle of Wight Oyster 
Fishery Company was started, having the Medina River and 
Newtown Creek for its grounds. This oyster fishery is said to 
have done well until 1871, when it was troubled by refuse and 
sewage discharged by mills at Newport, and a large quantity of 
the brcx)ds were destroyed. The Medina fishery is now for sale. 
About the year 1873 Major Boyle started a system for breeding 
oysters at Brading, but in 1876 the harbour works were com- 
menced, and Major Boyle had to relinquish his ponds. The 
Harbour Board, however, still carry on the oyster breeding at 
Brading. They have six or seven ponds near St. Helens, which 
are estimated to contain five or six millions of oysters at the 
present time. As Brading is not suitable for fattening, the 
young oysters are sold to various growers to be laid down for 
one or two years to render them fit for food. Newtown Creek 
is the best fattening ground in the Isle of Wight, but the fishery 
company is now in liquidation through w'ant of funds, and the 
business is in abeyance. At Fishhouse there has been a good 
fall of spat this last summer, but the ground is much disturbed 
by barges, which pievents the fishery from being fully developed. 
I'he oyster fishery is consequently not very prosperous. The 
creek, it may be mentioned, was recently cleared, and some 
sixty or seventy thousand oysters were transferred to Newtown 
to fatten in a pond placed at their disposal by the Newtown 
Company. Besides the oyster fishery companies above referred 
to, there are several fishermen who dredge for oysters at sea in 
the Solent, and particularly in Osborne Bay. The oysters 
dredged up are seldom fit for the market, and have usually bee|i 
sold to one of the companies to be laid down and fattened 

In Dr. B. W. Richardson’s recent Cantor Lectures on 
“ Animal Mechanics,” speaking of the mechanism of the l^art, 
he described the number of the pulsations of the heart in dii&rent 
animals— in firii, frog, bird, rabbit, cat, dog, sheep, hoise-~and 
made a few comments on the remarkable slowness of the heart 
stririies pfl^ 'mimitie— 4 ii the horse* ' Theh the nomber 
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pol ga tions in man at varinus periods of life, and at difierent 
levels, Irom the level of the sea up to 40Q0 feet above sea-level, 
was brought under review, and was followed by a computation 
of the average work performed by the heart in a healthy adult 
man. The work was tiaced out by the minute, the hour, and 
the day, and was shown to equal the feat of raising 5 tons 4 cwt. 
erne foot per hour, or 125 tons in twenty-four hours. The excess 
of this work under alcohol in varying quantities formed a corol- 
lary to the histoiy of the work of the heart, Parkes’s calculation 
showily an excess of 24 foot-tons from the imbibition of eight 
fluid ounces of alcohol. The facts relating to the work of the 
heart by the weight of work accomplished was supplemented by 
a new calculation, in wbic^ the course of calculation was 
cxplamed by mileage. Presuming that the blood was thrown 
out of ^e heart at each pulsation in the proportion of 69 strokes 
per muMite, and at the assumed force of 9 feet, the mileage of 
the blood throt^h the body might be taken at 207 yards per 
tninute, 7 miles per hour, 168 miles j)er day, 61,320 miles per 
year, or 5,150,880 miles in a lifetime of eighty-four years. The 
number of beats of the heart in the same long life would reach 
the grand total of 2,869,776,000. 

A METEOR of unusual splendour was seen from the Oxford 
Road, Banbury, on Tuesday, November 2, at about 8.5 p.m. 
The fall became visible at about mid-distance between zenith 
and horizon in a direction west by north. At first the meteor 
buraed with a faint, apparently reddish, light, but when a third 
of its path had been passed, it burst into an intense blue flame, 
and, increasing in brilliancy during the next third of its course, 
it Anally died away before reaching the horizon, leaving behind 
it a long red trail distinguishable for several seconds afterwards. 
The feu was at an angle of 60*, and during the middle third of 
tlie flight the flame was of such intenrity as to light up the 
aonoimdiDg country. 

RcyERRiNO to a paper at the Paris Geographical Society by 
Dr, Hamy on **The Interpretation of one of the Monuments at 
Copms, Honduras,’^ in which an inference is drawn as to early 
Chinese intercourse with America, Dr. W. H. Dali, writing to 
Scitftce, states his belief that the very wide hypothesis thus 
broached, and which in one form or another has had a certain 
currency for more than a century, rests upon a totally insufficient 
foundation. That wrecked Japanese, and pc^ibly Chinese, 
from tloie to time were cast on the shores of America, is beyond 
qiiesti<m. But there is every reason to believe that the wrecked 
people were (1) nearly always males, and incapable of colon- 
5 ( 2 ) were either killed or enslaved by the Americans in 
accordance with a general usage ; and (3) that neither in arts 
HOT language have they left any appreciable trace on American 
anthropology. ** The statement of Brooks, that the Japanese 
and Aleuts could communicate without an interpreter, is true to 
^us extent. I was present when the aforesaid Japancsj, three 
males, were brought to the port of Unala-hka, and took pains 
ta inquire into the assertion which was made to me at the time. 
1 found that the communications were wholly by signs, and not 
by ipoken language, as ike Aleuts could not understand a word 
of Japanese without its accompanying signs. Secondly, Brooks, 
vriio was long Consul in Japan, informed me that he had particu- 
ItoAf searched into the matter of the voyage to Fu-sang, and that 
he had conclusive evidence that the vo) age which actually took 
place was to the well-known anrl still existing province of Fu- 
sang in Korea (see Griflis’ work), and had no connection what- 
ever with America. Lastly, the raerc presence of two simple 
curved lines on a circular stone, taken by itself, proves nothing 
as to their meaning, and still less that they had any connection 
wish the Chinese ^mbol.^^ Dr. Dali concludes by stating 
that s^ unbridled hypotheses are the curse of anthropology.*^ 

Wit have received a febsh instaltnenl of the very valuable 
wwh Munatfeg from the hriu of Eduard Trewcodt* Emslaut 


the now weU-known ** Encyclopedia of Katumd Sdencol, 
namely, Nos, 4^ and 49 of the first part, and 37 and 38 of die| 
Mond part. These four numbers deal with three dHfermit] 
branches of science. No. 48 of the first part is botanical, a cc«ft;i 
tmu^ion of Drude’s masterly work, Systematic an 4 Get 
graphical Arrangement of the Phane^ogam^',’* copiously Ulu) 
trat(^ with woodcuts, as was the earlier portion of the sami 
publication. No. 49 of the ** Alphabetical Manual of Zoolpgy,! 
Anthropology, and Ethnology,’^ takes the reader lit>m **LatidJ 
schaf to Lithodina.*’ Of the abundant material embraced 1 
this compass may be particularly mentioned ** Landschnecken,**] 
by E. von Mwiens ; ** Larven,’" by Dr. Griesbach ; two es 
cially interesting contributions, ** Larynx,” by von Mojsi ovicsJ 
and “ La T^ne-Zeit,” by Mehlis ; treatises by Jaeger on **Life^ 
and its Conditions, Phenomena, and Stimulation;'', &c.,” as 1 
“Linsen,” and “Lippen,” by Dewitz. Nos. iS and 19 of the 
second part belong to the “ Alphabetical Manual of Chemisfiyt l 
containing the papers— Furfurangruppe (conclusion), Gahrttng,| 
Galle, Gallium, Gehirn, Gerberei, Gerbsauren or Gerbstofle,^ 
Germanium, Glas, Glycerin, Glycidsauren, Glycocoll, Glyc 
side. As of most general interest in this list of articles may 1 
specially cited “Glycoside,” by Prof. Oskar Jacobsen, ofwhic 
the firm is preparing a separate impression ; as also “Gahrung,**j 
by Tollens ; and “Glas,” by Engler. The newly-discovered 
*' Germanium” is treated by the editor, Herr Ladenburg him- 
self. In Prof. Liebrich^s contribution, “Gehirn,” we have 
valuable paper on this subject by a recognised authority. 

Two remarkable specimens of deformed fish were taken froml 
a rearing-pond at Delaford this week, and brought to the South f 
Kensington Aquarium. One is a trout about three years old, I 
whose tail is bent to such an extreme that it stands at right angh 
with the botly of the fish. Its mode of progress is laboured, 
and its appearance is very peculiar. The other specimen is an| 
ordinary stickleback, measuring 4 inches in length, whose body f 
is swollen through dropsy to the extent of 1 inch in diameter, j 
At first sight its appearance is similar to a young mouse, and it 
requires close inspection to grasp the fact that it is a fish. Itf 
moves very slowly, with great expenditure of force, the weight j 
of the contorted body being considerable. 

There has been a great demand for the German carp lately I 
imported into this country by the Marquess of Exeter and others- j 
for the purpose of acclimatisation in this country, and a numer- ^ 
ously exprested desire to stock waters that are useless for the 
purpose of maintaining other fish than carp has been made for ‘ 
the German species. 

The operations in conneciion with the new Ol>servatory and 
Marine Fish- Culture Station at Lochbule, Isle of Mull, to be 
established under the auspices of the National fish- Culture 
Association, are to be commenced forthwith. At a meeting of 
the Council, held last week, it was arranged to form ponds for 
the propagation of lobsters, and to make certain ob^rvations 
upon marine fauna. The details of tbc scheme were placed m 
the hands of a s{H;cial scientific committee. 

We have received from Messrs. Home, Thomthuait^, and 
Wood, opticians, a map of the moon, 12 inches in dinmetet^ 
mounted on good stout cardboard, represented as the apfiears 
when viewed through a telescope with an astronomical eye- 
piece. This will I e a very useful compaman and |^dc for 
those amateurs uho are studying the lunar surfeoe 1 h can be 
conveniently held in the hand while abservatfons arc being 
made. About 300 craters and walled pfeiiw are marked very 
dearly, and the names td the different seas are given in larger 
letters. At the back is added a ifeoit description of some of 
the chief features. 
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A aaocK of cartliqiiftke was felt in the <Ii«tirlct of Beira Alta 
on the tith last. 

TliZ additions to the Zoological Society’s Gardens during the 
past week indude a Patas Monkey (Cercfipiihecns patas), from 
West Africa, presented by Mr. Thomas Baily ; a Yellow 
Baboon \Cynocephalu 5 b.ibjmn), from West Africa, presented 
by Capt. J. Henderson Smith, R.A. ; twotGoshawks (Aitur 
paiumbanus), European, presented by the Baron d’Epremesnil 
a Hobby \Fixlc0 subbuteo)^ caught in the Indian Ocean, presented 
by Pr. Uivis Mead ; two Java Sparrows {Padda or^fzwora) from 
Java, four St. Heiena Seed-Eaters [Critha^ra hutyracea), from 
South Africa, presented by Mrs. Conrad Pile ; two Sing-sing 
Antelopes {Cobus shi^-siug d Q ), from West Africa, received in 
exchange j a Woodcock {Scohpax rmticula\ European, pur- 
chased ; an Ocelot {Fdis pardalis) from America, a Bactrian 
Camel {Camtlus bacirianus 9 ) from Central Asia, two White- 
backed riping Crows {Gymnorhina Icuconota) from South Aus- 
tralia ; a Banded Parrakeet {Palaornis fasriatus <J ), from India, 
deposited ; a Vinaceous Turtle Dove (Turtus vinaccus\ bred in 
the Gardens. 


OUR ASTRONOMICAL COLUMN 

The Influence of Astigmatism in the Eye ov Astro- 
NOatlCAL Obsekvations. — Prof. Seeliger has published, in 
the Abhandlungen der k, bayer Akademu der IFiss.^ ii. CL, xv. 

3 Abth., an interesting paper on this subject. The paper 
is divided into four sections. The first part treats of certain 
details connected with the refraction of light which are used in 
the suiisequent investigations. The second part gives the theory 
of the formation of images in an astigmatic eye, and its appli- 
cation to measures made with an altitude instrument. In the 
third and fourth parts the author treats of the application of his 
theory to the luliometer and wire-micrometer respectively. It 
appeafji, from Prof. Seeliger’s researches, that this malformation 
in the eye, which is far from uncommon, exerts a larger influence 
on astronomical measurements than is commonly suppjsed. 
Thus be shows that a systematic error in a series of observed 
declinations amounting to o''*26 may very well be due to it. 
And it appears that the discordances in observed position-angles 
of double stars, depending on the inclination of the line joining 
the components to the vertical, with which the mea-iures of some 
observers are affected, may in part be referred to the same cause. 
Prof. Seeliger s paper is one wh‘ch may be profitably studied 
by those who aspire to the attainment of greater accuracy in 
astronomical observations. 

The Kalocsa Observatory. — Dr, C. Braun has recently 
l^blished a report of this Observatory, founded by Cardinal 
Haynaid, Archbishop of Kalocsa. The e«]i?ipmenl of the 
Observatory consists of a refractor, by Merz, of 7 inches aper- 
ture ; another of 4 inches; a transit by Cooke, aperture 2*3 
^be.s ; an altazimuth by Breithaupt, of Cassel ; a chrono- 
^aph, three clocks, and a chronometer ; several spectroscopes, 
of which a large solar spectroscope with automatic adjustment 
to minimum deviation is the principal ; a star photometer by 
Zdllner, and a sjiectro nhotometcr by Vogel and Gian. The 
two most important works effected at the Observatory have been 
the determination of tlie geographical position of the Observa- 
tory, and the observation of sunspots. A special value attaches to 
the former, as hitherto the position of no place in Hungary 
been fixed by direct astronomical methods. The latitude of 
the standard pillar of the Observatoiw wa.s determined by 
geodetic observations to be 46* 31' 41^*92; the astronomical 
methods made it o'' *07 greater. The longitude was found to be 
ih. 15m* 54 ‘ 343 S‘ enat of Greenwich. The observations of sun- 
spots extend from May 14, 1880, to Januarv 31, 1884, and form a 
tiieful record of an intereuing period. The method of projec- 
tion was employed in observing ; the observations were reduced 
by means of a project! >n of the sun, and secondly by calcu^ 
ladon. In the latter method Dr. Brauii employed an instrument 
ni his own^ device, which he terms a trigonometer, for the direct 
ac^miofi of spherical triangles. From his observations Dr. 
Braun deduces the following expression for the velocity of rotn- 
tion )! — - 209* ‘86 sm’ He also shows the downward 
III latitude of the mean spotted area, and points out the 


carious partial effort at recovery which shows Itself at tirierably 
regulir intervals. The observations of each rotation are grouped 
together and given in short tables, and diagrams similar to 
Carrington’s, showing the spots of each rotation in shape and 
position, are also added. The volume concludes with full 
descriptions of a number of ingenious instrumental devices, some 
actually employed at Kalocsa, others still only projected. 
Amongst these is an ingenious transit micrometer iot elimin- 
ating personal equation in the observation of transits. 

C Cassiopei^e. — The Sidereal Messenger reports, on the 
authority of Prof. Colbert of Chicago, that this star appeared to 
increase its brilliancy by quite half a magnitude on the night of 
August 20. The most remarkable point of the observation was 
the shortness of duration of the phenomenon : for, about half 
an hour after it was first noticed, the star began to return to its 
normal magnitude. It will be interesting to learn if the change 
was observed elsewhere. 

New Minor Planets. — Prof. Peters discovered a new minor 
planet, No. 261, on October 31, and Herr Palisa two— Nos. 
262 and 263-~on November 3. 

CoMF-T Finlay.— T he following ephemeris for Berlin mid- 
night is in continuation of that given in Nature for November4 
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log r 

log A 

i 836 

h m. s. 
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Nov. 16 

19 59 5 * 

23 22*7 S. 

0*0697 

0*0899 

18 

20 8 42 

22 537 



20 

20 17 38 

22 22*4 

0 0689 

a*o874 

22 

20 26 37 

21 48*8 



24 

20 35 39 

21 13 0 S. 

00693 

0*0856 


Comet Barxarb. — The following ephemeris for Berlin mid- 
night is given by Dr. E. Lamp (A sir. Nachr.^ No. 2753) ; — 
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Decl. 

log r 

log A 

Bright- 

tft86 

h. 

m. 

b. 





ness 

Nov. 18 

13 

16 

59 

13 

12*4 N. 

9*9433 

00637 

10*8 

20 

13 

31 

51 

H 

5*9 

99306 

0*0485 

I 2'3 

22 

13 

47 

57 

14 

58*3 

9 '9 180 

00340 

13*9 

24 

14 

5 

20 

15 

477 

99355 

0^0207 

i 5 *r 

26 

14 

24 

2 

16 

32*5 

9'8934 

0*0089 

27*5 

28 

14 

43 

57 

17 

10*3 

9*8817 

9*9990 

19^5 


The brightness at the time of discovery is taken as unity. 


Gould’s ‘‘Astronomical Journal.” — The first number of 
the new issue of this journal ^peared on November 2. It con- 
tains the following papers : — On the light- variations of Sawyer's 
variable in Vulpecula, by S. C. Chandler, Jun.,^ in which the 
elements of the star are given as Max. = 1885 Nov. 2d. 2oh^ 3^m. 
G.M.T -I- (4d. I oh. 29 'oin.) E. The minimum is i ’o6od. earlier. 
The rapidity of the rise is a striking characteristic of this stax.-— 
A ne.v short-period variable, by E. F. Sawyer. The star, 57 
Sagittarii, has a period of not more than 6 days ; the variation i> 
from 5*6 mag. to 6 '6. Place for 1875*0, R. A. i8h. 1401. 2s. ; 
Deck 18° 54' *8. — Elements and epbemerides and observations of 
Comets Finlay and Barnard, by Profs. Winlock, Boss, and 
Frisby. — Observations of U Ophiuchi, by E. F. Sawyer ; and 
the first part of a paper on the lunar theory, by Prof. StockwelL 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 NOVEMBER 21-27 

/|70R the reckoning of time the civil day, commencing at 
' ^ Greenwich mean midnight, counting the hours on to 24, 
is here employed. ) 

A I Greenwich on November 21 

Sun rises, 7h. 31m. ; souths, iih. 46m. 3*xs. ; sets, r6h. im. ; 
decl. on meridian, 19” 58' S. : Sidereal Time at Stmset, 
2oh. 3m. 

Moon (New on November 25) rises, ih. 37m. ; souths, Sh. 4m. ; 
sets, I4h. x8m. ; deck on meridian, 5/ N. 


Planet 

Rises 
h. m. 

Souths 
h. nu 

Sets 

h. 

I>eeLotiiinMai^Ra» 

... »| » s. 

Mercury 

... 9 

13 a ... 

Id SJ 

Venus ... 

... 7 w 

a 35 ... 

15 58 

... iS 46& 

Mars .. 

... 10 33 ... 

14 18 ... 

»8 3 

- 3 * S. 

Jupiter.., 

, ... 4. IS ... 

9 34 

H 5 l 

84*8. 

Saturn... 

... *9 34* ... 

3 3 ^ - 

a 38 

... ai 221 

« 
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O ttmHmNmt ff/Sl»rs fy tki Mmt (yisiMe at Greeowidi) 
Nm. Sutr Hag. Diiap. R«ap. 

h. m. h. m. o o 

aa ... 46yii^inis ... 6 ... 4 43 ... 5 31 ... 7a 176 

aa ... ^ 6 ... 4 58 near Approach 304 — 

aa ... 48 Virginis ... 6 ... 6 36 ... 7 8 ... 104 163 

aj ... B.A.C. 4647 ... 6 ... 4 43 ... 5 40 ... 24 aaa 

Ncwr. K. 

aj ... X ... Jupiter in conjunction with and 3^ o' south 
of the Moon. 

23 ... 14 ... Mercury stationary. 

Variant S/ars 

Star ^ R.A. Decl. 

U Cephei o 52-2 ... 81 16 N. ... Nov. a8, 2 27 m 

f Geminonim ... 6 57*4 ... 20 44 N. ... „ 23, 21 30 A/ 

S Canis Minoris ... 7 26*5 ... 8 34 N. ... ,, 24, Af 

S Sagiltarii 19 12*8 .. 19 14 S. ... „ 21, M 

If AqoiUe 19 467 ... o 43 N. ... „ 24, o o M 

M buucimum ; m minimum. 

Meteor Showers 

The Andromaies^ maximum November 27, R. A. 24% Decl. 
44 ' N.. form the most interestii^ shower of the week. A 
radiant near /u Persei, R.A. 60% Decl. 49“ N., supplies very 
swift meteors ; swift meteors are likewise seen from a radiant 
near a Ursae Majoris, R. A. 208", Decl. 43'' N. 


GEOGRAPHICAL NOTES 

The Bulletin the Paris Geographical Society for the present 
jrear (Kos. i and 2) contain several papers of interest. We neecl 
do no more than mention M. Ch. Mannoir’s annual re}x>rt on 
the progress of geography during the past year, which fills 130 
pages. M< Grandidier writes on the rivers and lagoons of part 
eA the east coast of Madagascar, and M. Gouin, of Nam-dinh, 
contributes a long paper on Tonquin, which deals with the com- 
inexdal geography of the country rather than with the geography 
proper. No. 2 opens with the report of a strong Committee of 
the Society on the orthography of geographical names, which 
wifi be read with interest. No elaborate or exhaustive reforms 
are proposed ; the suggestions are rather a series of simple modifi- 
catioDS bas^ on good sense rather than on high philological 
science, which is only accessible to the few initiated.’’ The 
Committee take \tp the programme of the Royal Geographical 
Society, completing it in some respects, and making some addi- 
tions sensible to musical ears,” The bases of the proposals are 
the same as those of oar own Society : (1) not to seek an abso- 
lute perfection in the representation of sounds ; (2> to preserve 
in l^ropean names the form of the country of their origin ; (3) 
to retam in the case of other places the mode commonly em- 
ployed. M. Rolland contributes a long paper on the hydrq- 
graphy and orography of the Algerian .Sahara ; and M. Marteil 
examines the map of the French establishments on the Senega! 
recently issued by the Ministry of Marine. Lieut. Baudens 
describes a trip which he made last year along the Black River 
of Tonquin ; and finally there is an account written by Dr. 
Potagos in 1880 of a journey which he made in the Pamir in 
1870^ including a visit to the famous Yakub Beg of Kashgar. 

We have received the VerkanJlunj^vn (Bd. xiii. No. 8) and 
the Zeitsekrift (Bd. xxi. Nos. 4 and 5) of the Geographical 
Society of Berlin. The first contains only one paper, but that 
an interesting one, by Dr. Sievers, on a recent journey in the 
Sierra Nevada de Santa Marta, in Columbia, The object of 
the journey was to study the geology and physical geography of 
the region, and especially to ascertain whether these mountains 
belong to the system of the Andes or not. As Dr. Sievers has 
onW been b^ck for a short time, he was unable to give any 
definite results, and he confines himself to describing the course 
of the journey, and to mentioning important points necessary 
for a proper understanding of the physical geography of the 
region. In the Zeitsekrift,, Herr Jung continues and concludes 
hlO onidrsis of the Indian census of 1881 ; this is followed by a 
imsijdatioii, from the Proeetdings of the Russian Geografdiloal 
BtljBMtyy of Dr. lwanow*s paper on eertain ancient monutnents 
dliC OWt d by him in the Oourse of a geological examination'^ 
"thxkest^ Piof. Gelehfii has a bigidy technical history of the 
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methods of ascertaining the area of a countir, and Dr* vn 
Danckehnann one on the frequency of rain in the Indian Oteat 
Herr Sandler makes a contribution to the history of cartograph; 
^ giving an account of the life and works of Johann Baptist 
Homann, a geographer of the latter ^part of* the seventeent! 
century. A carious map appended to this paper (which is € 
c^siderable length) shows, by means of white and red outlines 
the world accordity to present cartography and according t' 
Homann's map^. I'he number concludes with a short paper o: 
the hot springs of Kamchatka. 

In a recent work on the geoligy and geography of Sumatra 
M. Verbcck, a Dutch engineer, says that sixty-seven volcanoc 
are known to exist on that island. There may be more eve 
than this, for parts of the north-west, which are covered witl 
primaeval forests, have never been penetrated. Two only c 
th^ are active, Merapi and Talang (or Soclau), the forme 
being 2892, and the latter 2542 metres in height. 

The October issue of the Boll ettino of the Italian Geographies 
Society contains an account of an excursion made during th 
summer by E. Modigliani to the rarely visited island of Nias 
which lies some thirty miles from the west coast of Sumatra, 
little north of the equator. The explorer spent two months i 
the place, but owing to local feuds was unable to penetrat 
beyond Fadoro, a large village near Telok Dalam Bay on th 
.south side. The natives, apparently of Malayan or Indonesia 
siiKk, but speaking a language quite different from Malay, am 
by Crawfurd described as “ a simple, mild, and primitive people, 
he found on the contrary to be fierce and treacherous savages 
everywhere addicted to head-hunting, llieir hostility was such 
that he failed to make any botanical or zoological collections 
but fortunately secured eleven human skulls from the souther 
districts, which have been sent to the Anthropological Muscur 
of Florence, No similar specimens appear to have hithcrl 
reached Europe, nor are any found even in the Batavian colle< 
lion. Head-hunting is taken so much as a matter of course, ths 
on Sig. Modigliani offering to purchase some skulls, the rajah c 
Bavolovalani on the south coast quietly remarked that it woul 
be rather an expensive business, as an expedition would have t 
be specially fitted out and sent to the hills to raid upon som 
neighbouring tribes and carry off the required number of heads 
He had no idea of craniological specimens being collected exce|^ 
from the living subject, 'I’he inlerior of Nias still presents 
promising field of exploration, never having been visited by an 
European travellers. 


LIGHTHOUSE JLLUM/NANTS^ 


II. 

V . — Ranine of Lights in limy Weather 
'^IIE observations on this subject of the Trinity House Con 
inittee have served to confirm the conclusions announce 
by M. Allard in bis “ Memoire sur Vintensite et la port^ d< 
phares,” 1876, .and in his more recent Notes sur que]qu< 
objections relatives a Tcmploi de la lumitre electrique dans Ic 
phares.” 'I'hc Committee find that the gas and oil fights whic 
are equal in clear weather arc equal also in fogs ; that in rath< 
dense fog the more powerful light had but little advantage ovf 
the less powerful, for example, ** the triform electric appearin 
at 1500 feet, while the quadriform gas and triform oil show^ed u 
together a little before the observers reached 1400 feet,” an 
that the electric light, while suffering, according to the phol^ 
metric results, a somewhat greater loss in hazy weather than tli 
flame lights, is ** visible at a greater distance than the highe 
powers tried in gas or oil. ” Using M. Allard’s formula, whic 
appears to rest on well-established physical and pbysiologio 
data, I have calculated the range in fogs of various de^ees < 
thickness of some of the lights exhibited at the South Fon 
land. The range of a light, or the limit at which it is jui 
Inst dr just picked up, is that limit at which its intensity, 
diminished 1^ distance and haze to the minimum intensity pe 
ceptible by a good eye, such as the practised eye^ of seamen art 
M. Allard gives this minimum intensity, on the authority, < 
**dcs experiences qui out faiies sur ce siriet an Champ i 
Mars,” as that of l/ioo Carcel at a distance of one kdometre c 
a perfectly clear night. This corresponds to | oand^ at a dl 
tance of one nautical mile. When tne air is not perfectly dea 
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it* deifree of transparetuqr may be expressed by staling the 
(faction of light which escapes ohstTUCtion in passing through a 
sertain length. Of this fraction the same fraction escapes ob- 
struction in passing through another equal length of air, and so 
fortlt. Thus, if this fraction is called o, and / is the intensity at 
aw point of a beam of parallel rays, such os a beam of sunlight 
i«ttected from a plane mirror, aher the beam has traversed a 
mile of hazy air its intensity is diminished to /o, at two miles its 
intensity is diminished to la^y and at a distance of d miles to AK 
But divergent light, such as is even the most condensed beam 
from a lighthouse, diminishes also as the square of the distance. 
Thus, if Z is a lighthouse li^t whose intensity at one mile 

is Zc, its intensity at any number of miles, is x L.and 

when the combined effect of haze and distance is such that its 
intensity is only equal to that of ^ candle at one mile, at that 
point the light ceases to be visible. Thus it is possible to 
calculate for any particular degree of haze what will be the range 
of any given light. To give some examples : — In a moderate 
uniform haze such that a single io8-jet gas-burner, showing as a 
tiimd light of about i^,ooo candles, was lost at a distance of 10*9 
miles, the same light shown in biform would be lost at 1 1 *8 miles, 
while the corresponding triform and quadriform lights would be 
lost at 12*5 and 12*8 miles respectively. In a rather thicker 
haze, in which a single 108-jet gas-burner, showing as a revolv- 
ing light of 60,000 candles, was visible up to 10 miles, but no 
further, the extreme range of the biform would be 1073 miles, 
of the triform Ii*i6 miles, of the quadriform 11*48 miles. In 
still thicker haze the increase of range obtained by increasing the 
power of the lighthouse light becomes not only absolut'‘ly but 
relatively less. 


shown 

Single io8*jet, M. I. lens 
Biform ,, ,, 

Triform ,, ,, 

Quadriform „ ,, 


Range in Nautical Miles 


2 

I 

.. 0*5 

2*11 

. ro5 . 

.. 0*52 

217 .. 

. 108 . 

• 0*54 

2*22 

i*i 

.. 0*55 


The above results represent the maximum range of the direct 
^am through uniform haze of lights of the same kind but varying 
in power. But in certain cases the increase of range gained by 
increasing the power of the light may be either lei^s or greater 
than it is in the foregoing case. 

In the first place, the light which has suffered obstruction is 
diverted from its direct course but i-^ not lo'^t ; and a portion of 
this light may reach the eye from a flirection slightly different 
from that of the source of light, producing the impression of a 
halo or burr. Prof. Stokes, Pres. K.S., who has kindly given 
me much help in considering this subject, concludes that, 
especially in a fog in which the particles of water are not very 
minute, the bun* might be seen at a substantially greater distance 
than that at which the direct light could he seen. “The 
intensity of this diffused li^ht will not decrease in geometric 
f progression as the distance from the source increases, but rather 
‘ will tend ultimately to decrease inversely as the square of the 
I distance ; but being so widely spread, there will be danger of its 
: being unpcrceived unless it be flashy.” In this case the more 
powerful lights would retain in fog more nearly the advantage 
which they possess in clear weather, in which a fourfold ligSt 
;has double the range of a single light. But since the eye can 
distinguish between the point of light which is seen by the direct 
rays and the blurred nimbus, whose properties Prof. Stokes has 
iiive$t 4 gated,«the question whether the range of jjowerful lights is 
materially increased by the diverted and rfc-diverted light which 
surrounds the principal beam could be solved by an appeal to 
experience. 

In answer to my inquiry whether it often happens that in 
approaching a lighthouse on a hazy night that which is first seen 
is an indistinct brightness or halo, not the light itself, and 
whether this effect is seen at considerable distances or only at 
short distances, and in what kind of fog, the Deputy Master of 
the Trinity House tells me that it happens, occasionally, at short I 
ranges, in thick fog or mist, when nothing of the light is seen 
beyond i or 2 miles. ** In clearer weather (i.e., slight haze) this * 
peailiaritT is not observable at any range ; it is the direct beam 
from the lantern (of course lessened and indistinct by reason of 
the density of the atinosphere) which then comes to the eye of 
j the <>bservet when approaching from seaward.” 1 think, there- 
fore, k tta^ be concluded that at short distances powerful lights 
occiiioiially have an advantage over feebler lights greater 
: is MIcated by M, Allara's formula, in consequeoce 


of the scattered light being less diminished by fog than the 
direct light. 

There are two other cases in which the formula is not im- 
mediately applicable ; the second exception being, if the haze is 
not uniform. This case may be illustrated by taking an extreme 
example. Suppose that the amount of fog extending 5 miles from 
a lighthouse were just sufficient to extinguish a light of ^,000 
candles, and that beyond this distance the air were perfectly 
clear, a l^ht of four times the initial p.^wer would have at the 
margin of the fog four times the minimum visible brightness, and 
would only disappear altogether at a distance of 10 miles. But, 
on the other hand, if the fog were thicker f^urtber to seaward, 
the larger light would have scarcely any advantage over the 
smaller light. 

Thirdly, if the lights compared differ in quality, of which the 
visible sign is colour, as well as in power. In this case the 
particles of water of which haze at sea consists (differing from 
the coloured particles of a London fog) are only likely to exercise 
a selective action on lights of different refrangibilities when the 
particles are so small as to be comparable with a wave of light. 
In a thick mist, in w’hich the particles of water have often a 
visible magnitude, this effect is probably absent. Clouds are of 
this character, and sunlight is not reddened by passing through 
them. But the red colour of the sun when near the horizon, and 
the assimilation in colour of the electric light to gas-light when 
seen from a distance through slight atmospheric haze, shows that 
such haze does interfere with the more refrangible blue rays, to a 

f reater extent than it does with the yellow, orange, and red rays, 
t is therefore certain that the electric light, which contains a 
relatively large proportion of the more refrangible rays, suffers a 
greater loss than the light from gas or oil flames in certain states 
of the atmosphere. The larger particles of mist or rain probably 
obstruct light of all sorts in the same degree. If we suppose 
that the effect of haze is to cut off all the blue and violet rays, 
the loss to the flame lights would not exceed i or 2 per cent., 
while that of the electric light, which is perhaps rather bluer 
than sunlight, may amount to 20 per cent. But this loss, though 
considerable, would not materially aftect the range of the electric 
light in hazy weather.^ 

It has lien claimed as an advantage of multiform lights, 
compared with the electric arc behind a small lens, thit the 
larger surface of illuminated lens is more favourable to visibility 
in hazy weather ; and the late Sir W, Siemens gave some 
countenance to this view. Speaking in the discussion of ^ir 
Tames Douglass’s paper “ On the electric light applied to light- 
nouhe illumination,” 1879, he said : — “He had held that, in 
order to get more penetrating power, not intensity alone, but 
intensity with quantity as represented by large surface, would be 
required.” M. Allard in his “Note,” pp. 10 and Ii, makes 
some interesting observations on this subject, but deals rather 
with visibility at great distances in clear weather than with 
visibility through haze. I do not know on what grounds, either 
of theory or observation, the opinion formed by Sir W. Siemens 
is based. Desiring further information on this and some other 
points, I have consulted Lord Rayleigh, Sec.R.S., who with 
Prof. Stokes joined me in a visit to the South Foreland lights a 
year ago. I may quote his opinion : — “ With the same total 
brightness of source, and angle of divergence, it can make no 
difference at a distance (at which the apparent magnitude of the 
lens is inappreciable), whether the lens be large or small. At 
smaller distances the advants^e might be with the smaller 
lens. So far as I see, the only advantage that the large 
lens could ever have would be more room for a bulky 
light, which, with a small lens, might give too great a 
divergence.” 

While referring to the assistance I have received from Prof. 
Stokes and J-ord Rayleigh, to whom I desire to accord my 
thanks, 1 should mention that I have received from both the 
same emphatic suggestion, that .further trial should be mttde 
of sudden flashes in fog. Lord Rayleigh writes; “I should 
like to see proper experiments tried on sudden and periodic 
flashes, such as twht be produced by gunpowder, the perio^dty 
serving for identification and the intermittence being necessary to 

* Since this report was written, a paper has been communicated to the 
Royal Society by Captain Abney, R.E., F.k.S. , and Ma|or*Oeneral Fesdngt 
R.E., F.R.S.» gtvifffi the result of measurenkButs of the illumiiiatuiff power 
of different pam of the spectrum of the electric arc. According to these 
measurements, ^ Ulumtnating power of that part of the wt float the 
electric air which hee beyond the Kne “ £ *’ in the imectrum. mclt^ing 
greater port of ttm green rays as well as the blue and violet rays, is mther 
less than onc^shedt of the total Utuminating power. . » 
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get tbe mcmtAf eontnut, which it here betwe^ appeeraiic;^ at 
consecutive timiSt instead of as in ordinaiy vision between 
appearances in neighbouring direeiwHs*** 

Prof. Stokes writes* on various occasions : — ** The ditfused 
light of a powerful lamp would be weak and perfectly steady, 
and might thus escape notice, while a disused light, even though 
no stronger, if almost momentary like lightning might be sum- 
cient to attract attention, and you could affora to throw great 
chemical force into the formation of a dash which was to last 
only, as it were, for a moment/* ‘‘If there are to be any 
more experiments, I think it would be well worth while to try 
expl<»ion5/' ** The more I think of it the more disposed I am 
to think that it would be worth while to try some experiments 
with flashes, 1 mean with explosions. The plant would not beat 
all costly \ in fact, it would hardly cost anything. The chemicals 
would not cost very much. Preliminary expenments on a small 
scale, which could be tried anywhere, would show what chemi- 
cals were good to use in order to get a flash as bright as may 
cc^eniently be. But when the actual experiments in fog are 
tried, the quantity used should not be by any means very small. 

It sbckuld be enough to make the quantity of light for the 
moment much greater than w^hat was kept up in your most | 
powerful hurocrs ; but that would not require a very large 
<}uantity/* 

I should add that Prof. Stokes is aw-are that “flares have 
been tried and used, but is clearly of opinion that farther trials 
should be made in that direction. As to the great cftect of 
sudden illumination in attracting attention there can be no 
doubt ; but 1 find it hard to believe that in a fog in which an 
observer at a small distance was unconscious when the beam 
from the electric arc, through such a lens as the Mew Island 
lenses, passed quickly across him, any “ flare ’’ would be per- 
ceptible at the same distance. I do not know whether the ex- 
periment has been tried of combining a light -and -sound signal, by 
pheing the materials used to produce a flash together with achaige 
of compressed gun-cotton in the head of a rocket, and so firing 
the rocket that it would explode at a fixed distance and bearing ' 
from the station and at a moderate altitude. A rocket will go ; 
through any fog, and might be used to give a lift seaward to the 
light and sound. I 

VI . — Caff of each System 

I have not the data which are necessary for forming an m- I 
dependent opinion upon the estimates furnished in the Trinity 
House report. These estimates rest on unexceptionable authority ; 
and I only venture to make any remarks on the subject because 
1 am not entirely satisfied with the position assigned to the 
electric light. | 

I gather from the reference to the photometric results of 
Mr. Valentin that in a former estimate the cost was considered ■ 
in relaitton to the 3deld of light by each illuminant^ And 1 think j 
tl^ an estimate of what light can be had on any system for a 
given expenditure, or what the cost is on any sj’stem of a desired 
quantity of light, is needed to make the comparison of the 
relative cost complete. For example, a comparison is made in 
Ihe K^rt (Tables I. and 11 ., p|>. 62-63), between a “ first order 
oildighted tower for one six-wick burner only," and a "gas 
station to show a quadriform light of four times 68-jet power." 
The annual cost of maintenance, including interest on capital 
outlay, is estimated at 724/. for the first, and 1687/. for the 
sec^od. But the light from a six-wick burner sho.yn as a fixed 
light is prolwibly ratner less than 7000 candles, while that from 
the flS-jcl quadriform is 35,000 candles. Thus, if such a quadri- 
Ibrm were substituted for or adopted instead of the single light, 
both the cost and the light would be largely increased, but the 
increase of light would more than donUe the increase of cost. 
Comparing the two as revolving lights, the increase of light 
would one-third greater than the increase of cost. So in the 
comparison between the cost of the electric light and the other 
illuminants. Tbe expense of annual maintenance, with interest 
on capital outlay, is estimated as being one-seventh greater for 
the electric light than for the quadnform 6S-jet gas ; but if 
the yield of light is taken into account, the figures apocar very 
differently. The electric 14 j;ht is ten times as poweriul as the 
quadrifi^. The actual cost of light, which is the commodity 
produced, may be compared in the two cases by stating the cost 
of moifitatning for one year each zooo candles intensity of light 
in tht beam sent forth. By the electric arc the cost is about 
by the quadriform gas 8/. lor. 

As to the actual estimate of the cost of the ele^ric light, I 


venture to suggest that some reduction may be found piacihrilde* 
Two endues of 30 horse-power, at a cost of 1250/., seems m 
very full provision for the unfailing maintenance of one arc 
light. The actual horse^power absorbed by one of the Be 
Meritens machines is given by Prof, Adams as 10*4, M. AUard 
states tbe price of one of M. de MiJritens* machines, tested and 
recommended by him in 1880, as 350/. Dynamo -madiines are, 

1 believe, less costly. I think aU that is needful and best of 
machines, lamps, and cables, may now be obtainable for less th in 
2154/. j and the estimate of 1217/. a year for wages, clothing, 
coke, oil, carbons, &c., and repairs and renewals, may perhaps 
be found in excess of the necessary cost. M. AUard gives toe 
following details of the cost of the apparatus and expenses at 
Grisnez 

Two steam-engines of from five to six horse power ... ^8 

Two magneto-electric madiines 852 

Four lamps 240 

Total 158^^ 

Annual expenses 537 

lie also furnishes an estimate, which I transcribe, of the 
average cost of converting an oil lighthouse into an electric 
lighthouse : — 

jC 

Engine-house, keepers’ dwellings, water-supply, &c. ... 1600 
Two steam engines, of from six to eight hoise-power, 

with shafting and straps 640 

Two electric machines with cables &c 5 ^ 

Four lamps 240 

First order lantern with oblique framing 800 

Optical apparatus, two feet in diameter, with arrange- 
ments for revolving light S*® 

Sundries, packing, carriage, and setting up 240 

Contingencies 4 ^ 

Total 5000 

Add "First cost of an ordinary first order oil-lighted tower” 
rr. H. Report, Part 1 ., p. 75), less "Apparatus, lantern and 
glass,” viz. 4S3V. ; and it would seem to follow that the first 
cost of an electric light station need not exceed 10,000/, 

The rather large dilferencc between this estimate and that of 
17,749/, furnished by the Trinity House Committee has no doubt 
already received the consideration of the Elder Brethren, who 
have had the details of M. Allard's scheme before them. 

In order to obtain some further information, 1 have in- 
quired of a London firm of electric light contractors aa to 
riie cost of such an installation, and have received the following 
figures ; — 

1 . ^ 

I Two 30 horse-power engines 700 

j Three lamps, necessary cable, and labour 400 

j Two dynamos and spare armature to fit either ... 480 

I It will be seen that these figures are not very different from 
I those of M. Allard’s estimate. 

j In concluding this report I desire to thank the Elder 
' Brethren of the Trinity House, and especially the Members of 
the Committee, for the kindness which has made the duty of 
co-operating with them in this inquiry a continual pleasure, 
March 9, 1886 A. Vernon IUrcourt 

Letter ta the Board of Trade from the Cammissianers of Narthent 
LighBiouses 

Nor Burn Lighthouse Boards 84, George Street^ 
Edimburgk, D.'cemHer 10^ 1885 

SfR,-— I am directed by the Commissioners of Northern 
Lighthouses to acknowledge the rec ipt of your letter of the 
3rd instant, in which you request to know whether t he C om* 
missioners propose to make any general report or observatidM 
relative to the recent Lighthouse Illumhiaiiti Expenmetits at 
the South Foreland. . . ^ 

In reply I am directed to stale that in view of 
and exhaustive Report (Part I.) by the Comanittee of the 
Brethren on this frabjeot, in the conclufiotts of whicm the Cc^- 
misri jners concur, and of the report by Iheir ei^lnem dam 
Octo^r 14 last, which accompanied my ™ 

Brethren of the followiiig day, mOd cojpy Of which Is herew^ 
transmitted for tbe in^matSon of the Board of Trade, w 
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4 o Jttot prop<MM?» J^t Icftst In the meantime^ to i 
bfite luiy feae^ l^rt or further observations in regard to i 

(Signed) J.M.DPNCAN j 

The A«si*t»nt Secretary, Harbour Department, 

Board of Trade 

m JPart L of Report by the SpecUl Committee of the 

JSider Brethren on Lighthouse Illumimnts, by T. and D, \ 

Steveusoftf Engineers, to the Northern Lighthouse Board \ 

On September a la^t, the Board remitted to us, for con* | 
isderatiofi and report, Part I, of the Report of the Committee 
>f ^ Trinity House, on the experiments at South Foreland, 
tnd having perused the reports of the experiments, we now beg 
o report as follows 

Ai the Board is aware, the object of these experiments was to 
ietetmine the relative merits of gas, oil, and electricity, as 
ighthemse illuminants, especially as regards their penetrative 
>ower in fog; also to ascertain the merits of certain optical 
trrangements, and test certain improved oil and gas burners 
;>atented by Sir James Douglass and Mr. Wigham. We think 
hat these experiments embrace all the suggestions that were 
3 rou|^t under the notice of the Elder Brethren for t« ial by the 
Soara of Trade, and which led that Board to suggest that this 
xain of experiments shouM be entered upon. 

We have had several opportunities of inspecting the various 
Kinds of apparatus, and also of witnessing the experiments, and 
m our opinion th<»e experiments have been of an exhaustive 
sbaracter, and have been conducted with great care,, and, we 
believe, in a spirit of the most perfect fairness and impartiality 
to all parties ; and we have further to express our concurrence in 
the conclusions of the Comiiiittee as expressed in the following 
terms : — 

** (l) That the electric light, as exhibited in the A experi- 
oientaJ tower at South Foreland, has ])roved to be the most 
powerful light under all conditions of weather, and to have the 
greatest penetrative power in fog. 

“ (a) That for all practical purposes the gaslight, as ex- 
emplified by Mr. Wigham’s multiform system in B experimental 
tower, and the oil light, as exemplified by the Trinity House 
Douglass six-wick burners in multiform arrangement up to 
trifi^rm in C experimental tower, when shown through revolving 
lenses, are equal, light for light, in all conditions of weather ; 
but that quadrifomi gas is a little better than triform oil. 

‘*.(3) That when shown through fixed lenses, as arranged in 
the experimental towers, the superiority of the superposed gas 
light is unquestionable. The larger diameter of the gas flames 
a^ the lights being much nearer to each other in the gas 
lantern, give the t^eam a more compact and intense appearance 
than that issuing from the more widely separated oil burners. 

** (4) That for lighthouse illumination with gas, the Douglass 
patent gas-burners are much more efficient and economical than 
the Wigham gas-burners. 

** (5) That for the ordinary necessities of lighthouse illumina- 
tion, mineral oil is the most suitable and economical illuoiinant, 
and that for salient headlands, important landfalls, and places 
where a very powerful light is required, electricity offers the 
greatest advantages. 

We may explain that so far back as 1869 we had also occasion 
to conduct a series of experiments at Edinburgh on certain large 
Immers patented by Mr. Wigham, and brought before the 
with the view of increasing the power of sea lights, and 
again in 1870 a further series of experiments was carried out by 
Its, by the direction of the Board of Trade, on the merits of the 
cleric light, and certain important results were obtained during 
these sets of experiments at Edinburgh. The general result of 
the gas experiments then made was that the laige S2-jet gas- 
burner was in no way superior to the 4-wick oil- burners when 
used in connection with the ordinary annular lens, as the 
** greater portion of the y-inch gas flame was with that sise of 
lens necessarily ex-focal. The large burner was slightly superior, 
however, when used in a fixed light apparatus. Our opinion, 
which h^ been corroborated by the recent experiments, there- 
rnre, was that in order to bring out the full power of these huge 
fiaiM, an apparatus of laiger focal distance than usual must be 
employed, and hence we designed the lens of 1,330'^^ radius, 
which has recently been tried at the South For^and with the 
neat satisfimtory 

.The electric fight experiments made at Edinburgh in 186.7- 
^owed that if the electric light beam was mode , to 
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diverge artificially to the same extent as the 4-wick oil flame, 
it was in no way superior in brilliancy, and pointed to the 
advisability of adopting for the electric light the arimiithal 
condensing system of Mr. Thomas Stevenson. This system has> 
been adopted for the electric light apparatus at the South Fore- 
land experiments. The Edinburgh experiments further showed 
that it was necessary in any test of the intrinsic merits of 
electricity, gas, or oil, that the maximum condensation con- 
sistent with the requirements of navigation for each should be 
employed. At the South Foreland experiments, however, the 
condensation of the electric light was only 30^ into 5®, that is 
only 6 times, whereas the Isle of May apparatus, which was- 
exhibited at the South P'oreland, condensed 45" into 3®, that is- 
15 times. Had this or a still more condensed light been used in 
the experiments, the electric light would have shown even 
greater superiority than it did. 

Wc shall afterwards report as to what, in our opinion, ia 
the arrangement of optical apparatus best suited for each 
illuminant. (Signed) T. and D. Stevenson 

Edinburgh, October 14, 1885 


OFFICIAL REPORT ON THE USE OF OIL AT 
SEA FOR MODIFYING THE EFFECT OF 
BREAKING WAVES^ 

HE following Memorandum, dated June 16 last, on the use 
^ of oil at sea for modifying the effect of breaking waves, has 
recently been printed and circulated by the Admiralty ; — 

“ Many further practical experiments at sea have been raade- 
since the report by Capt. Chetwynd, R.N., to the Royal 
National Lifeboat Institution, dated September 30, 1884, or> 
the use of oil for smoothing broken or troubled waters, which 
report was communicated to Commanders-in-Chief in Admiralty 

3206 

Circular Letter of December i, 1884, N.S. . 

8305 

“ As these further experiences go to show that the use of oil, 
under different circumstances, is of very extended and simple 
application, my Lords Commissioners of the Admiralty consider 
it desirable, in order that the facts may be generally known, to 
rc-issue the report above mentioned, together with such other 
information as may serve for the guidance of officers, whose 
attention is hereby called to the fact that a very small quantity 
of oil skilfully applied may prevent much damage both to ships- 
(especially the smaller classes) and to boats by modifying the 
action of breaking seas. 

** Fhe principal facts as to the use of oil are as follow : — 

“On free waves, i.e. waves in deep water, the effect is. 
greatest. 

“In a surf, or waves breaking on a bar, where a mass of 
liquid is in actual motion in shallow water, the effect of the 
oil is uncertain, as nothing can prevent the larger waves from 
breaking under such circumstances ; but even here it is of some 
service. 

“ The heaviest and thickest oils are the most effectual : re- 
I fine<l kerosene is of little use ; crude petroleum is serviceable 
when nothing else is obtainable ; but all animal and vegetable 
oils, such as waste oil from the engines, have great effect. 

“ A small quantity of oil suffices, if applied in such a manner 
as to spread to windward. 

“ It is useful in a ship or boat, both when running, or lying-to> 
or in wearing. 

**No experiences are related of its use when hoisting a boat 
up in a seaway at sea, hut it is highly probable that much time 
and injury to the boat would be saved by its application on such 
occasions. 

“In cold water, the oil being thickened by the lower tem- 
perature, and not being able to spread freely, will have it$ 
effect much reduced. This will vary with the description of 
oil used. 

“ The best method of application in a ship at sea appears to 
be hanging over the side, in such a manner as to be in the water^ 
small canvas bags capable of holding from one to two gallons of 
oil, such bags being pricked with a sail needle to fficilitate 
leakage of the oil. 

“ The position of these bags should vary with the dreum- 
stanccs. Running before the wind, they should be hmg oh 
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either bow, from the cathead, and allowed to tow in the 
water. 

** With the wind on the quarter, the effect aeems to be less 
than in anj other position, as the oil goes astern while the waves 
come up on the quarter. 

** Lying-to, the weather bow and another position farther aft 
seem the best places from which to hang the bags, with a 
sufficient lenjs^ of line to permit them to draw to windward 
w*htle the ship drifts. 

“ Crossii^ a bar with a flood tide, oil poured overboard and 
allowed to float in ahead of the boat, which would follow with 
a bag towing astern, would appear to be the best plan. As 
before remaned, under these circumstances the effect cannot be 
so much trusted. 

“On a bar with the ebb tide, it would seem to be useless to 
try oil for the purpose of entering. 

“For boarding a wreck, it is recommended to |>our oil over* 
board to windward of her before going alongside. The effect in 
this me must greatly depend upon the set of the current and 
the circumstances of the depth of water. 

“ For a boat riding in bad weather from a sea-anchor, it is 
recommended to fasten the bag to an endless line rove through 
a block on the sea-anchor, by which means the oil is diffused 
well ahead of the boat, and the bag can be readily hauled on 
board for refilling if necessary. ’’ 


ON THE INTENSITY OF REFLECTION FROM 
GLASS AND OTHER SURFACES^ 

author pointed out that most previous experimenters, 
* especially Rood, had measured the amount of the 
transmitted light, and that any percentage of error in this 
measarement was greatly multiplied when the results were used 
to calculate the amount of reflected light. In his experiments 
the amount of reflected light was measured directly. The 
method was as follows. Light from a cloud was passed through 
l^und glass in the window of a darkened room, and made to 
tall at the polaridng angle on a plate of glass. The transmitted 
and reflected rays were conducted along different paths by a 
series of reflectors, bur finally emerged side by side and of equal 
intensity. One of the reflectors in the path of the reflected ray 
was the glass surface to be tested, the light falling on it at 
an almost perpendicular incidence. This glass was now re* 
moved, and a single mirror was shifted so as to make the angles 
and points of incidence of the reflected ray on the several 
mirrors the same as before. The reflected ray was now brighter 
than the transmitted. To re-establish equality a disk with holes 
in a ring round tlie centre was rotated in the path. The ratio of 
the sum of the breadths of the holes to the whole circumference 
of the ring gave the percentage of the light that w as reflected. For 
apiece oioptically-worked blackened glass the amount reflected 
was *058 of the total incident light. It was found that the amount 
of reflection depended greatly on the clearness and polish of the 
surface. Thus in one case re* polishing increased the amount 
from *04095 to ’0445. Fresnel’s formula gave in this case 
*04514. Generally it appeared that the amount reflected was 
less than according to Fresnel’s formula — a result contrary to 
that of Rood «. The numbers for polished glass and for silver 
on glass were *94 and '83. 


ON THE NATURE OF SOLUTION 2 

1 N connection with the discussion on the “ Nature of Solu- 
^ tioti,” in Section B, at the Birmingham meeting of the British 
Association, the followii^ paper was read by Spencer Umfreville 
Pickering, Professor of Chemistry at Bedford College : — 

The ** hydrate” theory attributes dissolution to the existence, 
in a stable or partially dissociated condition, of definite liquid 
compounds (general^ unknown in the solid form) of the sub- 
stance dissolved and its solvent, and the mixing of these com* 
pounds with excess of the solvent. 

In certain special instances we have direct evidence of the 
reaUty of such compounds,* but it is on general grounds rather 
than on any special experiments that I would seek to establish 
thdur existence. 


* AhsUwet efa Paper md at the Bimtuiiliaitt meeting, 1886, of the Biitiih 
Assc^cm Lora Rayleigh. 

« p. 33. from the 

* S«e m fcia fly Berth^t. Aim, Ckim, (5), 4, 445 537. 


There is, hi the first place, a strong /n'md improbabil^ 

that substances such as copper sulphate, potassium hydrate, 
which possess such an Intense affinity for water, shot^ be 
capable of existing in the anhydrous condition in the presence of 
an unlimited amount of water. 

We know, moreover, that in a great number of cases*-wh«re 
a dehjrdrated salt is placed in water — ^hydration does undeniably 
precede dissolution, ^ and in such cases the salt can only exist in 
the liquid in Ihe uncombined state if the continued action of the 
solvent is to decompose the hydrate which it has lust formed. 
The only two forces by which such a decomposition mi^t be 
supposed to be effected are (1) the attraction of the bulk of the 
water present for the few molecules of water combined with the 
salt ; (2) the attraction of this same bulk of water for the (anhy- 
drous) salt molecules. On the one hand, however, it is absum 
I to imagine that the mass of water molecules possess such a strong 
attraction for the few contained in the hydrate as to decompose 
this latter, or, even if they did, that they would ever have given 
them up to the salt in the first instance ; and, on the other hand, 
it is equally absurd to urge the intensity of the attraction of the 
salt molecules for the water molecules as a reason for these two 
parting company. 

Another general fact, which lends considerable support to the 
view that the dissolution of a salt is due to the formation of 
a hydrate, is, that those salts which combine with water always 
dissolve in that liquid, and, as a rule, the greater the energy with 
which they do combine with it, the greater is their solubility. 

The thermal phenomena attending the act of dissolution point 
incontestably to the same conclusion. When a dehydrated salt 
(say MgSOj) is dissolved in water a considerable evolution of 
heat occurs : and by the simplest experiment it can be establish^, 
beyond any possibility of doubt, that all, or the greater portion 
of this heat is due to the hydration of the salt. If the salt be 
taken in the hydrated condition less heat is evolved, and, with- 
out a single known exception, this evolution diminishes con- 
tinuously as the salt taken is more and more highly hydrated ; 
but even when taken in its most highly hydrated condition the 
evolution of heat is in many cases still very considerable.*^ Now, 
unless we can reconcile ourselves to attribute the heat evolution 
in this latter case to a cause entirely different from that which 
exists in the other cases, — unless we are content to shut our eyes 
to the proportionality between the heat evolved and the degree 
of hydration of the salt taken, — we must admit that even with a 
fully hydrated solid salt the heat evolved is due 10 further hydra- 
tion ; that not only do hydrates exist in solution, but that they 
are cJften of a higher order^lhan the highest known in the solia 
condition. 

Coming now to the other side of the question, we find many 
general considerations, as well as special results, brought forward 
against the hydrate theory of solution. The latter, however, 
are for the most part, I consider, urged on mistaken notions, and 
prove nothing fro or con 

Thus Dr. Nicol’s study of the molecular volumes of salts in 
solution shows that their volumes are entirely uninfluenced by 
the presence or absence of water of crystallisation in the solid 
I aalt ; that if any water is still combined with the salt when dU* 

I solved it acts in the same way, and is quite indistinguishable 
I from the rest of the solvent present. In so far as his conclusion 
that these molecular volumes afford no evidence in support of the 
! existence of combined water, I entirely agree with Dr. Nicol ; 
but in concluding that therefore no water is combined, he has 
pushed his conclusions far beyond legitimate limits. The same 
reasoning that leads to the belief that the water and the salt 
bear no chemical relationship towards each other in solution 
would hold equally good with reference to the radicles of which 
the salts themselves are constituted, as Favre and Valson il^i* 
caled in 1875 {Comfles Rendus^ Ixxv. looo). Each radicle 
possesses its own specific volume entirely uninfluenced by the 


> Dr. Nicol {RkH. Afa^. 1885, i. 453, and ii, 395) quotes experiments with 
sodium sulphate in opposition to this view. He shows that the dahydflitM 
salt may di^lve in water under beruin cireumsuictces without aay sii^^ 
previous hydration. When it does so, however, it forms a suparsat^tiW 
solution, which is certainly veiy different from a nem^ solttUon, btwff, 
according to Dr. Nicors detennmatioo of thesolubUity, doe to tha mttetMim 
at lower temperatures of conditions which eaist^ natura^ o^f 33 . 
hut when it diMjlves to form a normal sohiti^ it is with ® ^ 

hydration. Whatever this mayprove as to the supermtumtod imlttUott, U 
ceruuniy does not prove that the aorsaal sotudon omsmins the anhydrous sab, 

• Tlims** 7 hc^^^*mS** heat of dUsotedon of ^ ibTooo ink* 

and even this mtniber is pro^bly »ooo to jogoCaT ^ ^it ^o^^ns no 

altowanoe for the heat of fosloiinf the (8o® Cbem, <Soe* 

TVmmw. x886, 079 ^) * 
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of tho other radicle with which it Ja combined : the 
^adidet beheve independenUy, and a* if there were no combi- 

a »tady of the volume* of salts in the 
lissolved state that such results are obtained. Numerous deter- 
sinatioAiof the extent to which the vapour pressure, the freezing- 
and the temperature of maximum density of water is 
hfluenced by the presence of various salts in it, have been made 
yf Wit^ner, Blagden, Dufour, Depretz, Rudorif, and De Coppet,' 
)rith the general results that certain hydrates of the salt are in 
K>tne cases present, and in others the salt is anhydrous ; but 
hese conclusions, which would tell more against the hydrate 
heor^ than for it, are eminently unsatisfactory. The whole 
mestion, however, has been re-opened by Kaoult {Ann. Chim. 
rhyf, (5), 28,133 ; (6), 2, 66, 4, 401) ; and by an exhaustive ex- 
icnsion of the work, and by including solvents other than water, 
ind solids other than salts, he has thrown a new light on the 
iubject* Not only does the salt, in its influence on the freezing- 
^int, show no signs of the presence of combined water, but it 
;hows no signs ol itself being a single compound ; each of the 
•adicles contained in it acts independently of the other, and in 
}recisely the same manner as a molecule of a non-saline substance 
see especially loc. cit, 4, 426). Trecisely similar conclusions as 

0 the apparent non-combined state of radicles in a dissolved 
lalt were arrived at by Valson in his work on capillarity {ihul. 
[870), and by Hugo and Vrie {ibid. 1883) in their examination 
)f the efi'ect of membranes on salt-solutions. Other instances 
)f a similar nature, physical and thermo -chemical, might be 
quoted. 

That atoms or molecules w'hich are undoubtedly united may 
etain their individuality so far as to act towards certain agents 
ts if they were free, is surely not surprising ; and from such 
nethods as would lead us to conclude that the very radicles 
composing a salt are uncombined, it would be useless to look for 
evidence of the more feeble combination of the salt with its 
vater, and inconsistent to argue, from the absence of such 
svidence, that no combined water is present. 

Although 1 am n^t inclined to attribute any weight to these 
>pecial experiments brought forward against the hydrate theory, 

1 is otherwise with more general considerations. 

The formation of hydrates cannot explain the absorption of 
leat which in many cases accompanies dissolution. The pheno- 
nena of solution are too universal to permit of imagining the 
Existence of some definite compound of the dissolved substance 
ivith the solvent in every case. There is a continuous influence 
»erted by the salt on its solvent too extensive to be accounted 
br by the effect of mass on partially dissociated hydrates ; there 
s a continuity between the fused and dissolved states in many 
Mwes, and a regularity in the variation of solubility with change 
)f temperature, &c., which cannot be thoroughly explained on 
he hydrate theory. 

However undeniable the existence of these compounds may 
>e in many c.ises, they do not give an adequate explanation of 
ill the facts of dissolution. 

[ The hydrate theory can be neither rejected nor accepted, 
i The explanation of this contradiction is not, 1 think, very 
lifhcult to find. We are talking about molecules of solids and 
squids, not as they exist, but as they do n i exist. Our chendcal 
prmulm for them represent but the results of analysis, or, at the 
)aost, the constitution of the substance in that transitory state of 
^mpUfleation which immediately precedes entire decomposition ; 
^at their composition may be when in the free state, and 
Removed from all decomposing forces, we know not ; all we do 
tnow or believe ab »ut them is, that they are then far more Com- 
dex than chemical formula: represent. 

Crystalline form alone would show that a number, probably a 
ery great number, of our so-called molecules combine tr^ether, 
lear certain deflntie relations and hold certain definite positions 
owards each other, producing a molecular aggregate or physical 
.nit, which alone should receive the name of molecule.* 

Just as a number of similar particles unite to form an aggregate 1 


* For a g«n«nd summary and discussion of the results from the point of 
tew of these physicists, see De Coppet. Ann. Chim. Pkys. (4), 83, 366 ; a*, 
ss ! and sd, 96* 

• In a Paper read before this Section last 3rear (Report p. 98^ I 

lat oitr formulae ndeauately lepraMtited the molecules of solids and liquids 
Wl whteit chemteal reactions deal, although I folly recognised the existence 
r larenoie complex aggregates: my opinions have so for altered that at 
S mnuddar these aggregeiea to be reoognisebte m many operadoai 
hieiiujfeitsit Im fonuid chei«M« aldiough in the great bnlk of prdtnery reOc- 
^ mtnplMr Ur ulthiM molecules need al ine be considered. 


or true molecule of any simple substance, so will dissimilar 
particles unite to form aggregates of a more complex nature. 

It Is but natural that our prejudices in favour of the “ laws 
of chemical combination and atomic valency, to which wc owe 
so much, should lead us to attribute the variable composition of 
certain substances to our imperfect means of investigation rather 
than to the nonconformity of these substances to our laws. 
Whether we be right or not in our explanation, we must acknow- 
ledge that apparent f/iconstancy in composition is one of the 
most marked features of immense classes of sub. tances which 
cannot be termed other than chemical compounds. 

The varied composition of minerals is said to receive an ex- 
planation in the statement that isomorphous substances may 
displace each other in definite proportions, but to an indefinite 
extent. This is undoubtedly true, but it does not obviate the 
necessity of recognising the exi.stence of some form of attraction 
between these isomorphous substances. No purely mechanical 
or physical cause can explain this phenomenon ; mere similarity 
of crystalline form has been proved to be incompetent to produce 
such results. A selective power is exhibited by the substances 
which thus unite, ^ as well defined as that selective power which 
in the ca.se of simpler substance.s has received the name of 
chemical affinity, and the resulting compounds are characterised 
by the same uniformity in composition and physical properties - 
which is the attribute of acknowledged chemical compounds. 

Nor is it with minerals and artificial crystals only that we 
find ourselves in what would appear to be a wide border- land 
between chemical compounds and mixtures. Whether we study 
the formation of alloys, the occlusion of gases by solids, ranging 
from the most mechanical action by insensible gradations to the 
formation of a substance having every appearance of a definite 
compound, or the decomposition of some of the firmest chemical 
bodies by so-called mechanical means (filtration), or the co^tant 
i change in composition of many basic salts with change in the 
circumstances of their formation,— -we are forced to admit that 
the definiteness which characterises the combination of atoms 
may be absent from, or at any rate unrecognisable in, the 
combination of our so-called molecules to form complex 
aggregates. * 

When we examine the constituents of these apparently in- 
definite compounds, it becomes clear that it is only^ substances 
which resemble each other which can combine in this manner ; 
and one of the most striking features of dissolution offers such 
a strict parallel to this, that its meaning can scarcely be 
mistaken. 

A certain degree of similarity in nature between the solvent 
and the substance dissolved is the invariable accompaniment of 
dissolution. 

Dissolution, I believe, is but one of the many results of 
apparently indefinite chemical combination. 

We cannot obtain a satisfactory explanation of the compo- 
sition of minerals by admitting the existence of definite double 
salts only, nor can wc explain the phenomena of dissolution 
by confining our attention to definite hydrates only. Ihcse may, 
and in all probability do, exist in solution, but they are only 
small circles within the larger ones ; their successive formation 
and decomposition would give rise to irregularities and effects 
such as those which are observed in some cases ; but these ir- 
regularities would form but ripples on the more regular changes 
which would accompany the variations in the molecular aggre- 
gates, — variations which, as in the case of minerals, vvould be so 
dependent on physical conditions as to obliterate their chemical 
nature when examined from many points of view. 

The evvdution of heat accompanying dissolution will still be 
attributable, as on the ordinary hydrate theory, to the formation 
of chemical compounds, but the far greater complexity, and, 
consequently, instability of thc-e, than of atomic hydrat^ if I 
may so call them, will remove all difficulty in comprehending the 
continuous effect of the mass of the solvent upon them, even 
when the latter exceeds that of the salt many hundred-fold ; 
where heat is evolved, therefore, the evolution will be increased, 
though at a diminishing rate, by dilution. 

The rapid increase in the heat of dissolution, produced by a 
I rise of temperature, is but a necessary^ consequence of the 
formation 01 a chemical compound possessing a specific boat less 


^ A poiver or ** affinity** 80 strong that it will sometimes indiioe a ^ to 
separate out in a crystalline form and with a propoi^on of water forsign to 
its nature, as well as from a sohidon too areait to ytekt it of its ^own acootd 
(Aston and Pickering, “ liulttpte Sulphates,** Cktm. Soe, x 886 l. 

■ J. M. Thomson, on the ** Double Sulphates of Nte^ and (>>bak**(M/. 
Au^e. Re/. 
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than the mm of thoae of its components, and would of itself go 
&r to prove that a solution did in reality contain sudi a com* 
pound* But a rise of temperature would also undoubtedly have 
another and opposing eflfect, for, being inimical to the com- 
plexity of these hydrates, they would he more dissociated at 
higher than at lower temperatures, and hence the beat of 
dissolution would not be so great as it should he according to 
the various specific heats. This is precisely what Dr, Tilden 
has prove<l to be the case (Pfvc» 1885, 401). 

There is, however, another action which I believe accompanies 
evOT act of dissolution resulting in the aifsorpUon of heat. 

Tne heat absorbed by a large number of salts in dissolving 
cannot be freely accounted for by the mere physical change of 
the solid into the liquid salt. Thus, the heat of dissolution of 
potassium nitrate is ->8500 cal., and that of soclium nitrate 
-5000 cal, whereas the heat of fusion of these salts at the same 
temperature is but - 1300 and —2300 cal. respectively. There 
must be some other heat^ absorbing action besides the fusion of 
the salt. The amount of heat thus absorbed increa<ies also with 
the dilution of the liquid. Moreover, we cannot, I think, account 
for the manner in which heat is evolved in one case and absorbed 
in another, or the way in which an absorption of heat sometimes 
gives place to an evolution, as the temperature or other con- 
ditions are changed, but by admitting the constant co-existence 
of two actions producing opposite thermal effects, and being 
infiuenced to different extents by an alteration of circumstances.^ 

On the theory which I am here aclvcK:ating, this atisorption of 
heat receive.** a ready explanation. Whatever be the complexity 
of the molecular aggregates of a liquid, those of a solid will be 
still more complex. Fusion would, therefore, entail their himpli- 
fication ; it would be but a chemical decomposition absorbing 
heat ; this simplification would be pushed much further, how- 
ever, when the salt is dissolved instead of being merely fused, 
for the particles of the liquid act chemically (^.r those 

of the solid and combine with them themselves ; the cold 
absorbed on dissolution Wvmld exceed that absorbetl on fusion, 
and would, moreover, be increased by increasing the amount of 
the solvent. This accords fully with the facts oTsserved. 

All the phenomena attending dissolution are, therefore, I 
contend, accounted for by a full recognition of the real com- 
plexity of the units of matter, and by taking the more liberal 
view of chemical combination which is inculcated by a study of 
minerals and other substances. Every act of dissolution involves 
two actions. 'I'he chemical decomposition of the more complex 
aggregates of the solid into a simpler form, absorbing heat, and 
a chemical combination of these with the liquid, evolving heat ; 
the only quantify which m c can at present measure is the algebraic 
sum of these two, 

Mr, Durham next gave a short statement of his own theory 
of solution ; — 

When, for example, common salt (NaCl) is placed in water, 
all the atoms act upon each other. The sodium of the salt acts 
upon the oxygen of the water, and the chlorine of the salt upon 
the hydrogen of the water ; and the result is a definite com- 
pound, which we call a solution. The heat of formation of the 
add is neutralised by the heat of formation of the oxide. If they 
be not equal, the diference is the heat of the solution ; if they 
be equal, the heat is of course mV, If the former be the^greater, 
the heat of the solution is negative ; if the latter, it is positive. 
Solution arises from chemical affinity, and takes place inversely 
as the attraction between the positive element and the oxygen — 
and the negative element and the hydrogen — of water. But 
chemical affinity is itself physical ; the atoms a c physical, and 
all forces which act upon them must be physical forces. In a 
chemical mixture every atom is acting upon every other atom, 
but srch action can be nothing else than physical ; and we are 
therefore led to the conclusion that there is really no difference 
between chemical and physical action, and, consequently, that 
the alternative between the two does not exist 

In the course of the discussion, and preceding the reading of 
Mr. Pickering s paper, the following remarks were made : — 

Dr. Am^trong »aid that, from the summary given by Prof. 
Tilden, it appeared that the two important questions for dis- 


hyd«sM, tmpre«aM vew £rdlj^ t)w co-exUtence cf two arttoo*, 

alihouga JThoimen hlmMU does not seem to have noticed it. 


Cttsaion were-^(i) Does water of cryrttallitatiaA exist 
combined with the salt as it did prior to dlssoIutiQiif and 
f2) What distinction is to be drawn between chemical eotn* 
Innation and mechanical association or adhesion ? In short, arc 
the phenomena of dissolution of a chemical or of a mechaiilcftl 
character ? But Prof. Tilden had made an important ommim, 
inasmuch as he had n )t discussed the possible simplification of 
the molecules on dissolution : in discussmg the evidence afforded 
by the various phenomena, everything turned upon the question 
whether the crystal molecules are of the oompo^ution represented 
by our ordinary formulae, or are more or les.s complex. 

As regards the first question. Prof. Tilden appeared to differ 
from Dr. Nicol, and to think that water of crystallisatkm did 
exist in solution. (Prof. Tilden, interposing, desired to explain 
that what he had said was that it was impossible, in the case of 
any solution, to say that one portion of the water is in com- 
bination with the salt and that another is not ; all the phenomena 
of dissolution and dilution being continuous, no point can be 
found at which such a di-stinction can be set up. He believed 
that the salt was attached to all the water present without 
exception.) 

Dr. Armstrong, resuming, said that much of the evidence 
ap}>e.ared, he thought, to favour the conclusion that in certain cases 
water of crystallisation did exist in solution ; the difference 
in colour between ntany hydrated and dehydrated salts taken in 
conjunction with the colour of their solutions. Again, many 
dehydrated salts dissolvetl much kvss readily than the correspond- 
ing hydrated salts : instances of this kind were not common 
among inorganic salts, but were often met with among organic 
salts, and the si>eaker cite<l calcium butyrate anti certain naph- 
thalene- and n.'ipthol-sulphonates as examples. I >extro«e, again, 
ordinarily crystallises with two molecules of water, but if de- 
hydrated and carefully dis.solved in water at a low temperature 
it may be crystallised out from the solution in the anhydrous^ 
state. '1'. 'riiomsen’s recent experiments, however, appeared to- 
show that when two substances were dissolved in water they ap- 
propriated the water in the proportions in which they were pre- 
sent, thu.s favouring a purely mechanical interpretation of the 
phenomena of dissolution : but, on the oilier hand, it was to be 
noted mat in the case of citric and sulphuric acids, for example, 
Thomsen's results were in accord with this conclusion only whew 
it was assumed that the citric acid was present as the dihydrate, 
and sulphuric acid as the monobyd rate, II^SCVOH^. In fine,, 
the speaker w.is of opinion that while the question coukl aot b^ 
r^arded as settled, yet there was a considerable amount of evi- 
dence that the water was not evenly distributed, but was, in 
some cases at least, in part directly combined with the dissolved 
substance. I )r. Nicol had deduced an ingenious argument from 
Thomsen’s observations on heats of neutralisation. Aft a criticisin 
of Dr. Nicol's argument from the existence of neutralisation con- 
stants he would venture to say “ Put not your faith in constants.’’^ 
If the views which he held — views which probably were at pre- 
sent peculiar to himself— -were correct, the quantities in question 
-ought to have a constant value. According to Helmholtz, all 
atoms hold a positive or negative electrical charge, a singtO 
charge being associated with a monad, two with a dyad, and so- 
on. If when combination takes place these charges exactly 
neutralised each other, all compounds would be neutral and satu- 
rated ; but actually this is not the case : in point of fact, there is 
no such thing as a saturated compound. Helmholtz seems to 
think that the charges may be held by different atoms with 
different degrees of force, but the speaker took a somewhat 
different view, and thought that probably when two atoms com- 
bined, in consequence perhaps of i>cculiariiics of slructttfc, thek 
charges were not completely used up ; the resulting txu^eculet 
therefore possessed a certain residual chaige or affinity, and wetc 
consequently in a i-msition to enter into combination with othei 
molecules. Thus water, he thought, was not a saturated com- 
pound ; its oxygen atom was still possessetl of residual affinity. 
The same was true of sulphuric acid. Consequently the tw< 
could combine together to form a hydrate. On nctttmli»inE I 
dilute .solution of alkali by a dilu’e solution of acid, a staWt 
condition is finally attained, and it is to be assumed that tw 
affinities are fully satisfietl, or very nearly so— ^at the cnai^ 
practically neutralise each other : hence it may be expected tnaJ 
the heat of neutralisation will have nearly a constairt value pm 
vided there be no disturbance such as the separation of a pre 
cipUate would produce* But the value of each of the sevem 
processes which go to make up the heat of neutwisation an 
entirely unknown to us, and in the absence of such koowieage t 
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httjKHitble topl^Gie much conitdenc^ in ai^uments based upon 

» itni^ 0^ itttcn oompl«x phenonten^ 

Ait tbe question of ohemicftl ve^^sus mechanical action, 

s Speaker conld only imagine one form of mechanical action 
enSiim dissolution, vis. of the water molecules bomhard- 
r the^tfaces of the solid, and as it were chipping off particles. 
1 other actions, in so far as they could be regarded as involving 
i attraction of the molecules of the dissolved substance by 
3)se of the solvent, he was inclined to class as chemical. No* 
ng was more certain than that dissolution depended on the 
ture both of the solvent and of the su stance displved. Like 
tsolves like — Water is tAe solvent for bodies containing oxygen ; 
Iphur compounds are dissolved by carbon bisulphide ; phos* 
orus compounds by chloride of phosphorus ; shale spirit, 
lich is rich in oleBnes, and especially rosin spirit, which is rich 
acetylenes and benzenes, were far better solvents of hydro- 
*bcms and resinous bodies than petroleum, which consisted of 
uiated inert hydrocarbons, and was the worst of solvents, 
cts such as these spoke strongly in favour of the conclusion 
It the phenomena of dissolution are largely of a chemical 
sracter. 

Prof. W, N. Hartley was understood to base the argument in 
^our of the hydration theory chiefly on the changes of colour 
served in the solution of certain salts in various proportions of 
ter. The chlorides, bromides, and iodides of cobalt, nickel, 
d copper exhibit these phenomena most j^jlainly. Thus the 
lidc of cobalt in the anhydrous s ate is black, its dihydrale is 
fen, the hexhydrate a reddish brown. If this last be dissolved 
water a pink solution is formed, which probably contains a 
her hydrate. The brown saturated solution of the hexhydrale 
a very dense liquid, of specific gravity about 3, and when 
Lter is added to it the formation of the pink liquid is attended 
a large evolution of heat, and this aflords evidence that the 
dratc exists in the solution. Again, hydrated cupric chloride 
ntains two molecules of water, and when quite dry is of a j^ale 
le colour. Its solution in water has the same colour unless it 
heated, and then it turns green. Nickel salts behave simi- 
ly. So that the evidence, on the whole, warrants the belief 
M when a hydrated salt is dissolved in water the water of 
rstalHsation remains a constituent part of the molecule. 

Dr. Gladstone commenced his remarks by a discussion of the 
estion. What is a salt in solution ? Is the solution of a salt in 
;ter a process analogous in any degree to the decomposition 
lich takes place when one salt is mixed with another? Take, 

' instance, chloride of sodium and water. Many yeai-s ago the 
;aker had endeavoured to determine whether any chemical de- 
nposition of the salt by the water occurred so as to give ri'-c 
sodium hydrate and hydrochloric acid, but he had come 
the conclusion that this decomposition took place, if at all, 
ly to a very small extent. Many salts, as had already been 
,ted, combine with water to form coloured hydrates, and the 
drate is of a colour different from that of anhydrous salt, 
t a coloured hydrate, when <lissolved in a sufheient mtanlily 
water, is never changed by further dilution. The speaker had 
ieavoured to ascertain whether the specific refraction of sub- 
nces was altered by solution. He had found that no alter- 
on could lie detected, and this result was afterwards confirmed 
the experiments of other chemists. The refraction equivalent 
a solution is equal to the sum of the refraction equh'alents of 
i salt and the water present In an alum solution, the water 
cry^allisation supposed to be in combination with the salt is 
t distinguishable by its refractive power from the water of 
ution outside it. It seems imjxissible, however, to arrive at a 
iclusion with regard to the constituents of a solution. The 
a of reciprocal decomposition is not supported by experi- 
ntal evidence, save in some exceptional cases, and the actual 
^tion of a d.ssolved salt seems beyond expression by 


YEARS’ PROGRESS IN ASTRONOMY’- 

^HB B<trth» — In what may be called the astronomy of the 
earth there is no venr great discovery, nothing extremely 
dr and brillianl to record during the past decide ; but ^cre 
f been considerable and steady progress. 
i») As regards the earth’s form and dimensions, it has become 
te certain that Bessel’s ellipticity (1/300) is too smalt. 
wIteV value of 1/294 1$ now admitted and employed on the 

Ffogreii la Aatroupmy, » 876*86/* by Prof. C. A, Young. 
Suiir »jr, btffors the New York Academy or Sciences. 


U.S. Coast Survey with a decided improvement of accordance. 

A slightly larger value even is suggested by the most recent 
pendulum observations, and 1/292 is now adopted in Europe. 

One of the most important steps in this branch of investigation 
is the discovery by Mr. Peirce (of our own Coast Survey), of the 
large correction re<piired in many former pendulum determina- 
tions, on account of the yielding of the stand from which the 
pendulum is suspended. 

During the past ten or fifteen years a great amount of material 
has been collected towards a complete gravitational survey of 
the earth, by the work of Lieut. -Col. Herschel in India, and of 
the officers of the Coast Survey in this country and elsewhere, 
and a very important part of it has consisted in connecting the 
older work with the new, by Peirce’s operations in Europe, and 
those of Herschel in this country. 

At the same time it has become incieasingly evident that very 
little is now to be gained by endeavouring to find a spheroid 
fitting the earth’s actual form more closely. It will be best 
simply to ad^it some standard (say that of Clarke, but it makes 
very little difference what), and to investigate hereafter the local 
deviations from it. These deviations seem to be larger and 
more extensive than used to be supposed, the station errors in 
latitude and longitude being at least quantities of the same order 
as the variations of elevation. 

We mention, in passing, the investigations of Fergola, based 
on observations at Fulkowa and Greenwich, and leading to a 
suspicion that the axis of the earth is slightly changing its posi- 
tion and shifting the place of the Poles on the earth’s surface. 
Operations have been o^anised to determine the question by 
co-operation between different observatories in neariy the same 
latitude, but widely differing in longitude. 

Nor ought we to pass unnoticed an elaborate paper by Kap- 
teyn, of Groningen, on the determination of latitude by a 
method dej^ending upon time-observation of stars, at equal 
I altitudes, though in widely different parts of the sky ; the stars 
being so selected that all errors of star-place s instrument, and 
clock, are almost perfectly eliminated. In the sane connection 
we ought to mention also the new equal-altitude instmment, 
i the Almucan’ar, invented by Chandler, of Cambridge, and his 
1 development of the method of determining time by its use. It 
may possibly supersede the transit instrument for this purpose, 
as he seems to expect, though we think it hardly likely. 

Rapid progress has been made in determining the difference 
of longitude between all the principal parts of the earth. There 
now remain very few stations of much importance which have 
not their longitude from Greenwich telegraphically settled 
within a small fraction of a second. In Europe Albrecht has 
combined into a consistent whole all the different data for more 
than one hundred points. Our American system has been simi- 
larly worked out by Schott, and is connected with the European 
by no less than four different and independent cable-determina- 
tions. South America is connected with the United States by 
the recent operations of our naval officers in the West Indies 
and along the eastern and western coasts of the continent ; and 
with Europe by a cable connection between Lisbon and 
Pernambuco, also effected by them. It is worth noting that 
two large errors in European longitudes owe their detection to 
American astronomers. The difference of longitude between 
Greenwich and Paris was corrected by our Coast Survey in 
1S72 to the extent of nearly half a second of time, and our naval 
officers in I1878 showed that the then received longitude of 
Lisbon was $’545. too small ! It is a less surprising fact that 
an error of 35s. was found in the longitude of Rio. 

Our navy has abo determined an important series of tele- 
graphic longitudes alon^ the eastern coast of Asia and through 
the East Indies. The French have been doing similar work in 
the same regions, especially in connection with the transits of 
Venus ; and the English have determined a large number of 
longitudes in India. These Asiatic longitudes have been 
recently connected with Australia and New Zealand by English 
astronomers, and a telegraphic longitude connection has Been 
effected down the eastern coast of Africa fron Aden to the 
Cape ; so that now ii^s perfectly practicable, if it is desimbte, 
to nave one standard of time in all the civilised world. 

A word perhaps is here in place as to this question of standard 
time and the beginning of the day. The adoption by our rail- 
roads of the system of standards differing from Greenwich time 
only by entire hours has, I think, been admittedly a great step 
in advance, as regards public convenience and safety in tra- 
velling. At a few points, where standard and local time happen 
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to difier hy neftrly the maximnm possible emonat of half an 
hour, some annoyance is felt, and there is still some opposition ; 
but it seems quite clear that, in this countiy at least, all resist- 
ance will soon die out. 

As regards the more purely astronomical question of making 
the astronomical day coincide with ^he civil day, by beginning at 
midnight, instep of noon, as it does at present, there is more 
difference of opinion. For my own part, i am frankly in favour 
of the change, because 1 see no use in perpetuating an anomaly 
which is sometimes annoying and confusing. At the same time 
the change would, of course, involve some inconvenience to 
computers and night -observers, and it must be admitted that 
at present a large number, and possibly a majority, of the most 
eminent asUonomers, in other countries as well as in this, are 
opposed to it. Those of us whose work falls about as much in 
the day as in the night, and those, I think, who take a long look 
ahead, arc in favour of the reform ; but those whose work is 
mainly nocturnal, or is based on observations made chiefly at or 
near Uie “witching hour,’^ dread the inconvenience of a change 
of date in the midst of the record, and the risk of confusion in 
the interpretation of old observations. 

The question, however, seems to me not a very important one. 

1 notice that the visitors of the Koyal Observatory have just 
recommended that the change be introduced into the British 
Nautifal Aimanar for 1891. 

Before passing to the moon, a word should be added as to the 
outcome of the most recent investigations regarding the steadiness 
of the earth*s rotation. Some irregularities in the lunar motions 
have appeared to justify a suspicion, at least, that they might 
be cau^ by irregularities in the length of the day. The re- 
searches of Newcomb upon ancient eclipses and occuUations of 
stars give results not necessarily inconsistent with this hypo- 
thesis, perhaps even slightly in its favour, but his careful ex- 
amination of the past transits of Mercury contra-indicates it 
pretty decidedly. 

The Moon . — During the past ten years there has been no 
work upon the lunar theory quite on a level with that of 
Hansen, Delaunay, Flantamour, and Adams in the years pre- 
ceding ; but the labours of Neison, Hill, and Newcomb well 
deserve mention. The former especially has carried his approxi- 
mations to a considerably higher point than any of his prede- 
cessors, though not without making a few numerical mistakes, 
wldch have been detected and corrected by Hill. The investi- 
gation of ancient and mediaeval observations of the moon by 
Newcomb is also a very important work, as .showing clearly that 
the lunar theory is still incomplete, and that it i.s impossible by j 
any tables yet made to represent accurately the whole series of 
observations. A value of the secular acceleratijn which smts 
the observations of the liKt 200 years will not fit the Aralnan 
observations made 1000 years ago, nor will it satisfy the eclipse 
observations of still more ancient date, unless at least the 
received interpretation of those ancient eclipses be admitted to 
be wrong, as Prof. Newcomb seems to consider rather probable. 
From his discussion he derives for the secular acceleration a 
value of 8" '4, as against the value of I2" i, deduced by Hansen. 

It will be remembered probably by every one present that the 
theoretical value of this quantity is about 6", and that Fcrrel. 
Adams, Delaunay, and others, attributed its apparent increase 
to 12" to the action of the tides in retarding the e^th’s rotation 
and so lengthening the day ; if Newcomb’s value is correct, this 
tidal retardation is cut down from 6" to about 2"‘S. 

The study of the moon’s surface has been carried on with 


and th^ seemed to show that at the time of full moon we 
receive m>m our satellite, not merely refiected heat; but warmth 
radiaied from the moon’s surface ; as if this surfi^ were raised 
to a considerable temperature by the long insolation to which it 
has been exposed during the preceding fortnight. Lord Kosse 
estimated the probable temperature o? this heated rock to be M 
high as from 300* to 500* F. 

But within the past four or five years this conclusion has been 
called in question. Observations at Parsonstown, of the rapid 
diminution of radiation during a lunar ecli^, seem to favour 
the newer view that the moon’s surface, like that of a lofty 
mountain-top on the earth, never gets very hot, since the ab- 
sence of air enables the solar heat to escape nearly as fast as it 
is received. 

Prof. Langley's recent and still progressing work upon this 
subject far excels in delicacy and elaborateness anything done 
before. At first it seemed to show that the temperature of 
freezing water was never reached even at the hottest parts of the 
lunar surface ; but the later observations throw some doubt on 
the legitimacy of this inference. It is found that the radiation 
from the moon unquestionably contains a considerable percent- 
age of rays which have a wave- length than any of the 

heat-rays from melting ice ; and this fact has been supposed to 
make it probable that the moon’s surface was colder than the 
ice. Bat then, within a few weeks, Prof. Langley has found the 
long- waved rays in the radiation from an electric arc/ So the 
question still hangs debatable. 

/he Suds Parallax —-I think we may say that, during the 
past ten years, substantial progress has been made with the 
problem of the solar parallax. The transit of Venus in 1882 
adds whatever value its results may have to those obtained eight 
years before ; but, on the whole, so far as can be judged from 
the reductions thus far completed .and published, it would seem 
likely that the outcome of the transit observations will be simply 
to confirm the results obtained by other methods. It may be 
that the (Lata obtained from the German heliometer measurements 
will prove more accordant and decisive than those derived from 
photographs and from the cont.nct observations ; there arc flying 
rumours that they will, but it will be neces^ry to await the 
oflicial publication for certain knowledge on this point. If they 
do not, we shall be obliged, hereafter, to relegate transit obser- 
vations to a secondary rank, as a means of determining the sun’s 
distance. From the various observations of the two transits, 
different comjuiters have deduced values of the parallax all the 
way from 8 ' *6 to 8" *95, corresponding to a distance ranging from 
95 ,o<x 5 ,ooo to 9r,5oo,ocx> miles. 

The case is (juite difl'erent with the heliometcr observations of 
the opiiosiiion of Mars, in 1877, ma(le by Mr. Gill at Ascension 
Island. These give, in a most ilefinite and apparently authori- 
tative manner, a value of 8 "783, and are apparently irrecon- 
cilable with any value much greater than 8''*8i, or less than 
8" 75. 80 far as can be judged from the number, nature, and 

accordance of the observations, 1 believe we must accept this as 
the most trustworthy of the geometrical methods yet employed ; 
though the weight of the result would certainly bo increased if 
it did not depend to such an extent upon the work of a single 
indivi lual. 

The confidence of astronomers in the correctness of this value 
is greatly funificd by the fact that the most recent and reliable 
determinations of the velocity of light, made by Michelson and 
Newcomb, in 1877, 1880, 1881, and 1882, when combing with 
the Pulkowa constant of aberration determined by Nyrcn from 


been reached, though Klein’s observation, in 1877, of what he 
supposed to be a newly-formed crater (Hyginus N.), excited a 
good deal of interest and discussion for a number of years ; and 
tM most eminent selenographers are still divided in opinion on 
f be question. 

The publicaticm by the German Government of Schmidt’s 
great map of the moon, in 1878, unquestionably marks an epoch 
m selenography ; and the photographic work of Pritcha'^d, and 
the beliometric determination of ine moon’s physical Ubration 
by Hartwig, most not pass unnoticed. 

Probably, however, the lunar work whtdi has drawn to itself 
most attention and interest is the investigation of the moon’s 
heat by Lord Rossc and Prof. Langicw. 

The earliest observations of the fond date bade now forty 
years, when Melloni, in 1846, first detected the moon’s heat hf 
means of the then newly-invented thermopile. But the first 
s«a!ly identific meamrements are only about fifteen years old, 
due to Lord Rosse, at Parson-town, and to Mark X>avy, at Farit ; 


irith the preceding almost to the hundredth of a second— 8 *794 
s against 8" 783. It is true tlierc are possible theoretical objec- 
ions to the methexi ; as, for instance, that the result may Im 
lighted affected by the motion of the solar system ihr(^b 
pace. Enough is not known certainly about tnc constitution 
)i the medium that transmits light through space, to decide all 
uch questions a priori and authoritatively ; but it is 
ionable that any correction needed on account of sudt possww, 
auses of error must be very minute. ' 

We believe, thereJbre.nbat it U ‘2, 
idently that the wlar pamltox i» about 8 ^ 
rifle lea*), which makea the aun’i mean 
niles, with an error not likely much to 
\ larger value of the parallajc (alynt 8 ^ 85 ) 
n the nautical almanaa, and uc^niably “ 

»f the iwaltt givwt bf*tt the knowa metho^ ,, t 

the other meth^ seem to ns to compete at ail m prtew^ 

with the two whose aathority aOc^. 
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Tht Sun and Mtteorthgy.—rht study of the wlar surface has 
been carried on very persistently by Sporer, in Germany, as 
well as W others, and a great amount of material has been toI- 
lected beikrittg the theory and nature of sunspots, and their 
periodidtys The extensive series of photographs obtained at 
tosw* and at Dehra Doon, in India, constitutes almost a con- 
tipuotts record of the solar surface for several years. The rela- 
tion between this periodicity and terrestrial conditions has been 
assiduously examined, but on the whole the outcome seems to 
me to leave this connection as doubtful as it ever was, in most 
cases at least. While in some parts of the earth it looks as if 
the« were a slight but marked increase of storm and rainfall at 
the time of sunspot maximum, the reverse seems to be true in 
other countries. In South America, Dr. Gould thinks that he 
has demonstrated a very perceptible effect of the condition of 
the 8un*B sttiface in modifying the strength and direction of the 
twindi ; but thus far similar investigations elsewhere show no 
SBUch result. It will evidently he necessary to wait for a longer 
land more widely extended collection of statistics to settle the 
question. We do not even know as yet whether we get more 
ior less than the average heat from the sun during the sunspot 
maximum. 

But I think it may be set down as certain that the condition 
of the sun's surface exerts, if perhaps a real, yet only a very slight 
effect upon onr earthly meteorology. With terrestrial magnetism 
the case is markedly and singularly different, and one of the 
most interesting problems now pressing for solution is the nature 
"'f the connection between solar disturbances and magnetic 
orms. 

Soiar ffeat . — A great deal of labour has been expended upon 
It study of the sun’s heat during the last decade. The in- 
sstigations that strike me on the whole as most worthy of 
lention are those of our own Langley and of the Italian Rosetti, 
hose early death a few months ago is a great loss to science, 
ecchi and Ericsson, on the one side, had contended for a 
>lar temperature of some millions of degrees, basing their 
jsults on Newton’s law of cooling ; while, on the other, Crova 
ad Violle, from their measures of the solar radiation, reduced 
ccording to the so-called law of Dulong and Petit, maintained 
lat the temperature does not much exceed that of many ter- 
sstrial furnaces, somewhere from 1500° to 2500® C. Rosetti’s 
xperiments upon the radiation of the electric arc and other 
3urces of intense heat showed pretty clearly the inapplicability 
f Dulong and Petit’s law to high temperatures, and indicate a 
jlar temperature not far from 10,000® C., or 18,000° F. But 
ley also moke it clear that the limits of uncertainty are still 
great. 

Prof. Langley, by his invention of the bolometer, has been 
ble to inves^ate separately the amount of energy transmitted 
3 the earth in the solar rays of every possible wave-length, and 
> determine the effect of our atmosphere in absorbing each kind 
f ray. He has shown that the older method of investigating 
Ins solar radiation, in a lump so to speak, gives fallacious 
esults on account of atmospheric absorption ; and that the 
ecessary correction compels us to increase our estimate of the 
un’s energy at least 20 per cent. In ray own little book upon 
he sun, published in 1881, I had set the so-called solar con- 
tant at twenty-five calories per square metre per minute. It is 
low certain that it must be put at least as high as thirty. Prof. 
I^ngley’s investigations seem also to show another remarkable 
that we do not receive from the sun any at all of the low- 
slowly-pulsing waves, such as we get from surfaces at 
t below the temperature of boiling water. The solar spectrum 
bpears to be cut off abruptly at the lower end ; and this cutting 
p we know cannot have been effected in the earth’s atmosphere, 
jecause we receive from the moon in considerable quantity just 
very sort of low-pitched rays. Langley finds them also 
roundant in the radiation of the electric arc, so that we can 
lardly suppose them to be oHginally wanting in the solar heat. 
I now looks as if we must admit that they have been suppressed 
|ther in the atmosphere of the sun itself, or in interplanetary 
ftmee. Another striking conclusion first clearly pointed out by 
Langley is that, if the sun’s atmosphere were removed, its light 
ffouM be strongly blue. 

C f- Th$ Spiar Surfuce aftd As regards the general make- 

|p of ther solar voxfaat^ I do not think there has been any new 
jmt of extreme importance brought out within ten vears. Janssen 
, however, carried solar photography to higher excellence 
n over attained before, and has emtamed plates that show the 
Itnsittles i^d their grouping on a scale previously unknown. 


He thinks that his plates prove a peculiar constitution of the 
solar surface, conswting in collections of clearlv-defined and 
rounded granules, separated by regions or streaks where they 
aie ill denned and elongated ; and ne calls the phenomenon the 
“ reseau photosph^rique,” or photospheric network. According 
to him the “net” remains approximately constant for some 
minutes at a time, as shown by plates taken in quick succession, 
but is subject to rapid and enormous changes in periods exceed- 
ing a quarter of an hour or so. I find some scepticism among 
high authorities as to the trustworthiness of his conclusions. 
There are suggestions that the appearances presented may be 
due to currents of air in the telescope tube and at the surface of 
the sensitive plate ; but I am disposed to think he is right, for, 
on several occasions when the seeing has been exceptionally fine, 

I have observed with my own eyes something quite analogous, 
in our large telescope at Princeton. 

The spots have been carefully studied by several observers, by 
Sporer especially, in a statistical way, and by V ogel, I^ohse, 
Tacchini, and others, as to structure and detail. Sporer has 
brought out very clearly the connection between the number and 
average latitude of the spots. It appears that, speaking broadly, 
the disturbance which produces the sunspots begins in two belts 
on each side of the sun’s equator in a latitude of over 30® ; these 
belts or spot-zones then gradually move in towar(fe the equator, 
the sunspot maximum occurring when their latitude is about 
16®, while the disturbance gradually and finally disappears at 
a latitude of 8® or lo®, some twelve or fourteen years after its 
first appearance. But two or three years before this disappear- 
ance a new zone of disturbance shows itself in the same latitude 
as its predecessor, so that for a while, about the time of sun- 
spot minimum, there are two well-marked zones of spots on each 
side of the sun’s equator — one pair near the equator, due to the 
expiring disturbance which began some ten or eleven years ago ; 
the other far from the equator, and due to the newly-arising out- 
burst, which will reach its maximum in three or four years, and 
then pass away like the former. 

There can be no doubt that the phenomenon is a very sig- 
nificant one, but its explanation, like that of the periodicity 
itself, is still to be found. 

Nor is the problem of the spots themselves yet fully solved. 
Not that there is any reasonable question that they are hollmvs 
in the solar photosphere ; but how they originate, how deep 
they are, and what are the causes of their darkness, and the 
condition and temperature of the darkening substance — these are 
questions to which only uncertain answers can now be given. A 
long and imjx)rtant series of observations upon the widening of 
the lines of certain elements in the sunspot spectra has l^n 
made by Mr. Lockyer, and establishes clearly the fact that those 
lines, of iron for instance, which are conspicuously black and 
wide in the sunspots, are often just those which do not show 
themselves conspicuously in the prominences •, and moreover 
both in spots and prominences the iron lines that do show them- 
selves are most frequently those which closely coincide with 
lines in the spectra of other substances. Singularly, also, and 
so far quite without explanation, it appears according to his 
observations that at the sunspot maximum those iron lines 
which at other limes are conspicuous in spot-spectra entirely 
disappear. 

Pei haps I may be allowed to mention here a recent observa- 
tion of my own upon these spot -spectra : with a high dispersion 
the darkest part of the spot-spectrum is found to be not con- 
tinuous, but made up of fine lines overlapping or almost touching 
each other, with here and there a clear space left, like a fine 
bright line. It means, I think, that the absorbing \apours 
which darken the interior of the spot are wholly gasecus, and 
tends to disprove the idea that they are mostly of the nature of 
smoke or steam. We mention also, in passing, another thing 
which has been shown by our large instrument at Princeton — 
that the apparently bulbous, finger-tip-Uke terminations of the 
penumbral filaments are often, under the best circumstances of 
vision, resolved into fine, bright, sharp-pointed hooks which look 
like the tips of curling flames. 

KTo be continuetL) 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

— At the biennial election of members of the 
Council of the Senate, Prof. Michael Foster 1^ Dr. Donald 
MaoAlister were dected to serve for four years* . 
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SOCIJET/ES AND ACADEMIES 

London 

Mathematical Society, November ii. — Mr, J. W. L. 
Oiaisber, F.R,S„ President, in the chair. — Mr. F. S. McAuIay, 
St. Paurs School, was elected a Member . — Tht following 
gentlemen were elected to form the Council for the ensuing 
session .* — President : Sir T, Cockle, F.R.S. ; Vice-Presidents : J. 
W. L. Glaisher, F.R.S., iVof, Harry Hart, and the Right Hon. 
Lord Rayleigh, Sec.R.S. ; Treasurer: A. B. Kempe, F.R.S. ; 
Hon. Secretaries : Messrs. M. Jenkins and R. Tucker ; other 
Members : Prof. Cayley, F.R.S. ; E. B. Elliott, Prof. Green- 
hill, J. Hammond, Prof, M. J. M, Hill, C. Lexideredorf, Capt. 
Macmahon, R.A., S. Roberts, F.R.S,, and J. J. Walker, 
F.R,S. — The retiring President, T, W. L. Glaisher, F.R.S., 
delivered an address, which treated of the Mathematical Tripos 
Examinations at Cambridge, and of the bearings of recent 
changes in the same upon the advancement of mathematics. — 
The following communications were made : — Certain operators 
in connection with symmetTic functions, by R. Lachlan. — The 
transformation of a certain quartic elliptic element, by R. Russell. 
— Discussion of a multilinear operator, with applications to the 
theories of invariants and reciprocants, by Capt. Macmahon. — 
The theory of screws in elliptic space (fourth note}, by A. Buch- 
beim. — The rectification of certain curves, by R. A. Roberts. — 
Rectification of a sphero-conic, by H. F. Burstall. — Ihird paper 
on reciprocants, by ,L. J, Rogers, — The ** sine- triple-angle 
circle, by R. Tucker, 

Lmnean Society, November 4. — Mr. William Carnithers, 
F.R.S., President, in the cliair. — The President paid a passing 
tiibute to, and commented on the loss sustained in the death 
of, Mr. George Busk, a firmer Secretary and Vice-President 
of the Society. Afterwanls he drew attention to phosphorescent 
organisms obtained by him in the Firth of Clyde last September. 
— Mr. John Murray also made remarks on the same, alluding 
to his own observations of Ceratium trifos being found in long 
chains in the ocean (“Narrative of the Cruise of the Cftai- 
len^r **), and to Klebs’s opinion of Ceratium being a genus of 
unicellular Algse, and not an infusorian. — Prof. J. Macounmade 
remarks on a series of cones of Canadian He .showed 
that the various forms occurring from east to west of the con- 
tinent, which had been hitherto considered different species, 
were doubtless local varieties of but one species, slightly modi- 
fied according to ibe altitudes and r^ion they inhabited, — Dr. 
F, Day exhibited a .salmon parr, twenty months ohi. raised at 
Howietoun from parents which bad never visited the sea. He 
also showed coloured drawings of hybrids raised in the same 
establishment — one being a cross between the American charr 
and the Loch Leven trout, a fccond between the American and 
the British charr, and a third between the last mentioned hybrid 
and the Loch Leven trout ; all were fertile, — Fresh specimens 
of a white variety of Crocus nudijlorus from Biarritz, France, were 
shown for Mr, W. D’Arcy Godolphin Osborne, who first observed 
the variety there in 1882, but since then it has been figured by 
Mr. G. Maw in his monograph of the genus.— Mr, E. M, Holme.s 
exhibited examples of Lycoperdon echinaium^ Pers., viz. the 
young plants, and the reticulate appearance of the peridium left by 
the fmling off of the spines. — Mr. F. Pascoe exhibited one of the 
round olive green balls from Sicily, formed by the action of the 
^ea on fragments of the Posodonta cauHnkty and reduced, after 
a few days' exposure, to a flat cake-like body densely covered 
with minute crystals of salt. He also showed some acom-shells 
{Balaftus), where several individual animals had united their 
shells into a common tube, and where the outer valves of each 
animal had lengthened, forming a series of irregular subsidiary 
tubes radiating from the apex of the primary one. — Mr. E. C. 
Bousfield read a paper on the natural history of the genus Dero, 
In this he gives a full account of their habits and the best 
method of observing them. The Naias digitata, Miili., he rejects 
as a specific appellation, MiillcFs reference being defective. He 
shows wherein the Deros differ from the Naiades, viz. in the 
former having a respiratory apparatus at the end of the tail. He 
diagnoses seven 8)>ecies, foar Ming new ; all are figured. — Mr. 
S. O. Ridley gave in abstract his researches on the genus 
Lophopus^ and description of a new species from Australia. This 
latter, L, lendenfeldi^ obtained by Dr. Lendenfeld near Sydney, 
N.S.W., is distinguished from Z. crystallinus by length of 
tentacles equalling the body of the polypide, and by the non- 
poisded ouUine of the statoblast The new species is the fourth 
sreiih-water Polyzoon recorded firom AMralia, and the first of Its 


genus satisfactorily determined from the southern hemisphere. 
Staining with borax-carmine brings out multipolar ceUs in 
ectocyst, indicating mesodermal elements, and denoting that 
the ^tocyst is something more than mere epithelium, A modi- 
fication of the diagnosis of the genus is necessitated ftpm these 
observations. 

Chemical Society, November 4.— W. Crookes, F.R.S., 
Vice-President, in the chair.— Messrs. H, Crompton, G. Dyson, 
T. B. Tyson, and S. Williamson were admitted Fellows of the 
Society.— The following papers were read The action of 
chlorosulphonic acid on naphthalene- a- and jS-sulphonic acids, 
by Heniy E. Armstrong and W. P. Wynne, B.Sc. — The action 
of bromine on (Schafer’s) i9-nnphtholsulphonic acid, by Henry 
E. Armstrong and F. W. Streatfeild. — The action of bromine 
on the naphthalenesulphonic acids, by Henry E. Armstrong and 
W, P. Wynne, B.Sc. — o-Nitro-, a-bromo-, and«-chlorona|mtha- 
lenesiilphonic acids, by Henry E. Armstrong and S. Williamson, 
— The hydrolysis of sulphonic acids, by A. K. Miller, Ph.D. — 
The action of bromine on tolueneparosulphonic acid, by A. K. 
Miller, Ph.D. — Phosphorus tetroxide, byT, E. Thorpe, F.R.S., 
and A. E. Tutton.— Conversion of ditolane-azotide into diphen- 
anthrylene-azotidc, by Francis R. Japp, F.R.S., and Cosmo 
Innes Burton, B.Sc. — A chemical study of vegetable albinism ; 
part 3, experiments with Quercus rubra y by A. H. Church. 
— The synthetical formation of closed carbon-chains ; part 2, 
some derivatives of tetramethylene, by W. H. Perkin, Jun., 
Ph.D. — The action of the halogens on the salts of otganic bases ; 
part 2, tetramethylammomum salts, by Leonard Dobbin, Ph.D., 
and Orme Masson, M.A., D.Sc. — Glyc^hyllin, the sweet prin- 
cijile of Smilax glycyphyllay by Edw'ard H. Rennie, M.A., D.Sc. 


Entomological Society, November 3. — Mr. Robert 
McLacblan, F.R.S., President, in the chair. — The followi^ 
gentlemen were elected Fellows : — Messrs. P. Cameron, F. 
Archer, H. J. S. Pryer, H. Norris, N. P. Fenwick, J, Brown, 

J. P. Tutt, and A. P. Green. — Mr. E. B, Poulton exhibited a 
mass of minute crystals of formate of lead, caused by the action 
of the secretion of the larva of DUranura vinuia upon sub- 
oxide of lead. He stated that a single drop of the secretion had 
produced the crystals which were exhibited ; and he called at- 
tention to the excessively high percentage of formic acid which 
must be present in the secretion.^ — Mr. S. Stevens exhibited a 
specimen of I.aphy^ma exigua, recently captured by Mr. Rogers 
in the Isle of Wight. — Mr. W. F. Kirby exhibited, and vead 
notes on, a specimen of Pcrilampus maurus recently bred by 
Mr. Walter de Rothschild from Antheraa (irrkeay one of the 
rarer South African Salurnidse, — Mr. T. W. Hall exhibited a 
number of specimens of Xanthia fuivago (cerago)^ somewhat 
remarkable in their variation, and showing a graduated series, 
extending from the pale variety, fiaveseem of Egper, to 
an almost melanic form. — Mr. Boyd exhibited, and made re- 
marks on, the larva of a species of Ornithaptcra from New 
Guinea. — Mr. 11. Goss exhibited a series of Bankia argentula 
collected by him in Cambridgeshire in June last ; and also, fhr 
comparison, a series of specimens of the same species taken at 
Killamey in June 1877. It appeared that the Irish form of the 
species was larger and more brightly coloured than the English 
form. — Mr. Eland Shaw exhibited a female sfiecimen of Decticus 
verrucivorus taken in July last at St. Margaret'.s Bay, KeDt.-«* 
Mr. Waterhouse recorded the recent capture of /Miopeia pul* 
chtlla at Ramsgate, by Mr. Buckmaster ; and the capture , 
Anvsia plexippus at Gibraltar was also announced.— Mr, J. W, 
Slater read a paper on the relations of insects to flowers, in 
which he stated that many flowers which gave off agrmhle 
odours" appeared not so attractive to insects as some other lets 
fragrant species ; and he stated that Petunias, according to hia 
observations, were comparatively neglected by bees, butterflies, 
and Diptera. Mr. Distant, Mr. Stamton, Mr, Weir, Mr. Ste* 
Yens, and the President took part in the discussion which ensued, 
and stated that, in their exj^ence, Petunias were often 
attractive to insects. Mr. Stainton referred to the eapti^, by 
himself, of sixteen specimens of Spkhix 
of Petunias, in one evening in *Jonk^r May, me 
Consul-General, asked whether the reported o^r^ce of the 
Hesiian fly to "been con- 

firmed. reply. Mr. McLodhUm UHied ^ 
examples of an insect, thought to he^thc Heasimi fly, haa oee ii 
bred in this country, hut dmt evwythhig dejpwjo^po®* 

5>ccific determhiatton k ittdi an ohicufe and dilficttlt genui ah 

Cmd^myiu^ 
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Nov«ittb«r ta — Dr. R. M, F^- 
wi, President, in the diair.-The President gave a retiring 
^ress for which, and for the gratuitous use of the rooms of 
fie Edinbuigh Institution for the Society’s meetings a vote of 
banks was awsird^ to him. — Mr. J. S. Mackay read a paper 
n the solutions of Euclid’s problems with a ruler and one fixed 
pertnre of the compasses by the Italian geometers of the six- 
eentb century ; and communicated a note from Mr. R. Tucker 
ivtng some novd properties connected with the triangle. — Mr. 
i, V. Fraser read a note by Mr. William Renton on the 
quivocat sign.*— The following office-bearers were elected for 
he session President : Mr. George Thom ; Vice-Pre»ident : 
dr. W. J. Macdonald; SecreUry ; Mr. A. Y. Fraser ; Trea- 
urer : Mr. John Alison ; Committee : Mr. K. E. Allardice, 
Ir. R. M. Ferguson, Mr. George A. Gibson, Mr. William 
larvey, Mn J. S. Mackay, Mr. Thomas Muir. 

Sydney 

Royal Society of New South Wales, September i.—Mr. 
;;b. Rolleston, President, in the chair. — Mr. Fredk. B. Gipps, 
^.E., read a paper on **Our Lakes and their Uses.” The 
»kes of New South Wales being all liable to dry up, Mr. Gipps 
tated that it is possible, however, to impound large artificial 
akes. The lending features of Lake (Jeojgcwcre described, 
ind a means of utilising its waters for irrigating a large area 
vere entered into. — A very licauliful specimen of g<dd from 
:alcite was exhibited by T)r. Leibius, of the Mint. The lime 
laving been dissolved in acid, the gold was left as a network of 
he finest ramifying filaments. 

Paris 

Academy of Sciences, November S. — M. Jurien de la 
Gravi^re, President, in the chair. — C)n the relations of geodesy 
ind geology, by M, Faye. This is a repl> to M. de Lapparent’s 
recent criticisms of the author’s well known views on the rcla- 
Jons of the geodetic atid geological sciences. M. de Lapparent’s 
objections are treated in detail, and it is argued that the law of 
anequal cooling of the terrestrial crust dates back to times 
interior to the astronomico-geological epoch, when the seasons 
liegan to l>e established. It controlled (he whole scries of geo- 
logical evolutions from the first formation of the oceanic b.asins. 
—Thermic researches on the reactions between ammonia and 
ihe magnesian salts, by M. Berthelot. These studies tend to 
define the action of ammonia on the magnesian sails, determin- 
ing the analytical conditions which enable magnesia to be sepa* 
rated from the other alkaline salts, and showing that, by union 
with sulphuric acid or with hydrochloric acid, the complex 
ammoniaco-mognesian base liberates a quantity of heat greater 
dian pure ammonia or pure magnesia, and very near that 
liberated by potassa and soda. — On the incandescent substance 
,n fusion recently reported to have fallen during a thunder- 
rform at l.uchon, by M. A. Trc-cul. In connection with 
M . St. Meunier’s remarks on this subject, the author refers to a 
communication made by him to the Academy in 1881 {Compics 
xcii. p. 775), showing that in thunder-clouds there may 
sxist an incandescent substance in fusion, which under certain 
conditions may fall to the ground in the form of variable drops 
Hr globules. — Report made on lichalf of the Section for Che- 
nistry on M. Moissan’s researches relating to the isolation of 
Ittor, by M. Debray, After describing the attempts made by 
javy and su^equent chemists to solve this problem, the report 
jives a detailed account of M. Moissan’s rc.searches, and con- 
iders his final conclusion fully justified, that the gas libetuted 
>y the electrolysis from the pure anhydrous hydrofiuoric acid, 
vith which he exj^enmented, is undouhte<lly fluorine. The ques- 
4on consequently now enters on a new phase, and chemistry 
nay henceforth deal directly with fluorine, and attack problems of 

K eat interest, formerly regarded as insoluble. — Observalions of 
c new planet a6i, made at the Paris Observatory (equatorial 
>f the West Tower), by M. G, Bigourdan. — On on extended 
dass of uniform transcendants, by M. H, Poinewd. — On 
ktoctaurin’s series in the case of a real variable : appU- 
cation to the development of a homogeneous body in series 
>f the potential, by M. O, Callandreau. — Note on the 
octahedron, by M. P. Serret. — On the transport of force ; a 
MJply to M* Depres, by M. Hij^olyte Fontaine. It is admitted 
Mm tlM principle of a series of machines linked together is n<^ 
kuthor c l a im s that the results of ms researches 
wmma by the employttkeat of special dynamos, and by a re* 


arrangement of the mechanical dementi, must be regarded at 
new. The transport of 50 horse-power through a resistance 
of 100 ohms with a loss of only 48 per cent., by employing 
dynamos jointly weighing only 8400 kilograms and costing only 
658/., is now realised for the first time. — Determination of the 
heats of neutralisation of the malonic, tartronic, and malic acids t 
remarks on the heats of neutralisation of the homologous acids of 
oxalic acid and of the corresponding hydroxyletted acids, by MM. 

H. Gal and E. Werner. The results here tabulated of the authors’ 
researches show that the heat of neutralisation of the homologous 
bibasic acids under consideration diminishes in proportion as the 
molecular weight increases. — General methods of crystallisation 
by diffusion ; reproduction of mineral species, by M. Ch. Er. 
Guignet. These experiments are desciibed as a generalisation 
of M. Becquerel’s ingenious researches on the slow action set up 
between two liquids separated by a film, a porous wall, or even 
a glass tube with a fissure or capillary aperture. The methods 
employed are applicable to a large number of bodies, and yield 
crystals in any required quantities. — Synthesis of conicine, by 
M. A. Ladenburg. The processes are described by which the 
author has succeeded in obtaining synthetically three bases pos- 
sessing»4he same mutual relations as racemic and tartaric acids, one 
of which is absolutely identical with natural conicine. — On the 
chemical transformations brought about by the action of solar 
light, by M. E. Duclaux. Having already examined the sterilis- 
ing action of solar light on micrc 5 )es, the author here proceeds 
to show that the influence at play belongs to the oraer of 
chemical phenomena, which in this case assume a physiological 
character. The action of the solar rays is shown to be analogous 
to that of the ferments. — On a new means of preventing 
secondary fermentations in ihe alcoholic fermentations of com- 
merce, by MM. U. Gayon and G. Dupetil. This process con- 
sists in adding to the wort antiseptic sul)stances capable of 
arresting the development of the countless germs contained in the 
primary substances and in the yeast, without, however, impairing 
the activity of the leaven itself. — On the alcoholic fermentation 
of dextrine and of starch, by MM. U. Gayon and E. Dubourg. 
A new kind of mucor is dc'.cribed, which possesses the twofold 
property of fixing the water on dextrine, and even on starch, 
and superinducing fermentation in the products of this saccharifi- 
cation, without, however, affecting cane-sugar or transforming 
it to alcohol. — On the reduction of the sulphate of copperduring 
vinous fermentation, by M. 11 . Ouantin. — On the genus Cepjn, 
by MM, A. Giard and j. Bonnier. Two new species (C. pilula 
and C. r/rjpans) of this littJe-known genus have been discovered 
by the authors, the former a parasite of Xaniho ftoi’idus, the 
latter of Pilumnus hiriellus. Both occur on the French sea- 
board. — On the homologies of the larvse of Comatulae, by M. 

J. Barrois. — On the cave-dwellers of Beche-aux-Roches, by 
"MM. Marcel de Puydt and Max. l.ohest. The authors disclaim 
all responsibility for the recent remarks of M. de NadaUlac 
describing the culture of this prehistoric race in somewhat ex- 
aggerated language. — On the affinities of the Eocene floras of 
West France and Saxony, by M. Louis Crie. — On a serious 
malady analogous to scur^’y observed in certain leptiles, by M, 
Magitot, — On a technical process for the diagnosis of Gono- 
coccus, whereby this parasite may be distinguished from other 
species of cocci, by M. Gabriel Roux. 

Berlin 

Meteorological Society, November 2.— Prof, von Bezold 
in the chair.— Prof, Spbrer spoke of stormy movements in the 
atmosphere of the sun. He discussed a long series of details 
respecting the physics of the son, which were illustrated by 
heliographic maps, and emphasised the fact that spots invariably 
appeared only in very hot luminous regions of the solar surface. 
Of his theoretical explanations it may oe more particularly men- 
tioned that, in the opinion of the speaker, the luminous regions 
originated in the ascending of gases and vapours from the hot 
interior of the sun. When such a thing happened at the cir- 
cumference of the snn, th^ metallic prominences were ol^rved. 
In consequents of their higher temperature the luminouR regions 
caused ascending currents, whither cooler gases streamed from 
all sides. The gases, which in certain circumstances mounted 
to heights of 30.000 German (i3S»ooo English) miles, cooled, 
sank as cooler muses endowed with greater linear velocity to 
the same localities, and there formed the sunspots. In the 
discussion following this address, Profi Speher stated that 
according to his oburvmtions the last maxhnttm had shown It- 
self i884*a He friithOr stated that oceastonidly^ under speeli} 
conditions of Blttmioatlon, he had, with the aid of ^e tele* 
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scope* seen in clonds smnn* round bodies moTtof np and down, 
which he had tahen for rain*drops, and commenoed to those 
interested in the study of the atmosphere such obsenrations ot 
donds. Respecting the possibility of seeing the rain-drops of 
douds in this manner there arose a lei^thy discussion, 

Fhsrsical Society, November 4. — Prof, von Helmholtz In 
the chair. — Prof. Sp^r produced and made the subject of 
discussion a long series of heliographic maps which he had 
drawn from phenomena he had himself witnessed, and which 
demonstrated in a very graphic manner the occasionally very 
important proper motions of diflferent spots. These self 
movements always occurred on the west side of the spots, and 
of the groups of spots. They always followed therefore in the 
sense of the sun’s rotation. They were recognised when the 
spots were observed several times in the course of a day, and 
they ^metimes attained values of from 1000 to 2000 geo* 
graphical miles in one day. These movements were specially 
intense in the case of the formation of larger spot-groups ; 
later on they grew slower. For the explanation of these proper 
motions, the speaker adduced that sunspots invariably formed 
themselves only over luminous surfaces, that is, at spots of the 
solar surface possessing a higher temperature. In his meastire- 
meots of temperature, which had not yet been published, having 
reference to the year 1S80, he made use of a thermo-element on 
which, through a fine opening in a thick pasteboard disk, he 
causedao fall the position of uie sun's image which he w-anted 
to measure. According to these observations, the emission of 
heat from a spot-umbra stood to the radiation of heat from a 
luminous surface as 10 : 18, and the radiation of a spot -umbra 
to the radiation of the usual solar surface as 10 ; 15. Seeing 
that the temperatures on the sun stood probably in the same 
relation as did the radiations, so in the luminous surfaces which 
possessed a higher temperature (in the relation of 6 ; $) must an 
ascending gas- current develop, to which a descent of colder gas- 
masses must necessarily correspond. These descending colder 
gases it was which generated the spots, and gave them — seeing 
they possessed a greater linear speed of rotation than did the 
solar surface — a displacement towards the west in the sense of 
the rotation. — Dr. Pemet spoke on the determination of the air 
in the vacuum of the barometer, in accordance vrith the Arago 
method, connecting his observations with a publication by I>r. 
Schreiber, w ho, on comparing the barometer of the Saxon 
station wdth the normal barometer, found, after taking due 
account of all corrections in the latter, volumes of air far sur- 
passing the permissible quantities. Dr. Pemet had now found 
that two very essential corrections were overlooked : first, the 
determinations of the air in vacuum under the pressures o 40, 
and* 80 millimetres, were carried out in much loo rapi'^’ suc- 
cession, SO that compensations of temperature were impc^ible ; 
second, the effect of the capillarity was not observed, effect 
which in the case of syphon barometers played so far a'^^eat 
part, as the lower surface of the quicksilver affected by oxida^u 
and dust had a different .surface-tension and different angles \ 
of rim from the upper surface of the quicksilver, which was 
comparatively pure. The registrations were therefore not exact 
if the mcnism were not simultaneously measured. This tension 
of the surface was in the case of thermometers also very im- 
portant. In consequence of it, the readings of thermometers 
with narrow tube and less mass of quicksilver were less exact 
than the readings of thermometers with wider tube and more 
quicksilver. It was the cause that thermometers with elliptic 
tubes were less exact than thermoroctere with circular ones. 
The effect of the capillarity, again, was, in the opinion of the 
speaker, the cause ot the ** dead point” of Mr. Pickering, 

Vienna 

Imperial Academy of Sciences, October 7. — On Hall's 
phenomenon, by A. von Ettingshausen and Nemst. — On 

the data wanted for proving Avogadro's law, by L. Boltz- 
mann. — On the theoiy of the electro-magnetic phenomenon 
discovered by Hall, by the same. — On the density of liquefied 
methene and Uaueffed oxygen, by K. Olszewski.— -On the 
comets dtscoverea by Mr. Fjnhw on September 26, and by 
Br. Hartwig on October 6, by E. Weiss.— On colchicine, by 
S. Zetsel.— Contributions to the knowledge of the Tertiary flora 
of Australia, second paper, by C. von Ettingshausen, ; 

October 14. — Researches on strychnine, especially on the 
acdon of zinc-dust on strychnine, oy W. F. l^hiscK and P* 
Sdioop.— A preliminary communicatioin on the statistics of 
oometft, by T, Unterweger. 


.. histology and physioloffy of mnooiit me 

tion, by W. Biedermann.— Remarks on L. Hennann’a gaHak 
trowc exjiertinent, by E, Mach. — On hydrocarotin and caroti 
^ P. Reinitzer. — On the anatomy and systetnatiGs of gall*mib 
by A. Nalepa. 
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EXPLORATION OF THE NORTH SEA 
Die Hrgebnis^ der Untersuckungs/aJirien SM.Knbt, 
**Drache** {Xompnandant Korvetten- Knpiidn Holz- 
hauer) in der Nordsee in den Sommem 1881, 1882, und 
1884. Verdffentlicht von dem Hydrographischen Amt 
der Admiralitat. (Berlin : Ernst Siegfried Mittler und 
Sohn, 1886.) 

/^UR knowledge of the physical conditions of the 
North Sea has just been enriched by the publica- 
tion of the results of the expeditions of the Prussian ship 
Dracke during the summer months of the years 1881, 
1882, and 1884. The expeditions and the publication 
have been carried out under the direction and with the 
authority of the Hydrographic Office of the German 1 
Admiralty. 

Prof. Mdbius, who has examined the organisms col- 
lected by the Dr ache ^ reports that he has found nothing | 
worthy of special mention among the biological collec- 
tions. It is otherwise with the physical and chemical 
observations, for the w’hole of the volume before us is 
devoted to these observations, their analysis and dis- 
cussion. The publication is accompanied by synoptic 
tables showing the positions of the observing stations 
and the scientific results, as well as by fourteen charts 
setting forth graphically the currents, the depths, the 
salinity, specific gravity, and the quantity of oxygen in 
the surface, intermediate, and bottom water, and sections 
illustrating the distribution of temperature. 

The temperature and salinity are first examined. The 
observations confinn the view that the salt heavy water 
of the Atlantic enters the North Sea by the north of 
Scotland, and, on being cooled, sinks to the bottom, and 
fills all the deeper parts of the basin, including the 
Norwegian Gut. The observations of the Norwegians 
and those on board the Triton showed that, in like man- 
ner, the deep water of the Norwegian Sea was largely 
made up of the salt Atlantic water, which sank to the 
bottom on reaching a colder latitude— probably mixing 
much with deep colder Polar and fresher water. The Drache 
traced this salt Atlantic water to the centre of the North 
Sea, It would be a matter of very great interest to have 
the temperature of the water taken at stated intervals 
throughout the year in the Norwegian Gut, in a similar 
manner to the observations now beings carried on in the 
deep lochs of the west of Scotland. The observations 
on the cun’ents of fresher water running to the north 
along the coasts of Britain and Jutland — the latter eventu- 
ally meeting and mixing with that of the Baltic—are very 
interesting. Indeed, the extensive current and tidal ob- 
servations are valuable additions to knowledge ; but, as 
the author remarks, both they and the temperature ob- 
servations are irjcompletc, being confined to the summer 
months, and he indicates the regions where observations 
ftre much required. Still, combined with the winter 
m^ations which we possess at certain points, the 
observations greatly augment our knowledge of 
me ^ytical conditions of the North Sea, and of the 
Mucnces produced by the seasons. 

The chemical work has beeA intrusted to Dr. Ncu* 

Vox# apt 


meister, under the direction of Prof. Jacobsen, and the 
geological part is by Dr. Giimbel. The chemical work 
includes the determination of the oxygen and nitrogen 
in water from difierent depths. Dr. Neumeister found in 
surface-water (mean of twenty-five analyses) the oxygen 
to be 33*95 per cent., the volume of the sum of the 
oxygen and nitrogen equalling 100. In deep water (200 
metres) the oxygen descended to 25*20 per cent, of the 
volume of the two gases. 

For carbonic acid combined as neutral salts, he found 
for surface-waters 52*66 milligrammes per litre (mean 
of sixty-seven determinations) ; the partially combined 
acid was found to be 43*78 milligrammes (mean of 
thirty-nine determinations). 

As appendix to these researches, the results are given 
of the determinations of the carbonic acid in the waters 
of the Atlantic, Indian, and Pacific Oceans, collected by 
the Gazelle in 1874-76. The carbonic acid combined as 
neutral salts in the surface-waters reaches to 52 5 milli- 
grammes per litre (mean of thirty-one observations). At 
18*^ metres of depth, tbe mean is 53*2. For greater 
depths, down to 5000 metres, fourteen determmatVems 
gave 50*6 to 56*8 milligrammes. Four determinations 
gave 59 to 70 milligrammes, and one gave 82*7 milli- 
grammes. No attempt is made to compare these with 
the Challenger results. 

The author explains the presence of the large quantity 
of carbonic acid in deep water by the fact that the 
water dissolves the carbonate of lime, which is found 
in great quantity on the bottom in all moderate depths. 
The carbonic acid which effects this dissolution is pro- 
bably furnished by the oxidation of organic substances. 
The author refers to the fact that carbonic acid is not 
necessary in order that carbonate of lime may be dis- 
solved by sea-water, and has, in this respect, confirmed 
Dittmar’s observations. Different waters, however, com- 
port themselves very differently in this respect. The 
water of great rivers, adds the writer, at their embou- 
chure contains less acid combined as neutral salts than 
ocean water, and the mixture of salt and river water, along 
coasts, less carbonic acid than the water in the great oceans ; 
but the difference is not in proportion to the quantity of salts 
present. It is shown by analyses of Baltic water that 
while this water contains only about one-half of the salts 
present in pure ocean water, it contains nearly nine-tenths 
of the carbonic acid present in the neutral salts of pure 
ocean water. 

Gumbel’s work consists in an examination of the de- 
posits collected from depths ranging from 18 to 317 
metres. The forty samples, of which an excellent descrip- 
tion is given, all belong to littoral, sub-littoral, or terri- 
genous deposits. None of them present the essential 
characters of truly deep-sea or pelagic sediments. The 
author divides them into quartz sands and sandy clays, 
the latter being of a much darker colour than the former. 
Giimbel has followed in his descriptions the methods indi- 
cated in the preliminary notices of the Chqlknger 
deposits. Gumbcl attributes the absence of Globigerina 
ooze from the samples to the relatively shallow depths 
from which they were procured, and he adds that the 
depth determines the nature of the deposit This is quite 
a mistake: it is, rather, distance from land that deter- 
mines thp kind of deposit Deposits not unlike those 
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described by Giimbcl occur in depths of over 2000 fathoms 
when near to land, while a Globigerina ooze or Pteropod 
ooze may occur in very shallow depths, in the tropics, far 
from land. These deposits of the Drachty being near the 
coast, it is found that quartz predominates. The frag- 
ments of plagioclase, orthose, hornblende, augitc, bronzite, 
mica, garnet, tourmaline, dicroite (is it not glaucophane ?), 
magnetite, zircon, chlorite, all come from the disintegra- 
tion of the ancient rocks which form the coast of Norway 
and Scotland. Giimbel also finds fragments of granitic 
rocks, dioritic rocks, &c. Fragments of modern v'olcanic 
rocks, such as lavas and pumice, are ver>^ rare when com- 
pared with the particles derived from ancient rocks. 
Glauconite was found in some of the specimens, and the 
author believes that these have been transported, which 
is "quite unlikely, as large deposits of glauconite are now 
in process of formation along the coasts of the north 
Scotland. The organisms — mollusks, echinodemis, 
braminifera, and diatoms — are all the same as those 
usually found in partially inclosed seas like the North 
Sea, and do not present any peculiarities worthy of note. 

The author supposes that there is a continuation under 
he North Sea of the ancient rock-masscs of Scandinavia. 
This may be true, but the supposition can in no way 
tave been suggested by the chemical, microscopic, and 
nineralogical examinations of the deposits of the North 
iea. In conclusion, Giimbel states that the sediments of 
he North Sea prove that sandy deposits can be formed 
dongsidc of clayey and marly deposits, during the same 
inie in the same sea. This conclusion has already been 
perfectly established, and this confirmation supports an 
nterpretation generally received, which was one of 
he first results of the examination of the ChaileAger 
leposits. 

The Hydrographic Office of the German Admiralty 
lave done excellent service in taking up the scientific 
txamination of the North Sea. It is a work that we 
vould like to sec continued and advanced by our own 
riydrographic Office. J- M. 


OUR BOOK SHELF 

Chemical AriihftiHic. By Sydney Lupton, M.A., F.C.S., 
F.I.e. Second Edition. (London; Macmillan and 
Co., 1886.) 

VVe are pleased to note a new edition of this excellent 
work, in which several improvements have been made. 
The hundred pages of introductory matter in the first 
edition have been reduced by about one-half, much 
unnecessary pure arithmetic having been cut out The 
1200 examples with answers are, on the whole, well 
selected, though many of them can scarcely be called 
chemical. A greater number of typical examples might 
adt^antageously have been worked out at full length. 

The book is especially to be commended for its clear 
and concise definitions, which are in many books very 
loosely expressed. The differences between density and 
specific gravity, atomic and molecular weights, for 
instance, are explained in a manner that any student of 
ordinary ability will readily understand. We feci sure 
that the book will be appreciated alike by students and 
teachers, but it will be especially valuable to teachers. 

Experimental Chemistry, By C. W. Heaton, F.I»C, 
F.C.S. New Edition, Revised. (London: Geotge 
BeM and Sons, 1886.) 

AnoTHm edition of this woiif oft experimental chem^ 
irium thA German of Stdekhar^ lias 


just been issued. To those students of limited means 
who desire to work at chemistry as well as to read it — 
and it is for those that the book is intended— it will 
be found useful. The introduction, however, is much 
too extensive and theoretical for beginners, and we fear 
that many would be disheartened before reaching the 
really experimental work. In our opinion, the book is 
not sufficiently practical, manjr experiments lacking 
detail. We would suggest that in future editions a few 
pages be devoted to instructions in the manipulation of 
apparatus and the working of glass. 

l^art IV., which is devoted to organic chemistry, is very 
clearly set out. The book is not sufficiently modernised 
for these days of competitive examinations, but the 
teacher who is desirous of encouraging his students to 
perform simple experiments in spare moments would get 
many valuable ideas from it. 


LETTERS TO THE EDITOR 

\The Editor does not hold himself responsible for opinions ex* 
pressed by his correspondents. Neither can he undertake to 
returft, or to correspond with the writers of r^ected manu* 
scripts. No notice is taken of anonymous communicaHom, 

[ The Editor urgently requests correspofidents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts, ^ 


The Sense of Smell 

In your issue of Seplhmber 3o(vol. xxxiv, p. 521) your corre- 
spondent Dr. Arthur Mitchell is desirous of obtaining some 
data in regard to the sense of smell. In a paj>er presented at 
the Philadelphia meeting of the American Association for the 
Advancement of Science (1884) we have described a series of 
experiments designed to test the delicacy of this sense. These 
experiments, being of a preliminary character, have hitherto 
been withheld from publication, but the following brief state- 
ment of the results obtained may be of interest to Mr, Mitchell 
.and to other readers of Naturl. We made use of the following 
substances : — (i) oil of cloves, (2) nitrite of amyl, (3) extract of 
garlic, (4) bromine, (5) cyanide of potassium. A series of solu- 
tions of each of the.se was prepared, such tliat each member was 
of half the strength of the preceding one. These series were 
extended by successive dilutions till it was impos«^ible to detect 
the substances by smell. The order of the bottles containing 
these solutions was completely disarranged, and the test con- 
sisted in the attempt to properly classify them by the tmaided 
sense of smell. The thirty-four observers who assisted in these 
experiments were of both sexes ; the results are indicated in the 
following table (1.) : — 

Amount detected 


Av«ra/?e] 

e 1 ! Nitrite of 1 Extract of 

lOtlofcloVCV 

i _ 

Bromine 

Cyanide of 
potMiuuu 

1 i T part in { i 

88,ai8 of , I in 783,870 
Ij water 1 { 

r in 57 , 9*7 

I in 49 i«S4 

t in 109,140 

^'fTi 

females j 

J 1 part in | j 

50,667 of j 1 in 
li water 

[ 1 

T in 43.900 

1 t in f6,a44 

1 in 9 t 009 


The same method of investigation has since been followed by 
one of us ^ in some experiments, the results of which are given 
in Table IL 

Amount detected 


Aveivgc of ,,1' 
nuiln f 

Prustic add 

Oil of )t|nlon 

1 , 

Oil of wintaigPC^ 

X part in ifa,ooo 
of water 

t in aBojOoo 1 

1 In 600,000 

Avnnen of til 
IbmalM / 

t part in rS.ooo 
of water 

1 in xx6,ooo 

1 in 3xt#ooo 


* «Seaw 
tE. H.S 
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show Three of the male observers were able to detect one part 
of piissjo acid in about 2,000,000 parts of wa,ter. Two of these 
persf>na.enjaged in occupations favouring the cultivation 
sense. Careful chemical tests failed to show the presence 
of prussic acid in several of the more dilute solutions, in which 
it could be detected by the sense of smell. We found some of 
both sexes who absolutely could not detect prussic acid even in 
solutions of almost overpowering strength. There were several 
instances of the same peculiarity as regards bromine. Again, 
our averages show that the sense of smell is in general much 
more delicate in the case of male than of female observers. 

Edward L. Nichols 
E, H. S. Bailey 

University of Kansas, November 4 


Tidal Friction and the Evolution of a Satellite 

Adverting to the correspondence in Nature (vol. xxxiv. 
p. 286), I think that Mr, Darwin has not, .‘■o far, fully realised 
the results that would follow from the circumstance that the 
Martian satellite’s ))eriod would be affected many hundred times 
more than that of the planet’s rotation, as explained in the 
correspondence referred to. He argues that, the moon’s mass 
being great, she should recede to an enormous distance before 
there will be a reversal of the direction of her tides on the 
earth ; while the satellite of Mars, being very small, need only 
to recede a short distance before a similar tidal reversal ensues. 
No mention being made of any other supposed difference in the 
systems at the starting-point, it must be inferred that other 
things are supposed about equal. But, as a matter of fact, the 
present position of the Martian satellite is incompatible with an 
initial rotation of its planet anything like so groat as that ascribed I 
to the earth at a like stage. If Mars be supposed to rotate ten * 
times while the satellite, at its present distance, makes nine 
revolutions, the satellite’s period woukl still be affected or 
lengthened much more than would that of the planet’s rotation. 
The difference between the periods of revolution of the planet 
and satellite would increa.se quickly at first, but more slowly 
as the satellite receded a certain distance, till at a certain 
lime there would be no increase, after which there would be 
a decrease, and finally a reversal. When the satellite would 
have receded to a short distance, where .she would revolve in the 
same period as Mars now rotates in, the planet w'ould have lost 
but little of its original rapid rotation. Now, supposing the satel- 
lite tide to go round in the same time as the solar one, the period 
of the satellite would be affected about thirty times as much as 
that of the planet’s rotation. Allowance being made for the 
comparative slowness of the satellite’s tides, the satellite’s period 
would still be changed more than ten times as much as that of 
the planet. It would be only when the little body got further 
out, and the planet’s rotation slower than it now is, that there 
could be a reversal of the direction of the satellite’s tides. | 
Wherever started, the satellite must either go directly into the 
planet, or go out a short distance and back into the planet, before 
the rotation-period can have been much changed by solar tides ; 
ox else the satellite must go far out — as when it gets a fair start 
—and could not possibly turn back until the rotation of Mars be 
slower than now. Hence it seems that under no conditions could 
the rotation of Mars, at the birth of her meS^on, have been twice as 
rapid as now, and the evidence is very strong that the rota- 
tion-period could not have been changed more than a very few 
hours, if so much. Then, if the rotation of Mars w'as .so slow in 
the b^inning, and so little clmnged during the whole existence 
of the satellite, the circumstance does not support the view that 
the earth’s rotation was very rapid in the beginning and so much 
changed during her past history, but rather inclines the other 
way. 

Respecting the statement that tw’o heavenly bodies cannot 
revolve about their centre of inertia as parts of a rigid body 
with their surfaces nearly in contact, unless one be smaller and 
denser than the other by a certain amount, I can only say, at 
the pnesent time, that such was the conclusion at which I arrived 
when investigating the results of the tidal effects of two bodies 
on <me another at close quarters. Without going far into the 
it can be seen that if the rule holds when the two 
oodl^ are pf the same tut and density, it will hold throughont. 

seeing that the rule holds sofiur 
m size between the bodies is as great as 


between any of the satellites and its primary, the small body 
must be invariably the denser. Now the argument that was 
supposed to apply in general would at least apply in the case of 
the solar system, lliat argument, as explained in my pamphlet, 
was that, if a rapidly -rotating body were to separate into two, 
the small body given off must be denser than the other to with- 
stand the tidal disturbance, and that it would be impossible for 
the small body to be denser than the primary, since the 
secondary body must be formed from the surface and therefore 
lightest part of the other body. James Nolan 

Dergholm, Victoria, October 5 


Seismometry in Japan 

I HAVE read, with no small surprise, a paragraph in Nature 
of November ii (p. 36), giving a summary of a letter from Prof. 
John Milne, with reference to an article by me on the scismo* 
graphs now manufactured by the Cambridge Scientific Instru- 
ment Company, Prof. Milne is represented as saying that, 

“ with the exception of one or two which have been modified, 
a set of instruments like those recommended by Prof, Ewing 
are, so far as Japan is concerned, quite obsolete.” His letter is 
not published, and it is possible that the paragraph inadvert- 
ently does him an injustice in making him assert what has 
absolutely no foundation in fact. 

In any case tVic statement cannot be allowed to pass without 
contradiction. My seismographs have been in regular use at the 
University of Tokio since they W’erc invented ; they are now 
used for systematic observations by the Japanese Meteorological 
Bureau ; they were sent last year by the Japanese Government 
to the Inventions Exhibition in London, where they were 
awarded the highest diploma among Government exhibits : one 
of them, the comparatively cheap and simple duplex pendulum 
seismograph, is employed by many private observers in Japan. 
In a letter received only a few weeks ago, my friend and former 
assistant, Mr. Sekiya, now Professor of Seismology in the 
University, says ; — 

“We arc g"ing to .start a journal called the yount^/ of (he 
Science College of the Imperial Unkjersity^ yapan. In the first 
number I will give a paper on ‘Comparison of Earthquake 
Diagrams simultaneously obtained at the same station by two 
instruments involving the same principle, and thereby proving 
the trustworthiness of these instruments.’ Of course I treat 
those diagrauis recently obtained by two of your seismographs.” 

Other letters from Prof. Sekiya are full of accounts of the 
excellent work he is doing with these instruments, and of their 
continued and extended usefulness in his very able hands. A 
paper lately received from him describes a rough but effective 
form of the duplex pendulum, cheaply made in order to bring it 
within the reach of private observers, and with reference to this 
the Japan Mail of February 2, 1886, says : — 

“ The duplex pendulum seismograph designed by Prof. J. A. 
Pawing, has been employed for earthquake observations in the 
Tokio Daigaku by Mr. S. K. Sekiya, who has improved 
many of its details during his long use of the instrument. On 
account of the simplicity and scientific nature of its construc- 
tion, and its easy management, it has found its way into the 
hands of many observers. ” 

The Mail goes on to mention the name of a native firm by 
whom the instrument is made and sold. In March last Mr. 
Sekiya writes: — “The duplex pendulum sells well; some 
fifteen or twenty of them have been sold.” 

So much for the duplex pendulum seismograph, which is one 
of those described in my article, and now made with the utmost 
refinement of construction by the Cambridge Company. The 
other is a three-component instrument, of which the principal 
part is the horizontal pendulum aeismojgraph— consisting of a 
pair of horizontal pendulums for recording separately two rect- 
angular components of the horizontal motion of the ground on a 
moving surface driven by clockwork. This method of recording 
earthquakes was introduced by me in 1880 {Trans. Seis. 

1880; Prcc. Roy. See., No, 210), and has bqcn tn 
regular use ever since. The instruments made to my designs by 
native workmen are still doing good service in Prof^ Sekiya^s 
hands. Those now made by uie Cambrige Company have the 
advantage of better workmanship and an .impr^yed arrangism^nt 
of parts. As Prof. Sekiya has recent^ w^Un to me with 
regard to the purchase of a set of mps ny the JapNaese 
Oovemment, ft U probable that Mr* Mf^e WoreI^rtg, te 
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an opportunity of seeing the latest forms of the instruments in 

’■c one knows better than Prof. Milne that the horisontal 
pendulum seismograph is not obsolete. He adopted it himself 
soon after I introduced it, and he has used it freely in his own 
investmtions. His letter will be understood to mean that 
since f left Japan in 1883 there has been a new departure in 
seismometric methods which has made my apparatus fall out of 
date. There has been nothing of the kind. Can Mr. Milne 
point to any methods involving novel features of importance, 
and say what their novel features are ? It would be odd for 
instruments to become obsolete when they answer their purpose 
very well, and when there is nothing belter to take their place. 

J. A. Ewing 

University College, Dundee, November 13 

Oaone Papers in Towns 

1 TAKE the op^rtunity of mentioning that I have experi- 
mented with MofFatt's ozone papers in London for the past 
monthf and find that on exposing the papers already previously 
colonred they all become bleached to their original white. They 
were previously exposed to the air at Brighton and Hastings, on 
the sea-coast, and were then coloured, and afterwards preserved 
closely shut up for trial in the mephitic air of towns. 

Some more stained papers were also received from Cheltenham, 
which also became blanched on open-air exposure in London, 
though as highly stained as 8 degrees. They were not washed 
by rain, but kept dry in the usual c^e in the open air and out 
of the sun ; and they were of various shades of colour, from 
a to 8, as ^ready marked on them. I should like to know or 
ask for opinion as to the chemical changes that had taken place, 
and if these had been due to an antozone causing a recomposition 
of the ingredients (starch and iodide potassium) to their original 
constitution. It may be likely, therefore, that in Moffatt’s 
papm, coloured previously, we may have the means of testing 
the impure condition of the air of any locality by exposing them 
in it for a few hours. 

Other papers had already been prepared for testing the 
sulphurous impregnation of the town air, as by com^xiunds 
of lead, tin, &c. ; but, though they became stained in the 
laboratory, yet they failed on trial in the open air. As to 
the mfiuence of the wind, the quickest efifect seemed to be pro- 
duced by easterly winds, while those from the south-westerly 
direction were slower in action on the papers ; but this, 1 think, 
may be merely due to the air from the east in London blowing 
first over a greater expanse of city, carrying with it adulterating 
emanations. W. J, Black 

London, November 


The SintiUritiee in the Physical Geography of the 
Great Oceans 

In the abstract of my paper read at the Royal Geographical 
Society on the 8th inst., which was published in Nature of 
Nov. II, there is a statement (p. 34) that the weight of the column 
of water between 20 fathoms and 70 fathoms from the surface 
ttnd^ the westerly equatorial current is only 88 per cent, of the 
wet^t of the same column under the easterly counter equatorial 
current. I regret that a serious arithmetical error occurs in the 
calculations on which this statement was founded. There is no 
such considerable difference of weight in the two columns of 
water. , J. Y. Buchanan 

Edinburgh, November 22 


Zottlotts, a M pr^nis^ en premier lieu, par un m^decln, 
Hasselt, M. It Dr. Willems, Je vous communiquerai, ittk 
plaisir, ses travaux si V0U8 les desirez. 

On a essay^, k diverses reprises, k Hasselt, les inoculations au 
fanon, k la poitrine, etc. ; etles out eu des constfquences mortelles*' 

Je crois que cettc pratique permettait au microbe d’envahii 
rapidement les noumons, et d'etoufter le bceuf. Mais quand on 
pratique rmocuiation k la queue, le microbe a passe paries 
divers stades de son existence, et est deji k son d^in avant 
d’arriver au poumon. II est possible aussi que le microbe, que 
je crois fortement awobie, a ete dans sa virulence par 

suite de son passage dans des organes ou Toxyg^ne est plus 
rare 

Plusieurs fois, n^anmoins, Tinoculation est encore mortelle, en 
moyenne 1 cas sur 100 inoculations k Hasselt. 

La pertc de la queue est due, k mon avis, k ce que Ton fait 
usage d’un virus impur, obtenu empiriquement, sans culture. 
La ^angr 6 ne, qui emporte une partie de la queue, peut 6 tre 
causce par un autre organisme inocule simultan^ment avec le 
microbe de la maladie. Car, parfois, plusieurs b^tes inoculte 
en meme .temps, avec le m^me virus, ne perdent pas la partie 
inferieure de la queue, tandis que d’autres fois cet accident est 
fn^quent. On pn^vient partial lement cet accident en faisant des 
incisions longitudinales dans I’engorgement qui se produit. 

Agrees, Monsieur Dungate, Texpression de ma consid^tion 
distinguee et de mon entier d^vouement. 

Dr. GkRARD Smets, 
Professeur k Has-selt (Belgique) 


Meteor 

Passing along Kensington Gore yesterday at 7.20 p.m., I 
saw the finest meteor I have ever seen in my life. It descended 
from near the zenith peq^endicularly through the constellation 
of the Great Bear. It was much larger than any planet. About 
half-way on its downward course it gave out a second meteor of 
a red colour, being itself of a pale yellow. The atmosphere 
was rather foggy at the lime, but I could see the stars through 
the mist. Ii was, no doubt, the same meteor as is mentioned 
in to-day*.s Times as having been seen at Heading. 

P. L. SCLATBR 

3, Hanover Square, London, W., November 18 

The Origin of Species 

Mr. Catch tool, writing in Nature (vol. xxxiv. p. 6 tJ. 
on this subject, says ; — “ If B is separatetl from A 1 ^ 
i>emg nearly infertile, and C from B in the same way, C 
is likely to be still more infertile with AT This is quite > 
mistake. Suppose B to l>e the cat species, and A and C twe 
varieties of dogs ; A and C are quite fertile with each other, 
and infertile with B. 

It is certain that mutual infertility is not caused by mere 
visible unlikeness. The horse and the ass, which do not pro- 
duce fertile offspring, are much less visibly unlike than man> 
of the varieties of dogs or of pigeons, which are mutually quit< 
fertile. 

May not mutual infertility be a result of long*conttnuec 
separation, quite independently of any unlikeness arising? 1 
do not know whether this conjecture is supported by any obs^ 
vnttons on the mutual relations of kindred species or varieties ir 
lands separated by oceans. Joseph John Murphy 

Belfast, November 8 


Lung Sick 

Dr. E. J. Dungate, with compliments to the Editor of 
Nature, b^ to inclose him a letter which he has jost received 
from Prof. Smets, of Hasselt. It refers to the letter on ‘Mung 
sick,*’ which appeared in Nature for November 11 (p. 29), and 
etmtatos most important evidence on the subject Dr. Dungate 
is sure, from the genial tone of the letter, that the Editor of 
Nature is at liberty to publish it, if he desires. 

6, Marchmont Road, Edinbuigh, November 17 

MessfU le 14 Nassemhre^ 1886 

IfOHMEUt DuHCATS^^/'iai iu votre demande daaa la 

NaTURR du 1 1 Novembre. 

l/iuocnlkdois pr^entive de la piewopmiHiwmic easudatifE 
a jsfi mmms i d k HaneH, et la mahode^ aeiale d^ tdm U» 


Mr. Murphy has mistaken my meaning, which I will try t« 
make clear by an example. Suppose one brood of an anoM 
species of Gmlime to have exhibited, as a sport, a partial iider 
tility with the rest of the species, wlwe the birds compoaiag du 
brood remained abundantly fertile among themselret. Supf^ 
the main body of that specie* to have become, by ael^ 

tion, our pheasants, while the isolated brood became m 
ancestors oi our grouse. Suppose one brood of these grouse u 
have b^me partially infertile with the main bo^ of wouie 
and to have been the ancestors oTour red grow, while the^ 
body of the grouse became, by natursi aele^ion, oiw hlaa 
grouse. If, as 1 believe, variation does not incman 

infertility, the black mmae will stftl be .<5*3^ 


with the pheasant, anSl the red oidy partWr 
tOadk grow; but it teems probkbje, 

apontaneoui Infertility would femowt the. red gtba# 


tint th 
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farther fiwa the rfieweat. *0 that theje would be quite mfertxle. 
But tWf 18 mewly ««iim«nt from analogy ; there is no evidence 
of the rcwilt of andi superposed •* sports/^ and retrogression to 

greater fertllky wems posttble. u j -a* i 

This instance is not a good one, becanse the observed partial 
infertility only occasional fertility) between pheasant and 
hJacTc, grouse may be due to dislike, not partial impotence. But 
I dottbt whether distaste for pairing and impotence when paired 
are often quite dissociated. 

Mr. Murphy asks, as I asked in these pi^es in 1884, and others 
have asked since, for one simple fact which would be decisive. 
Is it, or is it not, the fact that allied species which are confined 
each to a particular island, prove, when brought together, far 
less frequently infertile than species, equally dissimilar, which 
had lived in the same district, might be expected to prove. On 
the answer to this question depends, as far as I can see, the fate 
of the theory of physiological selection. Can no one answer it? 

Edmund Catchpool 


THE CORAL REEFS OF THE SOLOMON 
ISLANDS 

/^UT of a collection of nearly seventy corals which I 
made in these islands, nearly a quarter are new or 
undescribed ; and from this fact, as 1 am informed by 
Mr. S. Ridley, it may be inferred that there is yet much 
to be learned of the corals of this region. After describ- 
ing in my paper the characters of a typical reef, I pro- 
ceeded to refer to the complex relations that exist between 
the multitudes of creatures that frequent coral reefs. The 
protective colouring of the small crabs that live among 
the branching corals often attracted my attention. I re- 
call, in particular, the instance of a small crab that finds 
its home among the branches of a Pocillopora, The light 
purple colour of its carapace corresponds with the hue of 
the coral at the base of the branches, where it lives ; 
whilst the light red colour of the big claws, as they are 
held up in their usual attitude, similarly imitates the 
colour of the branches. To make the guise more com- 
plete, both carapace and claws possess rude hexagonal 
markings, which correspond exactly in size and appear- 
ance with the polyp-cells of the coral. Another species 
of crab, that climbs about the blue-tipped branches of a 
Madrepora^ has the points of its pinccr-claws similarly I 
coloured. It is interesting to note that these two crabs ' 
arc adapted to live each on its own species of coral. Had 
I caused them to exchange their homes, their borrowed 
hues and markings would have at once made them con- 
spicuous objects for their enemies. 

I paid especial attention to the inter-tidal exposure of 
living corals, and was much surprised at the number of 
species which arc bared by the ebbing tide. Of all 
the corals in these islands, those belonging to the genus 
Cceloria seem to be the hardiest in this respect. In the 
paper I have described my observations with some detail. 

Coral Reep and Shoals, — The earliest condition of the 
coral reefs in this group is to be found in that of the 
numerous detached submerged reefs or shoals which lie 
below the limit of the constructive power of the breakers, 
having been arrested in their upward growth at depths 
varying between 5 and 10 fathoms according to the 
exposed or protected character of their situation. This 
remarkable fact of the arrest of the upward growth of the 
coral at these depths was utilised by Lieut.-Commander 
Oldham whilst surveying these submerged reefs in 
H.M.S. Lark, If a shoal was not marked at the surface 1 
by a reef-flat or by an islet, we could sail over it with 
perfect safety. The broken water of the tide-rip that 
Indicated these shoals was no source of danger for a 
vessel of light draught. In my paper I have given evi- 
dence to prove that a shoal which was found by Bougain- 
ville in 1768 to be covered by 5 fathoms, remains in the 

Abattmct of ft Pftpftrby H. B. Guppy, M.B., late Surgeon H.M.S. Lath, 
by £br. John Murray to the Royal Society of Ediubuivh on 


same condition at the present day. The number of coral 
shoals possessing these characters led me to the con- 
clusion that isolated submerged reefs are unable without 
the assistance of a movement of elevation to raise them- 
selves to within the constructive power of the breakers. 
When thev have reached their upward limit, they extend 
laterally, forming ultimately flat-topped shoals. It may 
appear bold to suggest that atolls and barrier-reefs owe 
their appearance at the surface to a movement of eleva- 
tion ; but we know that in the regions occupied by the 
atolls of the Low Archipelago, of the Fiji Islands, and of 
the Pelew Group, the last movement experienced has 
been one of elevation ; whilst the observations of Mr. 
Beete Jukes on the Australian Barrier- Reef go to show 
that, if there has been a recent change of level in that 
region, it was one of the same nature. In the atoll of 
Oima in the Solomon Group I found evidence of an 
anterior elevation. 

In my paper I proceeded to describe at some length 
the reels that have reached the surface. In this abstract, 
however, 1 can only refer to the fact that all the three 
classes of reefs are to be found in this group ; the atolls, 
I should add, being comparatively few in number and of 
small size. 

The Formation of Atolls, — My observations go to 
show that atolls of small size (a mile or two across) do 
not assume their characteristic form until they have 
reached the surface. After upheaval has brought a sub- 
merged coral shoal within the constructive power of the 
breakers, it soon appears at the surface as an isolated 
patch of reef. Extensions or wings grow out on either 
j side, and, guided by the prevailing currents (in the manner 
I described by Semper), they ultimately form the common 
horse-shoe reef, which presents its convexity against the 
currents. Large atolls evidently begin to assume their 
j characteristic shape below the surface as described by 
Murray and A. Agassiz. 

The Formation of Barrier- Reefs, —The facts on which 
my conclusions have been based were obtained by the 
examination of the weather slopes of reefs. For the 
first 70 or 80 yards from the weather edge of a reef 
there is a gradual slope, largely bare of Jiving coral, to a 
depth of 4 or 5 fathoms. There is then a rapid descent 
to a depth varying between 12 and 18 fathoms. It is this 
declivity that constitutes the growing edge of the reef, 
and the sand and gravel produced by the constant action 
of the breakers collect at its foot. When the submarine 
slope is more than 10® or 12°, as is usually the case, the 
sand and gravel extend far beyond the depths in which 
reef-corals thrive ; but when the slope is gradual, i,e, less 
than 5°, the lower margin of this band of detritus lies 
within the reef-coral zone, and in consequence a line of 
barrier- reef is ultimately formed beyond this band with a 
deep-water channel inside {yide diagram). Should^ the 


S^i-lcvel Recf-flat 



Barrier-reef of Choineul Bay (drawn on a true scale to the loo-fathom line. 
a = incipient barricr-reef (si/e purposely exagg'erated) ; b = belt of sand 
and gravel. 


area be undergoing elevation, a succession of concentric 
lines of barrier-reefs will originate, line after line being 
advanced as fresh portions of the sea bottom are brought 
towards the surface, each line growing upward along the 
lower margin of the band of detritus derived from the line 
of reef inside it In such a manner have the Shortiand 
Islands been produced. When 1 arrived at the above con- 
clusion I was not aware that substanriaBy the same 
explanation had been advanced thirty years before by 
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Prof. Joseph Lc Conte in the instance of the Florida 
reefs. He then pointed out that since corals will not 
grow on muddy shores or in water upon the bottom of 
which sediment is collected^ the favourable conditions 
can only be obtained at some distance from the shore, 
where a barrier-reef would ultimately be formed limited 
on one side by the muddiness and on the other by the depth 
of ike water, % 

The foregoing conditions may be described as the 
determining causes of a barrier-reef. After the reef has j 
been formed, the lagoon-channel will be kept open ] 
by such agencies as solution, diminished food-supply, 
tidal scour, organic degradation, and other influences. 
The circumstance that barrier reefs are frequently 
situated at or near the borders of submarine plateaus 
receives a ready explanation in the view first advanced 
by Prof. Le Conte, since in such situations the necessary 
*condttions of depth and clearness would be found. 

Anomalous Depths of some Atolls and Barrier^ Reefs . — 
One of the principal arguments in favour of the theory of 
subsidence lies in the assertion that lagoons and lagoon- 
channels are sometimes deeper than the reef-coral zone. 

I will, however, endeavour to show that this assertion is 
founded on a misconception of the conditions that limit 
the depth of this zone. The extent to which the depth 
may vary is demonstrated in the great divergence be- 
tween the estimates of different observers in every region 
of coral reefs. Those of Quoy and Gaimard, Ehrenberg, 
Darwin, Dana, Murray, A. Agassiz, and others, range from 
5 to 40 hithoms. But this variation may also be found in 
the same region of coral reefs. Thus, in the Solomon 
Islands, I found that the depths at which reef- corals 
flourished ranged in different localities from 12 to 
40 fathoms and beyond, the variatio.i being due to 
differences of local conditions, such as the degree of in- 
clination of the submarine slope, the presence and posi- 
tion of submarine declivities, the amount of sediment 
h^d in suspension, the force of the breakers, and other 
influences. The main determining condition, as Prof. 
A. Agassiz points out, is to be found in the injurious effect 
of sand and sediment rather than in the general influence 
of depth ; and the distribution of these materials is de- 
pendent on the local conditions above referred to. Local 
conditions will usually restrict the reef-coral zone to depths 
less than 30 fathoms ; but, where there is a gradual sub- 
marine slope, reef-corals are to be found in depths beyond 
.the sand and gravel. Inasmuch as most observers have 1 
regarded these materials as necessarily limiting the zone, 
Xhey did not push their inquiries beyond. Under favour- 
able conditions, however, reef-corals may thrive in depths 
of 50 or 60 fathoms ; and thus we can readily explain 
the apparently abnormal depths inside some atolls and' 
barrier-reefs. 

An apparent objection here presents itself. If reefs 
begin to build their foundations in depths greater than 
those which are generally assigned to them, the thickness 
of the elevated reef-formations discovered by me in the 
Solomon Group should have been much greater than 
150 feet, the actual limit of their thickness. It will, how- 
ever, have been gathered from the previous remarks that 
local conditions will usually confine reef-corals to depths 
less than 25 or 30 fathoms, and that it will be only under 
occ<asional circumstances that reefs will commence to be 
formed in deeper water. Fringing-reefs themselves arc 
at first restricted to shallow waters around the coast, and 
their seaward extension in localities where the submarine I 
slope is at all steep, as is generally the case, must be ex- 
tremely slow. Again, in an area of elevation, such as 
that in which the Solomon Islands are included, barrier- 
reefs, which may have begun to grow in depths not less 
50 fadioms, might owe their approach towards the 
surface as much to the elevating movement as to the very 
slow upward growth of the corals. Jt should also tie 
borne in mind that the rapid subai*rial denudation, to 


which these regions of heavy rainfall are subjected, wotild 
be an important agency in the thinningaway of theralUed 
coral formations. 

In the latter part of my paper I refer, amongst othet 
subjects, to the extensive character of the degradation of 
coral reefs by multitudes of organisms. I also give proofs 
of the outward growth of reefs on their own talus (as 
described by Murray)— (i) in the circumstance that mas- 
sive corals may be commonly observed to increase in si*« 
as one approaches the lagoon from the outer margin oi 
the reef-flat ; (2) in the presence of old lines of erosion 
evidently produced at the existing sea-level, but which 
have been cut off from the action of the waves by the 
advancing edge of the reef-flat ; (3) in the characters and 
position of the wooded islets situated on reefs, which in 
course of time would cover the whole reef-flat, were it not 
for one counteracting circumstance, the seaward growth 
of the reef. 

Lastly, I refer to the deposits at present forming on the 
outer slopes of reefs in depths down to 100 fathoms. 
Reef-debris, foraminiferous tests, especially of OrbitoiiteSy 
joints of the calcareous alga Halimcda opuntia^ portions 
of NulliporcT^ and the small detached corals of the genus 
Heteropsammia^ enter largely into the composition of these 
deposits. 1 should add that a rock of this composition is 
one of the commonest types of the so-called coral lime- 
stones in the Solomon Group. 

In this short abstract of a long paper I have not been 
able to do much more than indicate the general bearing 
of my conclusions. The facts and data are given at 
length in the original paper. 


THE BRITISH ASSOCIATION AND LOCAL 
SCIENTIFIC SOCIETIES 

T he second annual Conference of Delegates held 
under the new rules of the British Association met 
at Birmingham on September 2 and 7, in the Iibrar>^ ol 
the Medical institute. Forty-nine local Societies carry- 
ing on work in various parts of the United Kingdom have 
been enrolled this year as Corresponding Societies" 01 
the Association, and of these thirty-two were represented 
by Delegates at the Birmingham meeting. The following 
re|K)rt of the proceedings of the Conference, signed b) 
Mr. Francis Galton and Prof. R. Mcldola, the Chairmar 
and Secretary of the Committee, has just been circulatec 
among the Corresponding Societies, and it will be seer 
that this new branch of the work of the Association pro 
mises to be of mutual advantage both to the Societies ant 
the Association : — 

At the first Conference the chair was taken by Dr 
A. W. Williamson, F.R.S., General Treasurer of th( 
British Association, the Corresponding Societies Com 
mittee being represented by Captain Douglas Galton 
F.R.S^, General Secretary of the Association. Dr. Garson 
Mr. John Hopkinson, F.L.S.,and Prof. R. Meidola, F.R.S 
Sccrctai^'. 

The Serrelaty read the Report of the Conrespondinj 
Societies Committee which had been presented to th 
Council of the Association. 

The Chairman made some remarks explanatory of th 
objects of the Conference of Delegates, and su^estej 
that among other subjects of investigation in which i 
might be useful to secure the co-operation of the lota 
Societies was that of injurious insects, already so muc 
studied by Miss E. A, Ormcrod. ^ ^ 

The Secretary also made some observations m explans 
tion of the constitution of the Corresponding Societie 
Committee and the relations existing between the Cor 
fprence of Delegates and the British Association. 

Some remarks were made by Mr. J. W. D<ms w 
others with reference to the advisability of securinr 
co-operation of the local Societies for the purpose of w 
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Brit4»ii3afrow8 and other prehistoric remains, work of the local Societies. He suggested that the best 
This suggestion had been put forward at the Aberdeen mode of procedure would be to take the different Sections 
Confetwce last year by Prof. Meldola, and a Committee seriatimy and hear the recommendations forwarded by the 
about to be formed by Section H for carrying out Committees of these Sections, together with suggestions 
this by the Delegates respecting the lines of investigation in 

Mr. H. Hey wood considered that the relationship now which the local Societies could take part, 
existing between the British Association and the Corre- Sections A and B.—No recommendations from the 
sponding Societies had already been of great assistance to Committees of these Sections having been forwarded to 
tfc Societies themselves. In the case of his own Society the Secretary of the Conference, the Chairman invited 


(CordafO they had been able to assist one of the Com- 
mittees (Erratic Blocks) brought under the notice of the 
Aberdeen Conference last year. 

Prof. Lebour stated that many of the local Societies, 
such as the North of England Institute, which he repre- 
sented, were composed of engineers connected with large 
works, who might make useful investigations which would 
be facilitated if backed up by the authority of the British 
Association, F or this reason he hoped that other subjects 
besides natural history, geology, or anthropology would be 
recognised at the Conferences. 

Captain Galton explained that the obje :t of the Con- 
ference of Delegates was to bring the Corresponding 
Societies into direct communication with all the Com- 
mittees of the British Association, to which the local 
Societies or individual members of these might render 
assistance. This could of course be only effected by 
degrees, but he suggested that as a preliminary step it 
might be found useful to place the Delegates on the 
Committees of those Sections in which they or their 
Societies had the most interest. 

Dr. Williamson supported this proposition, and the 
Secretary took down the names of the Delegates to be 
attached to the various Sectional Committees. 

Prof. Hillhouse and Dr. Garson expressed their will- 
ingness, as Secretaries of Sections D and H respectively, 
to propose Delegates as members of the Sectional Com- 
mittees. 

Mr. Hopkinson suggested that among other methods of 
promoting work among local Societies it might be found 
advantageous for the Delegates themselves to make sug- 
gestions at the Conference which might lead, through the 
proper channels, to the formation or new Committees by 
the British Association. He stated that his own Society 
(Hertfordshire) had already rendered material assistance 
to the Erratic Blocks Committee of the Association, and 
they hoped to vender similar service to the U nderground 
Waters Committee. 

The following resolution, framed with the object of 
keeping the Corresponding Societies informed of the work 
being done by the British Association Committees, was 
moved by Dr, Garson, seconded by Captain Gallon, and 
passed unanimously ; — 

“ That the Secretary of the British Association be 
reejuested to send a list of the several Committees ap- 
pointed by the Association to each of the Delegates of the 
Corresponding Societies, or to the Secretaries of these 
Societies, as soon as possible after the meeting of the 
Association, together with a copy of the proceedings of 
the meetings of the Conference of Delegates.'' 

At the second Conference the chair was taken in the 
absence of Dr. Williamson by Prof. Boyd Dawkins, F.R.S., 
the Corresponding Societies Committee being represented 
by Dr. Garson, Mr. John Hopkinson, F.L.S., and the 
Secretary, Prof. R. Meldola, F.RS. 

The Secretary read the minutes of the proceedings of 
the first Conference, and it was stated that in accordance 
with the decision then arrived at the Delegates had 
been placed on the respective Sectional Committees as 
Delegate Members.” 

The Chairman directed attention to the kind of work 
’iwhieh might be done at the Conferences, stating that as 
h member of the Council of the British Association he 
\teew that the Association was anxious to consolidate the 


suggestions from the Delegates. 

Luminous Meteors. — Mr. F, T. Mott suggested that 
much useful work might be done if the local Societies 
would undertake to record systematically the appearance, 
position, direction, &c., of luminous meteors. 

The Secretary stated that a Committee of the British 
Association was for many years in existence for the pur- 
pose of carrying out these observations, but, for some 
reason unknown to him, the Committee appeared now to 
have ceased its labours. 

Magnetic and Tidal Observations, — Mr. J. Martin 
White suggested that some of the local Societies which 
were favourably situated for the purpose might under- 
take systematic observations of local tidal and magnetic 
phenomena. 

Meteorological and Phenological Observations, — Mr. 
Hey wood stated that many valuable meteorological obser- 
vations were buried in the log-books of steamships, and 
suggested that some of the local Societies might render 
good service to meteorology by examining these books 
and keeping records of any important entries. Mr. Hop- 
kinson pointed out two ways in which the local Societies 
might advance meteorological science. In the first place 
he thought that many observers in different parts of ‘the 
country might be in the habit of recording the rainfall br 
other meteorological phenomena without communicating 
the results to Mr. Symons. Good service would be ren- 
dered if the Corresponding Societies would find out such 
observers and put them into communication with Mr. 
Symons.^ In the next place he suggested that observa- 
tions of the time of flowering of plants, first appearances 
of birds and insects, &c., might be systematically recorded 
and forwarded to the Royal Meteorological Society by 
those observers who had not hitherto been in the habit of 
communicating their results to that Society. 

Section C. — Mr. C. E. De Ranee, F.G.S., attended the 
Conference on behalf of the Committee of this Section. 
The three following recommendations were forwarded by 
the Secretary of the Section : — 

Sea Coasts “ That Messrs. R. B. (irantham, 

C. E. De Ranee, J. B. Redman, W. Topley, W. Whitaker, 
and J. W. Woodall, Major-General Sir A, Clarke, Admiral 
Sir E. Ommanney, Sir J. N. Douglass, Captain J. Parsons, 
Captain W. J. L. Wharton, Prof. X Prestwich,and Messrs. 
E. Easton, J. S. Valentine, and L. F. Vernon Harcourt be 
reappointed a Committee for the purpose of inquiring 
into the Rate of Erosion of the Sea Coasts of England 
and Wales, and the influence of the Artificial Abstraction 
of Shingle or other Material in that Action ; that Messrs. 
De Ranee and Topley be the Secretaries.” 

Underground Waters,-^^ That Prof. E. Hull, Dr. H. W 
Crosskey, Captain Douglas Galton, Prof. J. Prestwich, 
and Messrs. James Glaisher, E. B. Marten, G. H. Morton, 
James Parker, W. Pengelly, James Plant, J. Roberts, Fox-. 
Strangways, T. S. Stooke, G. J. Symons, W. Topley, 
Tylden- Wright, E. Wethered, W. Whitaker, and C. 

De Ranee be reappointed a Committee for the purpose of 
investigating the Circulation of the Underground Waters 
in the Permeable Formations of England, and the Quality 
and Quantity of the Waters supplied to various towns and 
districts from these formations ; and that Mr. De Ranee 
be the Secretary.” 

Erratic Blocks,--*^ That Profs. J. Prestwich, W. Boyd 
Dawkins, T. McK. Hughes, and T. G. Bonney, Dr. H. W. 

* G. J. Symons, F.R.S., 65, Camdon Square, London, N.W. 




Crosskey, and Messrs. C. £» De Ranee, H. Ck Fordham, 
J. E. Lee, D. Mackintosh, W* Penally, J« JPiant, and 
R. H. Tiddeman be reappointed a Committee for the ^ 
|>urpose of recording the position, height above the sea, 
uthological characters, size, and origin of the Erratic 
Blocks of England, Wales, and Ireland, reporting other 
matters of interest connected with the same, and taking 
measures for their preservation ; and that Dr. Crosskey 
be the Secretary." 

Mr. Dc Ranee described the above three inquiries 
undertaken by Section C, in which it was thought the 
Corresponding Societies could render valuable assistance. 
Forms of inquiry had been circulated largely by these 
Committees, and it was suggested that any work done by 
the Corresponding Societies should be on these forms 
printed by the British Association. Mr. De Ranee stated 
that forms would always be supplied to the Secretaries of 
Corresponding Societies applying for them. 

Dr. Crosskey made some remarks explanatory of the 
work of the Erratic Blocks Committee. He stated that 
the assistance of the local Societies would be particularly 
valuable in this inquir>% and that he would be happy to 
supply the necessary forms to the Corresp<jnding Societies 
in the hope that they would be filled up. He urged upon 
the Delegates the necessity for preserving these boulders, 
which were everywhere being broken up, and were rapidly 
disappearing from off the face of the c(»untry.^ 

Earth-Tremors ,— Lebour stated that for some time 
past the North of England Institute of Mining and 
Mechanical Engineers had had a Committee actively en- 
gaged on the subject of earth-tremors and their possible 
connection w'ith mine-explosions. This subject was natu- 
rally related to those of Sections A, C, and C of the 
British Association, and its investigation might be power- 
fully promoted by them. Some of the Corresponding 
Societies might aid greatly in making and recording 
observations on earth* tremors in various parts of the 
country. The more extensive the area over which such 
observations were made (if by competent observers and 
with suitable instruments) the more valuable they be- 
come ; but it was very important that there should be 
some general understanding between the observers in 
different parts of the country, in order that some degree 
of that uniformity which is so desirable in matters of this 
kind should be attained. The cost of the expensive in- 
struments necessiiry would be much lessened if large 
numbers of them were used. The question of earth- 
tremor obscr\^ations was only one of many in which the 
engineering Societies and the British Association could be 
mutually useful, the former carrying out the work and the 
latter lending the influence of its official recognition and 
support 

The Rev. J. M. Mello stated that colliery proprietors 
were generally unwilling to spend money in investigations 
unless some very specific form of inquiry was circulated. 

Mr. Hopkinson remarked that the Corresponding 
Societies, if supplied with the necessary forms, would no 
doubt be willing to circulate them among their members. 
Mr. Heywood thought the suggestion for obsendng and 
recording earth-tremors a most valuable one, and he re- 
marked that the Cardiff Society would be happy to assist 
in t^ investigation if the formation of a Committee was 
sanctioned by the Association. 

Section D. — The Committee of this Section was re- 
presented by Prof. W. HilJhouse, M.A., F.L.S. 

Preservation of Native Plants , — In reply to a question 
by the Secretary, Prof. H.illhouse stated that in response 
to the inquiries which he had circulated among the Dele- 

* The addresses o( the Secretattes of tbeae three Committees are 

Und*rgrouHd E. Oe Ranee, F.G.S., A.I.C.E., a8, jermyn 

Street, London, S.W. 

JSrrmiic Stockt,-^Kty H. W, Crosskey, F.O.S., x 17, Oongh Road, 

Edhtbastoit, Bimtingham. 

BTrox/oa.— Wm. Topky, F.G.S., A.I.C.E., a*, Jermyii Stredt, 
Lo«M3oa,S.W. 


gates and others likely to furnish infonnaiiqii, hn 
received details from twelve or fourteen localities tjpiihm 
ing between two .and three hundred disappeamneef. i 
plants. Mr. Stirrup stated that for years past a gtiM 
destruction of plants had been goii^ on in the Manebesti 
district, ^d the local Societies had found it necessary t 
strmigly inculcate among their members the necessity < 
preventing this extermination. Mr. Hopkinson remailce 
that a similar rule had been always observed by tli 
Hertfordshire Society with respect both to animals an 
plants, and he thought that all the local Societies shoul 
adopt it. Mr. Mott pointed out that one practical resu 
illustrating the benefit of Prof. Hillhouse’s resolution ha 
been the omission of the localities of all the rare ferns an 
orchids from the flora of Leicestershire, which his Societ 
was just about to publish. 

Local Museums Committee, — Mr. Mott stated that 
joint Committee, composed of representatives of Section 
C and D, had been recommended for appointment for th 
purpose of reporting upon the provincial museums of th 
United Kingdom. The work of this Committee woul 
be much facilitated by the co-operation of the locf 
.Societies, and he hoped that the Delegates would brin 
the matter under the notice of their respective Societiei 
The Committee consists of Mr. V. Ball, Mr. H. G. Ford 
ham, Profs. Haddon and Hillhouse, Dr. Macfarlane, Pro 
Milnes Marshall, Mr. Mott (Secretary), Dr. Traquair, an 
Dr. Henry Woodward. 

In reply to a question as to whether the work of thi 
Committee was to be confined to public or to extend t 
private museums, Mr. Mott stated that it might b 
found desirable to extend the report to some few privat 
museums. 

The Chairman remarked that the Local Museums Com 
mittee was one of the most important that had yet bee 
formed. The local museums of this country were gem 
rally in a most deplorable state, and one of the first thinjj 
to be done was to exclude from such collections all extn 
ncous specimens that were not truly local. According t 
his experience, he had found that it was impossible for 
local Society to flourish and at the same time to can 
on a large museum successfully. The two organisatior 
should be independent, but at the same time it was moi 
desirable that the objects collected by local Societi< 
should be handed over to the nearest local museum. Wit 
reference to this question of local museums, he considere 
that we in this country were much behind German; 
America, and F ranee. 

A short discussion took place with reference to th 
naming of specimens in local museums, in which M 
Eve, Mr. Hopkinson, and the Chairman took part. 

Section H. — The Committee of this Section was n 
presented by Dr. Ciarson, w^ho stated that one Commits 
w hich was about to be formed on the recommendation < 
their Section had arisen from the suggestion made by M 
J. W. Davis at the last Conference. 

Prehistoric Remains,— T\xt. following is the reaolutic 
sent up to and adopted by the Committee of Recommei 
dations: — “That Sir John Lubbock, Dr. R. Muuro, M 
Pengelly, Prof. Boyd Dawkins, Dr. Muirhead, and M 
J. W. Davis be appointed a Committee to ascertain au 
record the localities in the British Islands in whi< 
evidence of the existence of prehistoric inhabitants of tl 
country is found." 

Prof. Mcldola stated that three years ago he hi 
brought this subject under the notice of the Delegates 
a paper which he had read at the Southport meeting 
the Association, and which had been published in abstra 
in the volume of Reports for 1883, R^d extenso m t 
TransacHons of the Essex Field Club.* He remark 
that the work which the Committee proposed to un<h 
> take was of the greatest national importance in view 

I « Sm KATUftltf vol. xxht. ^19. 
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3^' gr ffft t dcftntction of anciont rcxnains that had baen 

iThe Chaittitttft tomarked that the subject was un- 
dubledtv 006 of great importance, and some of the local 
bcietier had alreaidy commenced to record the position 
ptheae xemains on the Ordnance maps. He stated that 
Eliding to his experience the i-inch map could be used, 
lit the 6 -inch map would be found much better. One 
esideratum in the work was a good system of symbols ; 
ich a system had been employed in a map of ancient 
smains recently published in France, and he stated that 
e should be happy to place this system at the disposal of 
\t Committee. He added that'he was glad to be able to 
rinounce that he had succeeded in getting an Act passed 
»r the preservation of the ancient monuments of the Isle 
f Man. 

Preservation of Stonehenge. — Dr. Garson stated that 
fcc Committee of Section H had forwarded a resolution 

> the Committee of Recommendations with reference to 
It preservation of Stonehenge, and, pending its con- 
deration by this Committee, it had been suggested that 
should also be brought under the notice of the Corre- 
>onding Societies through their Delegates, with the 
:>ject of these using their influence, as far as possible, 

>r the preservation of this and other monuments through- 
xt the country. The following is the resolution referred 

> “ That tne attention of the proprietor of Stonehenge 
B called to the danger in which several of the stones are 
: the present time from the burrowing of rabbits, and 
Iso to the desirability of removing the wooden props 
hich support the horizontal stones of one of the trili- 
lons, and, in view of the great value of Stonehenge as an 
ncient monument, to express the hope of the Association 
lat some steps will be taken to remedy these sources of 
anger to the stones/' 

This resolution had originated last April during a joint 
leeting of the Geologists' Association and the Hampshire 
ield Club on Salisbury Plain, when copies were ordered 

> be forwarded to the proprietor, to the Inspector of 
ncient Monuments, and to the Secretary of the Corre- 
>onding Societies Committee of the British Association, 
he proprietor of these valuable remains had hitherto 
fused to take advantage of the Ancient Monuments Act, 
LOugh repeatedly requested to do so, neither had he paid 
Lie attention to their proper preservation, so that it had 
sen thought desirable to move the foregoing resolution 
hich had been sent to the proper quarter for confirmation 
Y the General Committee of the Association. 

Election of Corresponding Societies. — At the termination 
: the Conference, Mr. Davis raised the question whether 
Corresponding Society when once admitted by the 
.ssociation should not always be retained on the list. 

The Secretary explained that the election of Corre- 
)onding Societies took place annually ^ and that each of 
lese Societies would be expected to make an annual 
^plication for re-election on the printed forms sent out 
store June. There was no reason why a Society when 
ice elected should not be re-elected every year as long 
» it kept up its scientific activit>\ He was of opinion 
lat a failure on the part of a Corresponding Society to 
itid a Delegate to any meeting of the Association should 
3 t disqualify that Society for re-election, although it was 
epected that when a Delegate did attend the meeting of 
te Association he should be present at the Conferences. I 
rof. Meldola further stated that some few of the Societies 
hich had been elected last year did not appear in this ' 
iaris list, the reason being that the Secretaries had not 
lied in and returned the printed forms sent out at the 
sginning of the year, nor had any notice been taken of a 
^ond application asking whether it was the wish of their 
odety to be re-elected ; so that, as Secretary of the 

M^hition was adoptod by the Committee of Recommendations and 
■owned tqr General Committee. 


Corresponding Societies Committee, he had' excluded 
that these Societies desired to withdraw, and mey had 
accordingly been removed from the list. 


THE COLONIAL AND INDIAN EXHIBITION 

R esuming our notes on some of the principal 
exhibits (Nature, vol. xxxiv. p. 548), the Court 
running parallel with and between those of Mauritius and 
Seychelles on the one side and Cyprus and Malta on the 
other was that which contained the collection from the 

West Indies. 

Vegetable products, as might be expected, formed the 
bulk of the exhibits in this attractive Court, which had an 
air of comfort and finish not excelled in any other part of 
the building. Entering the Court from the northern end, 
the first bay on the left hand was devoted to 

TnnidadySin island celebrated both for the quantity 
and quality of the cocoa grown upon it, which indeed is 
the staple article of produce. The value of cocoa ex- 
ported from Trinidad in 1885 is stated in the Qfficial 
Hand-book to have amounted to 421,974/., and in some 
“Notes on Trinidad Industries," by Mr. John McCarthy, 
F.C.S., the Assistant Commissioner for Trinidad, recently 
published, it is stated that the quantity of cocoa imported 
into England in 1885 amounted to 10,560 tons, against 
10,120 tons in 1884, and 9986 in 1881. Numerous speci- 
mens of cocoa seeds are exhibited, as well as prepared 
cocoa and chocolate. 

Mr. McCarthy describes the cultivation of the cocoa- 
nut (Cocos nucifera) as a very profitable industry, though 
the tree does not bear much before it is eight years old. 
Experiments, he tells us, “ are now being tried in Trinidad 
to make it act as a shade tree to the cocoa ( Theobroma) " 
instead of planting the quick-growing “ Bois immortelle." 
The idea of this planting is to realise from the same land 
a double crop, namely, that from the Theobroma and that 
from the Cocos. It is estimated that seventy trees planted 
upon an acre of land would, when in full bearing, yield 
5000 nuts per annum, which would net, on an average, 
from 3/ to 4/ per thousand in Trinidad. The annual 
import of nuts into London is said to be about 12,000,000, 
besides which, New York imports enormous quantities, 
and they are also used to a very large extent for the ex- 
pression of oil in Trinidad itself. Coffee has also a 
prominent place in the products of Trinidad, and the 
plant is stated to thrive well, although it has not yet pro- 
duced even sufficient coffee for home consumption. More 
attention has, however, been directed of late to coffee 
culture in the island, so that it is largely increasing. The 
cultivation of tobacco is also an industry that promises 
to become of some importance, and the tobacco is de- 
scribed as being second only to the finest Havana. There 
is a good exhibit of cigars, which are said to have met 
with general favour, so that a demand has arisen for 
them. 

Bahamas . — In the Official Hand-book, Sir Augustus 
Adderley gives a very readable sketch of the history of 
these islands, and briefly refers to the natural products, 
foremost amongst which are corals and sponges. He 
describes the “ sponging and wrecking vessels " as fine 
models and fast sailers, built by the islanders of native 
hard wood known as “horseflesh," and planked with 
yellow pine obtained from North Carolina. Conch sheUs 
are exported in large quantities to the value of about 
1200/ per annum, and the pale pink pearls which, are 
found in them to the extent of 3000/ per annun\. . 
sponge exports were estimated at 00,000/ for 1885. 
Mention is made of the abundance of plants valued as 
medicines, many of which might be further developed by 
systematic trial of their effects in this country^ Perhaps 
the two best known medicinal plants are the Canella Bark 
{Canella alba^ Murr.) and the Sweet Bark or CascarOla 
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iCr&tm Eleut^a^ J. J. Bcnn*). The first has a bitter, acrid, 
and ptingent taste, and a cinnamondike smell. With us It is 
used as an aromatic stimulant, and as a condiment in the 
West Indies. The sweet bark is a bitter aromatic tonic, 
formerly used as a substitute for Peruvian bark, but now 
chiefly as an ingredient in pastilles and for mixing with 
tobacco for the sake of its pleasant musky odour. The 
cultivation of perfume-yielding plants is recommended as 
a probable commercial success, the demand for perfumes 
at the present time being so great that it has even been 
proposed to cultivate in Australia on a large scale such 
plants as are now grown at Grasse, Nice, and Cannes. 

Jamaican — The contents of this Court were both numerous 
and varied. Rum and sugar were fully illustrated by a 
large number of samples. Coffee was also w^ell represented ; 
of this article the Official Catalogue states that two distinct 
classes are produced in the island, the total annual export 
being about 84,000 cwt. per annum, of which about 10,000 I 
cwt. is Blue Mountain coffee, a fine quality, consigned 
almost entirely to the Liverpool market. Pimento or 
allspice is a product exclusively of Jamaica, where it 
is grown in plantations or gardens known as ** pimento 
walks.’^ The commercial article consists of the dried 
berries, which %vere exported from Jamaica to the value 
of 53,867/, in 1885. It is very largely used as a spice as 
well as in medicine, on account of its aromatic and stimu- 
lant properties. The fruits contain a quantity of oil, 
which is obtained by distillation, and is used in per- 
jfiimery and for similar purposes to which clove-oil is 
put. Pimento-sticks are amongst the strongest and best 
for walking-sticks and umbrella-handles, on account of 
their strength, rigidity, and non-liability to crack. The 
pimento-tree is of low growth, and is known to botanists 
as Pimenia officinalis. 

In this Court were shown some remarkably fine samples 
of Annatto seeds {JBixa Orellana)^ noted for their plump- 
ness, as well as for their bright colour, the waxy coating 
of the seeds being highly valuetl as a red colouring- 
matter. A large and interesting collection of fmits pre- 
served in a salt-solution were here shown ; amongst others 
the following will attract attention ; Star-apple {Chryso- 
Cainito)y Cocoa- plum {Chrysomlanus Icaco)^ 
Blimbing {Averrhoa Bilimbi) y Akee {Cu^ania cthilisy 
better Imown, perhaps, as Blighia sapiaa). Many of 
these are the produce of introduced plants, and the fruits 
are for the most part fine examples. Amongst a number 
of specimens of essential oils from well-known plants, 
most of which are apparently of excellent quality, are 
some that are but very little known, such, for instance, as 
those from the Bermuda Cedar {Juniperus bcrmudiana\ 
the Mountain Cigar Bush {Hedyosmum nutans)y Moun- 
tain Thyme (Micromcria obovala). Cigar Bush {Crilonea 
dal€a)n and the Sand Box-tree {Mura crepitans). 

Barbados, — The exhibits from this island consisted largely 
of similar produce to the islands already referred to. As 
‘ iihistrating the extent of land occupied by sugar cultiva- 
tion, it is stated in the introductory notice of Barbados in 
' the Official Hand-book, by the Hon. C. C, Knollys, that 
of a total acreage of 106,470 acres, an area of 100,000 
^kCres is devoted to canes.” Tobacco is recommended 
Ibr extended cultivation, and root-crops such as arrowroot 
atid cassava give heavy returns. 

BMtish Honduras. — We take this dependency in this 
order, as it occupied a position in the Exhibition next 
that of Barbados. The importance of timber in the 
produce of British Honduras is seen by a simple glance 
at the exhibits, and to the future development of these 
timber resources lies in a very mat measure the future 
prosperity of the colony. In the introductory notes to 
these exhibits the following paragraph occurs " To its 
timber and dye-woods the colony of British Honduras 
owes its existence, and whatever measure of progress and 
advancement it may have attained. To the discovepr, 
'Ikst of logwood, and subsequently of mahogany, its 


original settlement must be ascribed.” Noturithktandnt 
the importance of the forest produce, very few of th 
timbers are yet known either to commerce or to sciehc^ 
but many of them are of exceptional hardness and beauti 
Mahogany is, of course, the most important wood in 
colony, and, next to it, the cedar {Cedrela adorafa)y whic 
is not only exported to a very large extent, but i 
also used in the colony for light indoor work — cigaj 
boxes, trunks, packing-cases, and for dug-out canoei 
several of which were exhibited. Amongst a collection 1 
lianes, or climbing- plants, is a specimen of the chew-stic 
{Gouania domingenesis), with the singular infbrmatios 
besides that of its use as a tooth-brush and tooth-powdei 
that it is used in place of yeast to start fermentation i 
making ginger- and spruce-beer, &c.” Probably the moi 
striking object in this Court is a large and beautiful! 
figured slab of mahogany ; the dark wavy cross-marking 
are extremely beautiful and very remarkable in thi 
wood ; the plank is, moreover, without a flaw. 

Dominica. — The space occupied by this island, as we 
as by the remaining colonies, was small ; the exhibits o 
the whole, however, were interesting, and some wei 
worth noting, such, for instance, as the husks c 
shells of the Liberian coffee, which are said to be wort 
from I to 2 cents, per pound in the United States, tli 
fruits of Acacia FarnesianOy stated to be used in tanning 
and bark of Guava, the Psidium Guayavuy which is ric 
in tannin, and is used as an astringent. Raw lime-juic 
is exported from Dominica in increasing quantities, h\ 
the greater part of the juice is boiled down until ten c 
twelve gallons are reduced to one, and is shipped in th 
concentrated form to England and the United States fc 
the manufacture of citric acid. 

Montserrat. — Sugar and lime-juice arc the principj 
staples of this island, and these were the most prominei 
exhibits. 

St. Kitts and the Virgin Islands. — From these islanc 
the exhibits were but sniall, and without special interest, 

Antigua. — The chief product of this colony is suga 
the average crop of which for the last twenty years 
stated to have been about 12,000 hogsheads. Yam 
potatoes, and Guinea com arc also grown in large quant 
tics for native consumption. The exhibits were for tl: 
most part such as w'ere shown in other West India 
Courts. 

Grenada. — Cocoa is the most important article gp-ow 
here, and some very fine fruits of good colour were showi 
as well as nutmegs {Myristica fragrans) custard apple 
or bullock’s heart {Anona reticHlata)y papaws {Carii 
Papayd)y Kola nut5(CWa acuminata). These latter wei 
remarkably fine specimens. A good deal of attention, w 
are glad to see, has recently been paid to its culiivatio: 
The tree exists in all parts of the island, and was intn 
duced in years past by the African slaves, who used 1 
regard it as a specific against intoxication. 

Tobago. productive resources of this small islar 
are varied, and were well exemplified in the collection k 
fruits, seeds, fibres, &c. The collection of preserve 
native fruits in syrup, and jellies prepared from thet 
was a special feature in this Court, a sample of preserve 
or candied papaw {Carica Papaya) being especially goo 

St. —Sugar, rum, and molasses are the chi 

products ; cocoa and logwood are also produced in qua: 
titles, though the latter is stated to be at the presei 
time a drug in the market. Tobacco, it is stated, ^ 
been tried in one district with most satisfactory ^sun 
so that it is purposed to extend its cultivation. Netthi 
the individual exhibits in this Court, nor in the remamit 
one of St. Vincent, call for any special remark. We cai 
not conclude our notice of the West Indian exhibits “Will 
out a reference to the series of over 100 water-^c^ 
drawings, by Mrs, Blake, illustrative of the flora of la 
West Indian Islands. JOHN Ri JACKSON 

Museum, Royal Gardens, Kew 
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NOTES 

Tv® PrewdeBt »niJ Council of the Royal Society have this 
jwawarded the Copley Medal to Franz Ernst Neumann, of 
iwttn^sbeig (For. Mem. R.S.), for his researches in theoretical 
and electro-dynamics, and the Davy Medal to Jean 
.^^hiirles Galissard de Marignac, of Geneva (For. Mem. R.S.), 
lj|br his researches on atomic weights. Prof. S. P. Langley was 
I' awarded the Rumford Medal for his researches on the spectrum 
by means of the bolometer. The Royal Medals have, with the 
,^4^proval of Her Majesty, been awarded to Mr, F. Galton and 
' j^of. Guthrie Tait, the former eminent for his statistical inquiries 
into biological phenomena, and the latter for his various mathe- 
inatical and physical researches. The medals will be presented 
at the anniversary meeting on November 30. 

Mr. Charles William Peach, the eminent scientific ob- 
server, died in February last, and, not long afterwards, a 
memorial was addressed to the First Lord of the Treasury, 
praying that his daughter, Jemima Mary, might, on account of 
her very slender provision, be placed on the Civil Li^t. The 
memorial, subscribed by about 140 eminent persons, resulted in 
n Treasury grant of 200/. being sent to Miss Peach, after the 
expiry of five months. The grant so made being totally inade- 
quate by way of provision, while it fails to denote the high sense 
entertained of Mr. Peach’s scientific services, it has been deter- 
mined to secure, by private subscription, the means of providing 
Miss Peach with a permanent annuity. Of the sum necessary 
to effect this, the Trea^ury grant of 200/. will of course form 
the nucleus. The Committee believe it is unnecessary to do 
more than allude to Mr. Peach’s more conspicuous services. For 
half a century he gratuitously supplied to contemporary inquirers 
the fruits of his research. When Mr. Hugh Miller was engaged 
in preparing his work on the ** Old Red Sandstone,” Mr. Peach 
conveyed to him those specimens from Caithness which mate- 
rially availed him in illustrating his subject. By his discovery 
of Silurian fossils in the rocks of Cornwall, he enabled Sir 
Henry de la Beche, then at the head of the Geological Sur- 
vey, to obtain a scientific basis for mapping the rocks of 
Devon and Cornwall. In connection with this important work, 
also, by his discovery of Lower Silurian fossils in the north-west 
of Scotland-^thereby affording the key by means of which the 
Structure and age of the rocks of the Scottish Highlands must 
be determined— it was the opinion of Sir Roderick MurcUism 
that Mr. Peach had rendered service such as merited a special 
recompense from his country. From the Devonian rocks of 
Cornwall and the Old Red Sandstone of the north of Scotland 
he procured the fish fauna which supplied a share of the material 
used by Sir Philip Egerton, Prof. Huxley, and Prof. E. Ray 
Lankester in preparing their several descriptions. In their 
monographs, Mr. Darwin and Dr, Carpenter have acknowledged 
his valuable contributions to a knowledge of the Balanid^ and 
the Polyzoa, while many other naturalists were pJso indebted to 
him for most important zoological observatic/as made along our 
coasts. Mr. Peach made a valuable collection of the fossils of 
Brora, Sutherlandshire (Jurassic), now in the British Museum. 
His discoveries have largely availed in elucidating the fossil flora 
of the Old Red Sandistone and the Carboniferous r )cks of Scot- 
land. In the department of recent marine animals and plants, 
he has added hundreds of new species to the British lists. In 
acknowledgment of his scientific acquirements, he received 
honours from the leading scientific Societies ; and in 1875 
ivaa awarded by the jRoyal Society of Edinburgh one of their 
^Id xnedola. After twenty -one years of arduous labour in 
connection with the Coastguard, Mr. Peach was in 1845 trans- 
. ^lemd by Sir Robert Peel to the Department of Customs, as 
euggeeM by the Council of the British Association ; but this 
; while adding to his leisure, did not materially enhance 


his emoluments. In the public service his highest income was 
150/., his retiring allowance being 130/, Such remuneration as 
he received for his scientific services he applied exclusively to the 
cause of research. He attained his eighty-fifth year, and in his old 
age it was a source of deep anxiety to him as to how he should 
be able to provide for the devoted daughter to whose help and 
affectionate care he was so much indebted. Five hundred pounds 
are wanted, and th'.s amount there ought not to be much diffi- 
culty in procuring. An account is opened in the Bank of Scot- 
land, for the receipt of contributions, under the care of Mr. 
Robert Gray, Bank of Scotland, Edinburgh, as Treasurer of 
the fund. Among the members of the Committee are Sir 
William Turner, F.R.S. ; Sir Joseph D. Hooker; Archibald 
Geikie, F. R. S. , Director-General of the Geological Survey of 
Great Britain and Ireland ; Prof. E. Ray Lankester, F.R.S. ; 
Prof. Tait; John Murray, V.P.R.S.E., Director of the Ckai- 
Expedition Commission, Edinburgh; William Pengelly, 
Torquay ; and others. 

Our readers must have noticed the recent telegrams con- 
cerning the beleaguered position of Dr. Emin Bey at 
Wadelai, on the Upper Nile, some 50 miles north of Lake 
Albert Nyanza. Emin Bey was Governor of the old Equatorial 
Province of Egypt, and his administration of the province was 
of a model character. Moreover, he did much before the Mabdi 
insurrection broke out for the promotion of a knowledge of the 
natural history and geography of the Upper Nile region, as will 
be seen from his many communications to PetermantCs Mitteil- 
ungm. His last communication is in the current number of the 
Mitteilungeny and is dated January last. In it, notwithstand- 
ing his critical position, he speaks of his collections. When the 
news of Emin Bey’s position first reached this country, the 
Government regarded it as their duty to do what they could to 
rescue or succour him, and the Intelligence Branch of the War 
Office made all inquiries as to routes, among other things taking 
counsel with Mr. Joseph Thomson. There are many difficulties 
in the way, especially since the death of Mtesa, King of 
Uganda ; but the Government, we believe, have by no means 
given up the idea of communicating with Emin Bey. Mr. 
Stanley has expressed his willingness to lead an expedition, and 
Mr. Thomson shows, in yesterday’s Times^ how the thing can 
be done. He believes rightly that the route across Masai Land 
followed by himself is the directest and shortest, and it is realty 
not necessary to pass through Uganda at all ; a sweep could be 
made round by Lake Baringo and the Suk country, and so west- 
wards 300 miles to Wadelai. Moreover, it seems to us that the 
route by the west side of the Victoria Nyanza on to the Albert 
Nyanza is worthy of consideration. Certainly, if Mr. Thomson 
undertakes to lead a relief expedition, he could accomplish it 
speedily and peacefully. The English Government is bound to 
do everything in its power to prevent any disaster falling upon 
so valuable a life ; and if they mean to do anything it ought to 
be quickly, or else it may be too late. 

M. Pasteur, according to the Times Paris Correspondent 
exhausted by the incessant labours of the last few years, was to 
leave on Tuesday, by the advice of his family and friends, for 
Bordighera, where M. Bischoffsheim has placed his villa at his 
disposal. The 7 'imes Correspondent, before his departure, ascer- 
tained from M. Pasteur the precise state of the Pasteur Insdtuta 
subscription and of his experiments. The subscription has now 
nearly reached i,8:o,ooof., but contributions still flow in, thoQgh 
rather more slowly, and M. Pasteur has reason to hope that we 
shall eventually reach the sum required. The Paris Municipality > 
has given a gratuitous lease for 99 years of 2500 metres , of 
ground, the site of the old College RolUn. This area being in- 
sufficient for the laboratories, not merely for rabies^ but for other 
emtagious maladies, he has asked for a lease for 99 yeara 
of 2500 metres adjoining, and he expected that this propbsak 
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wonld be acceded to at Monday’s sitting. A subscription is 
being raised among the brewers in England. M. Pastenr then 
go^ on in his communication to describe the results of his 
operations much in the same terms as in his paper to the Paris 
Academy epitomised in a recent number of Nature. 

The following are among the lectures to be given at the 
London Institution, during 1886-87 : — Sir R. S. Ball, F.R.S.» 
Astronomer Royal of Ireland, two lectures on “ The Astronomical 
Theo^ of the Great Ice Age,” one given last Monday, tlie 
other for November 39; Prof, E. Ray Lankester, F.R.S., six 
lectures on The Elements of Biology,” Thursdays, November 
25, December 2, 9, 16, 23, 30; Prof. T. W. Rhys Davids, 
Ph.D., “ Buddhism,” Monday, December 13 ; Henry Seebohm, 
•‘Birds’ Nests and Eggs,” Monday, December 20; Eric S. 
Bruce, “ War and Ballooning,” Monday, December 27 ; Dr. 
C. Meymott Tidy, F.C.S,, three lectures (juvenile) on “ Chemical 
Action,” Thursdays, January 6, 13, 20 ; Prof. W. H. Flower, 
F.R. S., Director of the Natural History Department, British 
Museum, “Fins, Wings, and Hands,” Monday, January 17 ; 
Prof Silvanus Thompson, Ph.D., two lectures on “Electric 
Bells,” Thursdays, February 10, 17 ; Harold B. Dixon, F.R.S., 
“The Lighthouse Experiments at the South Foreland,” Thurs- 
day, February 24. The Thursday lectures will Vie given at 6 
o’clock, excepting on January 27, February 3, March 3, and 
March 10, when they will be given at 7 o’clock. The Monday 
lectures are at 5 p.m. 

General J. F. Tennant sends us the following additional 
information on the late Major-General John Theophilus 
Boileau, whose death we announced last week; — “Gene- 
ral Boileau was selected to superintend one of the mag- 
netic obsen»atories established by the Honourable East India 
Company in 1843 in connection with the general scheme 
of magnetic observatories, and had charge of the Simla 
Observatory. Long after it was closed for observing purposes 
be was employed in reducing and publishing the results. He 
also published a collection of astronomical, magnetical, and 
meteorological tables, and a set of traverse tables ; and possibly 
some special tables, which, Ijeing published in India, have 
never come into much use, and have practically been superseded 
Ijy others more recent. General Boileau has long been annually 
appointed one of the Scrutators at the anniversary meeting of 
the Royal Society on St. Andrew’s Day, and we shall miss 
there on Tuesday a familiar face and name. His energies 
and time have long l>een absorbed in institutions for helping 
those in want, especially the daughters of officers of the army 
and soldiers. And now his, in turn, want aid, which an influen- 
tial Committeeds endeavouring to raise for them. Will you lend 
the aid of your circulation to make known the want among those 
who can spare ? ” 

With reference to the above note we heartily commend to our 
readers the proposal to raise by public subscription a testimonial 
in recognition of the devotion displayed by General Boileau 
over a long period of years in philanthropic works, especially 
those so ably and successfully carried out by him on behalf of 
the Royal School for Daughters of Officers of the Army at Bath, 
and the Soldiers’ Daughters’ Home at Hampstead. An influential 
Committee has been formed forgiving eflccl to the proposal, with 
Field-Marshal the Lord Napier of Magdal^ G.C.B., G.C.S.L, 
K.E., as Chairman, and Major-General Philip Uavenhill, C.B., 
as Honorary Secretary. It is contemplated that the amount 
collected will best expended in purchasing annuities for certain 
members of General Soileau’s family, who are at his death left 
in very straitened circumstances. The Committee appeal not 
only to those who are, or have been, connected with cither of 
the two institutions above named, but also to General Boileau^i 
nutnerotts friends and acquainunces, to aid them in attaining the 
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object they have in view. Subscriptions will|l>e feodved h; 
Messrs. Cox and Co., Craig’s Court, Londoh, S.W., by Jth 
Honorary Secretary, 50, Holland Road, Kensington, W., or ^ 
may be paid to any member of the Committee. 

The Mtihodist Times announces the formation of a Weslc 
Scientific Society” for the purpose of promoting intcrooura 
among Wesleyan students of science. It will aim at th 
encouragement of practical scientific work among amateurs, th 
guidance of beginners in the study of natural history, the intei 
change of opinions upon scientific questions, and the coHectio 
and circulation of useful facts and observations bearing upon th 
sciences in general. If sufficient support is promised, the firs 
number of a monthly journal will be issued by next March. Th 
President is the Rev. W. H. Dallinger, F.R.S., and the Seert 
tary is the Rev. W. Spiers, M.A., F.G.S. The Vice-Presidenl 
are Rev. G. Bowden, Rev. N. Curnock, A. C. Graham, M.A 
C. W. Kimmins, D.Sc., J. Potts, F.G.S., and Rev. G. S. Row< 
The Rev. Dr. Dallinger, Rev. W. Spiers, and Rev. Hilderi 
Friend, F.L S., will edit the .Society’s journal. 

The great refracting telescope of the Bischoffsheim Observi 
lory is in full operation at Nice. It is second only to tb 
Pulkowa instrument. Observations with it have been conducte 
most successfully. 

Admiral Mouchez, Director of the Paris Observatory 
has issued circulars in the name of the Committee for ercctir 
to Fran9ois Arago a statue on the southern part of the meridia 
line which passes through that establishment. Subscriptions a; 
received at the Observatory by M. Mouchez. A sum of aboi 
400/., which had been collected for a similar purpose wh€ 
Arago died thirty-two years ago, is in the hands of the Par 
Academy of Sciences, and will be placed at the disposal of tb 
Committee. 

It is stated that a subscription will be started at Auxerre, tb 
native place of M. Paul Bert, for erecting a memorial on h 
behalf. 

Last u eek a boat containing fourteen persons was successful 
worked on the Seine with artificial wings acting on the air, at 
propelled by a rotating wheel. 

Dr. Forel informs us that earthquakes occurred in Switze 
land on the following dates ; — At Cemetz, Grisons, November < 
I7h. 44m., and at iqh. 59m. ; November 7, at ih. 28m. ; OV' 
Switzerland, with centre in the Lake of Lucerne, on Novembi 
16, 2h. 15m. (all Cireenwich times). 

W’e have received from Mr. J. White, photographer, > 
Idttlehampton, a copy of the last portrait (cabinet) taken of U 
late Prof. Guthrie. It is a very good one. 

Dr. R. Mui.i.ineux Walm.sley, D.Sc., Senior Demonstrat 
at the Kin.sbury Technical College, in the department of Appli< 
Physics and Electrical Engineering, ha.s been appointed Princip 
of the Technical College about to be established at Kurrachee 

The decline of the Indian silk industry is a subject which h 
lately attracted some attention. Various causes have be< 
assigned, such as rack-renting by the Zemindars, while tl 
existence of any specific disease among the silkwonps h 
been strenuously denied. The question seems at last to ha 
been settled by the investigations of a skilled entomologist, M 
Wood Mason, Curator of the Indian Museum, who, onexaminii 
a large numl>cr of living cocoons, received from various parts 
the country, found over 60 per cent, so diseased that no mot 
emerged, while such moths as emerged were nearly all sick 
and crippled, and only 6 per cent, lived to couple and lay ^ 
A further examination showed that the cells of the silk gtahe 
and aU other tissues, including even the blood, were in iheh 
J stage of disease, and literally crammed with mimite coipusclt 
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Identical with thoae which have been demonstrated to be the 
cause of the fibrlne disease which, in an epidemic form, from 
to 186$ ravaged the silkworm nurseries of France, and 
reduced them to a state of min, but which, thanks to M. Pasteur, 
is now practically eradicated from Europe. 

PaoF. Giovanni Luvini has just issued, in pamphlet form, 
a summary of the results of his important experiments on the 
electric conductibility of vapours and gases. As the readers of 
Nature are already aware, these experiments have finally 
exploded the old theory that the moist atmosphere and other 
vapours are good conductors. The pamphlet, which is pub- 
lished in Florence, includes an historical survey of the subject, 
and a full account of the processes adopted by the author. 
Electricians are reminded that this essay, together with his 
previous treatise on atmospheric electricity, are merely prepara- 
tory to a comprehensive work on the phenomena connected with 
the aurora borealis, which is now nearly completed. 

Lightning-flashes have sometimes been observed which, 
starting from one point, have ended in several. Some remark- 
able forms of flash have been lately described by II err Leyst, of 
Pawlowsk Observatory. In one case a flash went a certain 
distance in a north-easterly direction, then divided, the two 
branches forming an angle of about 75'. When these had 
reached about 35® from each other, they turned and united again 
to one line. The path of the lightning thus formed a quadri- 
lateral figure. It was further observed that the lightning flashed 
back in the same path, as if there were an oscillating discharge. 
In another interesting flash, the path was not a crooked line but 
a wavy band, which was lit up four times in succession with 
equal brilliancy. The time between the second and third tand 
the third and fourth flashes seemed longer than that between 
the first and second. The thunder which followed lasted about 
80 seconds. 

The additions to the Zoological Society’s Gardens during the 
past week include a Patas Monkey ( Ctrcopitkecus patas p ) from 
West Africa, prc.sented by Capt. T, W. Kobinson ; a Puma 
{^Ftlis concolor <5 ) from El Gran Chaco, presented by Mr. Alfred 
Grenfell, F.Z.S. ; a Malayan Bear {^Ursus malayanns) from 

Malacca, presented by Miss A. Stewart Saville ; a 

Souslik [SpermopAUus ) from California, presented by Mr. 

B, F. Russell ; a Gazelle ( Gazella djrcas <5 ) from Barbary, pre- 
sented by Edward J. Hough ; four Chukar Partridges {Caccahs 

€hukar) from Persia, presented by Dr. J. Huntley; a 

Toad (Bufo ) from Africa, presented by Mr. E. N. 

'Wroughton; six Roseate Cockatoos {Cacaina roseicapiHa), 
^venteen Cockatcels {Calopsitta nova-hoUanditi)^ six Swain- 
Wn’s l^orikeels ( Trichoglossus navtf-hoilandicc)^ two Red -winged 
jParrakeets {AprosmUtus fryihropierus)^ eight Chestnut-eared 
tFinebes {Amadina castamtis)^ two Peaceful Doves {Geopelia 
^roMqmlla) from Australia, a Nutmeg Bird {Muftia punctularia\ 
two Eastern Turtle Doves { 7 'urtur meetra) from India, three 
Magpie Tanagers {Cissopis lev€riana\ two Red-crested Car- 
dinals (Paroaria cuculJaU), a Red Ground-Dove {Geotrygon 
m 9 niana\ a Yarrell’s Curassow (Crax carunculata), a Crested 
Curassow {Crax alcetor) from South-East Brazil, two Hawfinches 
[Coccoihraustts vulgaris) ^ British, deposited. 


OUR ASTRONOMICAL COLUMN 

The Mass op Mercury.— In the Bulletin Astronemiique for 
October Herr Backlund has published a new determination of the 
tnass of Mercury deduced from the perturbations produced in the 
motion of Encke’s comet arising from its close proximity to the 
in 1878. From the apparitions of the comet in 1871, 
1881, and 1885, Herr Backlund finds the reciprocal 
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of the mass of Mercury to be 2,668,700, — ^thus making 
the mass of the planet considerably larger than has been 
found by recent investigators. And Herr Backlund states that, 
even supposing the acceleration of the comet’s mean motion to 
have been constant during the entire period 1871-8J, it is not 
possible to represent satisfactorily the five apparitions of the 
comet during that period on the assumption that the reciprocal of 
the mass of Mercury is greater than 5,000,000. 

The Natal Observatory. — Mr. Neison has issued his 
Report, as Superintendent of the Natal Obaervatory, for the 
year 1885. The staff of the Observatory consists of the 
Government Astronomer, an Astronomieal Assistant, and a 
Meteorological Assistant. Four ladies have also been employed 
during the year as astronomical computers. The equatorial 
appears to have been but little used in 1885, all the ^tronomic^ 
observations recorded having been made with the 3-inch transit. 
The total number of observations made with this instrument was 
I 706, including transits of stars, of the sun, of the moon’s limb, 
j of the lunar crater Murchison A, and observations of zenith 
I stars for latitude. With regard to the latter class of observa- 
tions, it is proposed to determine the latitude of the Observatory 
with the greatest care, as one of the primary points of the geo- 
detic triangulatioo of South Africa. Forty pairs of stars have 
been selected for this purpose, mostly differing in zenith distance 
by not more than 3' or 4'. Also, with the view of better con- 
necting the fundamental declinations of the star catalogues of 
northern and southern observatories, arrangements have been 
made for comparing, by Talcott’s method, the zenith distances 
of a number of southern circumpolar stars with suitably placed 
northern stars of corresponding zenith distance. A list of thirty- 
two stars has been prepared for this purpose. Mr. Neison also 
reports on the state of his own work on the lunar theory, which 
he appears to consider of an official character. 

Comet Finlay (1886 <?).— The following ephemeris of this 
object is by Dr. A. Krueger {A^tr. Nachr., No. 275$) • — 

For Berlin Midnight 
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log A 
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Nov. 28 

21 

0 50 
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9*9941 
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3*0 

30 

21 

10 58 

18 20*4 


9*9060 


Dec. 2 

21 

21 12 

17 27*2 

9-9971 

3*1 

4 

21 

31 30 

16 31 0 
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6 

21 

41 53 

15 31*9 

00016 

3*1 

S 

21 

52 20 

14 30 0 
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10 

22 

2 49 

13 25*6 S. 
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3*1 


The brightness at date of discovery is taken as unity. 


Comet Barnard (1886 /). — The following ejihemeris of this 
object for Berlin midnight is by Dr. Oppenheim {Dun Echt 
Circular^ No. 130) : — 
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14 34 10 
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17*8 

29 
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15 16 12 
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3 
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5 
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17 51-8 

23-6 

7 

l6 23 24 

17 33 0 


98303 


9 

16 45 27 

17 o-i N. 

99920 

24*3 


The brightness at date of discovery is taken as unity. 


Gore’s Nova Orionis. — It seems to be clearly established 
that this interesting star is indeed — as was from the first sus- 
pected from the character of its spectrum — a simple variable, 
and not one of the class to which the title ** temporaiy ” can be 
fitly applied. M. Dunt^r, who had observed the star at intervals 
from last December to the end of April, found {Astr. Nachr,^ 
No. 2755), on renewing his observations at the end of October 
^d the beginning of the present month, that it had unmistakably 
increased in brightness in the interval, and was continuing to do 
so. Herr Fr. Schwab and Mr. Espin confirm this contusion, 
the former having observed this star early in last July, and found 
it then fainter than the 12th magnitude. Its period would 
appear to be not far from one year ; Herr Schwab gives it as 
one or two weeks longer than a year, and as ranging in bright- 
ness from 6m. to X2|m., whilst M. Dundr assigns a period of 
359 *5d. to it. It is clearly of importance that it should he care* 
fully watched during the coming winter. 
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phenomena for the 

WEEK 1886 NOVEMBER 2 %~DECEMBER 4 

rwkotting of time the civil day, coinmenciQg at 
Greenwich mean midnight, counting the hours on to ta. 
IS here employed.) ^ 

Ai Greenwich on November 28 

Sun rises, 7h. 42m. ; souths, iih. 48m. 10-4$. ; sets, irh. 55m. : 
decL on mendian, 2^ 21* S. : Sidereal Time at Sunset. 
20 tL 25m. ’ 

Moon (thr^ days after New) rises, 52m, ; souths, I4h. icm. ; 
sets. i8h. 39m. ; decl. on meridian. 19® f y. 

Decl.on meridian 


Plaaat 

Mercury 
Venus ... 
Mars ... 


Rises 
h. m. 
8 40 

7 33 
10 27 

3 55 
19 5» 


Sontht 

Sets 

h. m. 

h. 

*2 35 

... l6 30 

” 43 

... IK 53 

14 14 

... l8 I 

9 12 

... 14 29 

3 7 

... II 9 


23 1 1 S. 

20 51 S. 

24 15 S. 
9 14 S. 

21 25 N. 


Dec. 


3 * 

I>ec. 

3 

3 

4 


— - VI idv prcccQing evening 

Occultation of Star by the Moon (visible at Greenwich) 

Con-esponding 

Mag. Disap. 


Star 

Aquarii 

h. 

... 5 ... 

... 12 ... 

... 4 ... 


54 


h. 

17 


Reap. 

h. m. 
18 30 


angles from ver« 
tex to right for 
inverted image 

n « 

.. II6 286 


Venus in superior conjunction with the Sun. 
Mercury in inferior conjunction with the Sun. 
Mercury at least distance from the Sun. 
Variable Stars 
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3 
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M 
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IS 45 9 ■■ 

.. 6 37 S. . 
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. .4 28, 

21 

30 m 
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Dec. 2, 

5 
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. 43 48 N, .. 

. Nov. 28, 


M 

19 46 7 - 

. 0 43 N. .. 

. Dec. I, 

2 

30 Af 

22 24*9 .. 

. 57 50 N. .. 

. Nov. 30, 

2 

0 vt 


Star 

U Cephei ... 

Algol 

^Geminorum 

U Monocerotis . 

S Cancri ... . 

T Ursae Majoris 
S Viiginis ... , 

i8 Lyrw . 

R Lyrae ... . 

If Aquilie ... . 

8 Cephei .... 

M ttgnihes maximum ; m nunimum. 

Meteor Showers 

The chief shower of the week is that of the Taurids ; R A. 
60% Decl. 49^ N. Other radiants active at this time are as 
follows: — Near i| Persei, R.A. 44% Decl. 56‘'N., slow, faint 
meteofs ; near a Canum Venaticorum, R, A. 194“, Decl. 43° jS\, 
very swift, streakdeaving meteors; from Leo Minor, R.A 
* 55 % Decl. 36'’ N, ; from near ij Ursa? Majoris, R.A. 2C^°, 
DecL 43* N. Fireball dates, November 29 and December 2. 

TEN YEARS* PROGRESS IN ASTRONOMY^ 

II. 

fpHE Syiar Spectrum , — In 1877 Dr. Henry Draper, of New 
York, by a series of most lalK>rious, time'Consuming, and ex* 
peosiYe researches, discovered the presence of oxygen in the sun, 
evidenced in his photographs, not by line dark lines, as in the 
case of elements previously recognised, but bv bright, hazy 
bands. It is difficult to assi^ any reason why this gas should 
behave so peculiarly and so difieremly from others, and for this 
reason many high authorities are indisposed to accept the dis' 
covery. But the evidence of the photographs seems fairly to 
outweigh any such purely negitivc tneoretical objections. 

Other advances have been made in the study of the spectrum, 
due mainly to the great improvements in spectroscope appa- 
ratus,, Until recentlT^ it has not been easy to decide with 
oeitaiiity as to some lines in the spectrum whether they were of 

^ Progfei# in AitfOiKMiiy. *876^/' hr Prof. C. A, Young. 
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solar or teBuric origin ; the great bands known as A and B, W 
ins^i^, only in 1883 that the Russian, Egoroff, auo*. 

P*^^ng that these are produced by the oxygtn in the 
experiments, on a scale previously 
unknown, the light was transmitted through tubes more than 

closed at the end with transparent plates, 
and filled with condensed gas, r- , 1 » 

It was quite early pointed out that the sun’s rotation ought to 
produc^ a shift in the position of lines in the spectrum according 
as the light is derived from the advancing or receding ed^ 
the solar disk, and Zollnei* thought he could perceive it. The 
earliest measures^ however, were, 1 believe, those obtained 
independently by Vogel and the writer in 1876. In the great 
bisulphide of carbon spectroscope of Thollon the displacement 
becomes easy of observatijn ; and very recently Cornu, by taking 
advantage of it, and by an extremely ingenious arrangement for 
making a small image of the sun to oscillate across the spectro- 
scope slit two or three times a second, has been able to discrimi- 
nate at a glance between the telluric and solar lines ; the former 
stand firm and fast, while the latter seem to wave back and 
forth. 

In this connection also should be mentioned the great map 
of the solar ^ectrum, for w'hich 'I'liollon received the Lalande 
Prize of the French Academy of Sciences last January, and the 
still more accurate and important map photographed by Prof. 
Rowland, by means of his wonderful diffraction-gratings, and 
now in course of publication. Nor would it be just either to 
omit the earlier and less accurate maps of Fievez and Vogel, 
which, when published, were as far in advance of anything 
before them as they are behind the new ones ; nor the maps just 
made by Prof. Smyth, of Edinburgh. 

It was in connection with the construction of such a map by 
Mr. Lockyer, that he w’as led to his theory of the compound 
nature of the so-called chemical elements, partly as a result of 
his comparisons of the spectra of different substances with the 
solar spectrum, and partly in con%equence of considerations 
drawn from certain phenomena observed in the solar and stellar 
spectra themselves. His first paper on the subject w'as read late 
in 1878. This “working hypothesis,” as its author calls it, has 
met with much discussion, favourable and unfavourable. It 
unquestionably removes many difficulties and explains many 
puzzling phenomena ; at the same time there are very serious 
objections to it, and some of the arguments upon which Mr. 
Lockyer originally laid much stress have turned out unsound. 
For instance, he made a great point of the fact that, after all 
precautions are taken to remove impurities, several elementary 
substances show^ in their spectra common lines — “basic lines’’ 
he called them — indicating, as he thought, a common com- 
ponent, He found in the solar spectrum about seventy of these 
“basic lines.” Now, under the high dispersion of our newer 
spectroscopes, these lines, which were single to his instruments, 
almost without exception dissolve into pairs and triplets, and 
withdraw their support from his theory. 

I suppose that at present the weight of scientific opinion is 
against him ; but, for one, I do not believe his battle is lost. In 
view of the law of Dulong and Petit, which establishes a rela- 
tion between the atomic weight and specific heat of bodies, it 
.seems to be pretty certain that hydrogen cannot be the element- 
ary **urstoJ^* out of which all other elements are made by 
building up, as he at first seemed disposed to maintain ; thw 
clement stands apparently on no different footing from the rest. 
But 1 see no reason why the elements, as we know them, may 
not constitute one class of bodies by themselves, all built np out 
of some as yet more elemental sub8tanc<i or substances. The 
“ periodic law ” of Mendelejeff suggests such a relation. And 
our received theories so stumble, hesitate, and falter in their 
account of many of the simplest phenomena of the solar and 
stellar atmospheres, that a strong presumption still remains In 
favour of the new hypothesis. I am not prepared to accept It 
yet ; but certainly not to reject it. 

The Chrom^sphere,^^Tht study of the chromosphere and 
prominences has been kept up, very systematically and sUtlsttc- 
ally, by Tacchini in Italy, and with less continuity, but still assi- 
duously, by several other observers, I do not know, 
that any new results ^ much importance have been arrived aU 
The list of bright lines visible in their spectra has be^ e gobd 
deal enlarged : and Tronvelot thinks he has observed dark pttr 
mtnences— objective forms that show, black but active , wen 
the background of brif^t scarlet hydrogen tn the surround^ 
chromospheric clouds. It may be that he is right j but, so far 
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I can leam no othor observer of the solar atmosphere has which has greatly interfered with all such operations. It is now 
^en anvthinff similar. I certainly have not myself. And I fast clearing away, and I for one am somewhat sanguine that a 
SLkaome o? hfs published observations of velocities of two much greater success will be reached next winter at the Cape> 
thousand miles a second in the motions of the promi- and perhaps even in England during the coming summer, 
as evidenced by the displacement of lines in the spec- Just about the same time that Huggins was photographing in 
STire still more questionable. England, Prof. Wright was experimenting in New Haven in 

tn two or three cases, prominences have been observed since a different way : isolating the blue and ultra violet rays by the 
1S76 considerably higher than any known previously. In Octo- use of coloured media, stopping out the sun’s disk, and receiving 
her 1878 I myself observed one which attained an elevation of the image of the coronal regions on a fluorescent screen. He 
nearlv 400 000 miles obtained what he believed, and still believes, to be a 

EO^tand the Cc/v«i!— The sun’s corona has bean, per- real image of the corona, when the aerial haze intervened to put 
haps, more earnestly studied than anything else about the central an end to all such operations ; for of course it is evident that 
taminary, especially during the four eclipses which have occurred whether one operates by this method or by photography, success 
since 1876. At the eclipse of 1878, in tho midst of an epoch is isossible only under conditions of unusual atmospheric trans- 
of sunspot ouiescence, the corona was found less brilliant than parency and purity. ^ 

ordinarY> and especi ally deficient in the unknown gas that pro- I ■suppo e at present the predominant feeling among ast re- 
duces tne so-called 1474 line — the line which characterise.s the nomers is that the case is hopeless, and that Huggins and Wright 
spectrum of the corona, and first demonstrated conclusively are mistaken. It may be so. But ray own impression 15 that 
its solar origin in 1869. But while the corona at this they are probably correct ; although, of course, the matter is still 
time was less brilliant than it had been formerly, it was far in doubt. 1 . v 

more extensive. ‘ At least it seemed so ; for, at Pike’s Peak and Inferior Leaving now the sun, and passing to the 

Creston, Lai^ley and Newcomb were able to follow its streamers planetary system, we come first to the subject of intra- Mercurial 
to a distance of 6“ from the sun. It is possible, however, that planets. /. u- u t r n 

this extension was only due to the superior transparency of the The general opinion among astronomers (in which I luUy 
mountain air, concur) is that the question has been now fairly decided in the 

The Egyptian eclipse of 1882 gave us some interesting results negative, Le. it is practically certain that within the oj 
respecting the spectrum of the prominences and the corona. It Mercury there is no planet of a diameter as large as five hundred 
appears that the light of the corona is e>pecially rich in the miles, probably not one hundred. If such a one existed, it 
ultra-violet, and in the photographs of the spectrum a number could not have failed to be discovered by the wide-angled photo- 
of bands are found which have been interpreted, with question- graphs taken at the eclipses of 18S2 and 1883, to say nothing of 
able correctness I think, as indicating the presence of carbon, the visual observations. Of course, it is well known that at the 

The eclipse of 1885 was observed in the Pacific Ocean by French eclipse of 1878 Prof. Watson supposed he had discovered two 
and American parties, but, I think, added very little real infor- such bodies, and his extensive experience and his high authority 
mation. Prof. Hastings made an observation which he believed led, for a time, to a pretty general acceptance of his conclusion, 
to establish a peculiar theory proposed by himself, viz. that the I notice that Dr. Ball, even very lately, in his Story of l^e 
corona is merely a diffraction effect produced by the moon’s Heavens,” is still disposed to credit the discovery. But Dr. 
limb, and depending on the non-continuity of phase in long Peters, by a masterly discussion of the circumstances of the 
stretches of light-vibrations. With a peculiar appartitus pre- observations themselves, and a coniparison with the star maps, 
pared expressly for the purpose, he found that at any moment has shown that it is almost certain that Watson really saw 
the 1474 line was visible to a much greater distance from the only the two stars 0 and f Cancri. In the same paper also, 
sun on the side least deeply covered by the moon than on the Peiers examined all the observations of small, dark spots 
other: as unquestionably would happen if his theory were cor- cro.ssing the sun’s disk which, up to that date (1879), had been 
rcct. But the same thing would result from the mere diffusion made by Leverrier and others the ground for their belief m 
of light by the air ; and, notwithstanding his protests, the French “Vulcan”; and he shows that they really afford no sufficient 
observers who were at the same place, and nearly all others who ground for the conclusion. As to Mr, Swift s supposed observa- 
havc discussed the observations, think that this was the true tion of two objects with large disk-S “both pointing to the sun,” 
explanation of what he saw. So far as 1 know, the discussion they certainly were not the two seen by VV atson, while they 
of the subject which has resulted from his publication has only were in the region covered by Watson and several other ol>- 
strengthened the older view — that the corona is a true solar servers. What the precise nature of the mistake or illusion naay 
appendage ; an intensely luminous but excessivdy attenuated have been it is perhaps not now possible to discover, but I think 
cloud of mingled gas and fog and dust surrounding the sun, no one, unless perhaps Mr. Swift himself, now considers the obser- 
formed and shaped by solar forces. vation important. 

The diffraction theory has one advantage — that it relieves us While, however, the question of a “Vulcan” is now pretty 
from stretching our conceptions as to the possible attenuation of definitely settled, it is not at all impossible, or even improbable, 
matter to the extent necessary in order to account for the fact that there may be intra-Mercurial asteroids, and that some of 
that a comet, itself mostly a mere airy nothing, experiences no them may be picked up as little stars of the sixth magnitude or 
perceptible retardation in passing through the coronal regions, smaller, by the photo^aphers at the eclipse of next August, or 
There can be no question that this has happened several times ; in 1887. sensitiveness of our present photographic plate is 

the last instance having been the great comet of 1SS2 But on now many times greater than it was even in 1882. 
careful consideration it will be found, I think, that our concep- As to the planet Mercury, there is very little to report. It 
tions will bear the stretching without involving the least “transited” the sun in May 1878, and again in November 
absurdity ; a single molecule to the cubic foot would answer 188 r, and during the transits numerous measures were made of 
every necessaiy condition of the luminous phenomenon observed, its diameter, giving results substantially in accord with the older 
And all the rifts and streamers, and all the radiating structure values. I have already alluded, in connection with the earth’s 
and curved details of form, cry out against the diffraction rotation, to Newcomb's investigation of former transits of this 
kypotheris. planet as establishing the sensible uniformity of the earth’s 

The observations of the eclipse of 1885 (observed only by a rotation, 
few amateurs in New Zealand) have not proved importaut. The planet Venus, by her transit in 1882, has attracted much 

At present the most interesting debate upon the subject attention, and much intere.st is felt as to the final outcome of 
centres around the attempt of Mr. Huggins (first in 1883) to the whole enormous mass of data, photographic and visual, 
obtain photographs of the corona in full sunlight. He succeeded Just how long we shall have to wait for the publication seems 
in getting a number of plates showing around the sun certain still uncertain. I have already said, however, that probably 
faint and elusive halo forms which certainly look very coronal, these transits will never again be considered as important 4is 
Plans were made and have been carried out, for using a similar hitherto. 

wparatus on the Riffelberg, in Switzerland, and at the Cape of The most important physical observations upon the planet 
Good Hope. But so far nothing has been obtained much in during the decade seem to be those of Langley, who, during 

^vanoe of Mr. Huggias’s own first results. Since September the transit of 1882, observed a peculiar, and so far unexplained 
until very recently, the air has been full, as every one illumination of one point on the edge of the planet’s d&k, and 
i of a fine hare, probably dust and vapour from Krakatao, those of Trouvelot and Denning, have observed and figured 
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ceitidii sat£ftce*inttkii^ of th« planet. 1 thiitk I may fairly 
mention also our Princeton observation of the speotnun of the 
planet*8 atmosi^iere during the transit« and our confirmation 
of Gfoithuisea^s old observation of a white cap (likely enough 
an ioe<cap), at the edge of the planet’s disk— probably marking 
the planet’s pole, and showing that the planet’s equator has no 
such anomalous inciination of 50** or 60 , as stated in some of 
the current text-book^ This ciq} has also been observed by 
Trouvelot and Denning. But this lovely planet is most 
refractory wkI unsatisfactory as a telescopic object, apparently 
enveloped in dense clouds which mostly hide the real surface of 
the globe, and mock us with a meaningless glare. 

Wie mention in passing, but without indorsement, the specula- 
tions of Houzeau, who has attempted to account for some of 
the older observations of a satellite to Venus, by supposing 
ano^er smaller sister planet, “ Neith,” circling around the 
sun in an orbit a little larger than that of Venus, and from time 
to time coming into conjunction with it. But the theory is 
certainly untenable ; a planet large enough to show phases, as 
the hypothetical satellite is said to have done, in the feeble tele- 
scopes with which many of the observations were made 100 
years ago or more, would be easily visible to the naked eye roen. 
There can be little doubt that all the Venus satellites so far 
observed are simply ghasts due to reflections between the 
lenses of the telescope, or between the cornea of the eye and 
the eye lens. 

Mars, — But while Venus has gained no moons during the 
past tra years, Mars has acquired two, and they are both native 
Americans. There is no need to recount the faithful work of 
Pretf. Hall with the then new great telescope at Washington, 
and its brilliant result ; brilliant in a scientific sense, that is, for, 
regarded as luminaries, it must be admitted that the Martial 
satellites, in spite of their formidable names of Phobos and 
Deimos, do not amount to much. Under the best of circum- 
stances, they are too faint to be seen by any but keen eyes at 
the end of great telescopes. Small os they are, however, the 
little creatures punctually pursue the orbits which Hall has com- 
puted for them, and, when the planet came to its opposition a 
few weeks ago, they were found just in their predicted places. 
They are interesting, too, from the light they throw upon the 
genesis and evolution of the planetary system, almost com- 
pelling the belief that they have come gradually into their 
present relation to the planet. The inner one, Phobos, revolves 
around the primary in yh. 59m., which is less than one-third of 
the planet’s day. The theory of ‘‘tidal evolution,” proposed 
by Prof. G. H. Darwin in 1878 80, as the result of his investi- 
gations upon the necessary mechanical consequence of the tidal 
reactions between the e.arth, sun, and moon, will account for 
Phobos, and I know nothing else that will *, though, of course, it 
would ht rash to assert that no other account can ever be given. 

Much attention has also been paid to the study of the 
planet’s surface. In 1876 we were already in possession of 
three elaborate maps, by Proctor, Kaiser, and Terby, agreeing 
in the main as to all the characteristic f^ormations. In 1877, 
Schiaparelli, of Milan, detected, or thought he did, on the 
planet’s surface, a numerous system of ” canals ” — long, straight 
channels, some of them more than 1000 miles in length, with 
a pretty uniform width of fifty or sixty miles ; and from his 
observations he constructed a new map, differing from the older 
ones somewhat seriously, though still accordant in the most 
essential features. His nomenclature of the seas and continents, 
derived from ancient geography, is certainly a great improvement 
on that of his predecessors, who had affixed to them the names of 
their friends and acquaintances among living astronomers. 
There has been some scepticism as to the reality of these 
♦‘canals”; but in 1879 and 1881 they were all recovered by 
Schiaparelli, and several other observers, notably Burton, also 
made them out Moreover, Terbv finds, from drawings in his 
possession, that they had before been seen, though not under- 
stood or clearly reco^ised, by Dawes, Secchi, and other ob- 
servers, At present the bailee of evidence is certainly in their 
favour, especially as the observers at Nice report seeing them 
last spring. 1 do not think the same can be said in respect to 
another otjservation of Schiaparelli’s on the same object, made 
in 1881. He then found nearly all of these canals— more than 
twenty of them— to be double^ i,e, in place of a single canal 
there were two — ^parallel, and aoo or 30b miles apart. No one 
die so far has confirmed this gemination ” of tne canals ; hot 
the phmet does not come to a remly favourable opposition ^am 


until ttgo and iSot, when probably the dnettiioit can be ^ 
settled. ^ 

The time of rotation has during the past year been determined' 
with great accuracy by Bakhumn, who has corrected sMb ; 
errors of Klinserand Proctor, and finds it a4h. 37nt‘ 22*6^. In' ' 
1876 there still remained some question as to the amount^^ 
which the planet is flattened at the poles. The majority bf 
observers had found a difference between equatorial and polar 
diameters amounting to between i/xoo and 1/30, while, on 
other hand, a few of the best observers had found it insensible. 
The writer, in 1879, n»de a very careful determination, and 
found it 1/2 19, a quantity closely agreeing with the theoretical 
value deduced by Adams as probable from the motion of the 
newly-discovered satellites. 

Tie Asteroids.-^On May I, 1876, the number of known 
asteroids was 163. To-day it stands at 258, 9$ of these little 
bodies having been discovered within the decade, 4^ of them by 
one man, Palisa, of Vienna, while our own Peters is responsible 
for 20. 

None of the new ones are especially remarkable, i.r. some of 
the older ones are always more so ; the most inclined and most 
eccentric orbits, the longest and the shortest periods, none of 
them belong to any of the late discoveries. One point is note- 
worthy, that the more recently discovered bodies are much 
smaller than the earlier ones. The first 25, discovered between , 
May 1876 and October 1878, have an average opposition 
magnitude of It *2, while the last 25, discovered .since April , 
1883, averse only 12'2 ; i.e. the first 25 average about 2^ 
times as bright as the last. Out of the whole 95, two are of the 
9th magnitude (one of them, No. 234, was discovered as recently 
as August 1883), 14 are of the loth, 33 of the nth, 33 of the 
I2th, and 13 of the 13th. Of these last 13, to have been found 
within the past two years ; and of the 12 others found in the 
same time, 6 are of the nth magnitude, and 6 of the 12th. 

It is clear that there can remain very few to be discovered as 
large as the loth magnitude, but there may be an indefinite 
number of the smaller sizes. 

The Major Planets .^ rcgartls the planet Jupiter, the one 
interesting feature for the past ten years has been the great 
red spot. ” This is an oval spot, some 30,000 miles in length, 
by 6000 or 7000 in width, which first attracted attention in 
1878. At first, and for three years, it was very conspicuous, 
but in 1882 it became rather faint, though still remaining other- 
wise pretty much unchanged. In 1885 it was partly covered 
with a central whitish cloud, which threatened to obscure it 
entirely ; but this season the veiling cloud has diminished, 
and the marking is again as plain as it was in 1882 or 1883. 
Ilow long it will continue, no one can say ; nor is there any 
general and authoritative agreement among astronomers as to J 
its nature and cause. 

In connection with observations upon this object, several new ' 
determinations have been made of the planet’s rotation- period, 
and they all show that, as in the case of the sun, the equatorial 
markings complete the circuit more rapidly than in higher 
latitudes ; a white spot near the equator gives 9h. 50m. 6s., 
as against 9h. 55m. 36s. for the red spot, which is approximately 
in latitude 30®. 

We must not omit to mention Prof. Pickering’s new photo- 
metric method of observing the eclipses of this planet’s satel- 
lites. Instead of contenting himself with observing merely the 
moments of their disappearance and reappearance — an observa- 
tion not susceptible of much accuracy — he makes a senes of 
rapid comparisons between the brightness of the waning or 
waxing point of light during the two or three minut^ m its 
change, using, as the standard, one of the neighbouring un- 
eclip^ed satellites. From these comparisons he detetmines the 
moment when the satellite under eclij)se has just half its normal 
brightness, and this with a probable error hardly exceeding a 
single second, while the old-fashioned method gave results 
doubtful by not less than a quarter of a minute. Corhtt 
Obrecht have independently introduced the some method at 
Paris. When we have a complete twelve yew* wrles of such 
observations, they will give an exceedingly precise determlnatiott 
of the lime required by light to traverse the earth s orbit, and 
so, indirectly, of the solar parallax. 

As regards Saturn, there is nothing to report so startlma as 
Jupiter’s red spot. A white spot, which appear^ m t 877 » 
enabled Hall to make a new determtoari^ of the rotation- 
period, which came <mt lOlh 14m. 14X1 This is in substasttal 
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owed with «a e«U« * 

1^ iSm. 7».J, bttt iinrolvef * «™ai cor^wn of the value 
ioliu jam. I7i! iiivaa ia moat of iht text-books. The error 
irotiiSS^cgme ftom 9 > servile copying of a slip of the made 
k aome bobk-oompflor, fifty years ago or more, in accidentally 
value of the rotation of the inner ring, instead 
pT mt of fho planet. 

time oas been spent in observations of the rings, and 
Ttouvelot has reported a number of remarkable phenomena, 
aost of which, however, he alone has seen as yet. The most 
b^nt xnierometric measures have failed to confirm Struve s 
pimicion that the rings are contracting on the planet. Extensive 
Kms of observations have been made upon the satellites by 
fc. Struve, Meyer, and others in Europe, and by Hall in this 
buntry. Halle observations are especially valuable, and the 
bries is now so nearly completed that we may soon hope to 
ive most accurate tables. In the case of Hyperion, there is 
^und a singular instance of a retrograde motion of the line of 
bsldes of tne orbit, produced by the action of an outside body, 
he effect being due to the near commensurability of the periods 
if Hyperion and Titan. This most peculiar and paradoxical 
iisturbance first showed itself as an observed fact in Hall’s 
Nervations ; and, soon after, Newcomb gave the mathematical 
rplanation and development. He finds the mass of Titan to 
e about 1/12,500 that of Saturn. It may be noted, too, that 
[all’s observations of the motions of Mimas and Enceladus 
idicate for the rings a mass less than i/io that deduced by 
essel ; instead of being 1/100 as large as the planet, they 
mnoot be more than l/iooo, and are probably less than 
^ 10 , 000 . 

^ The satellites of Uranus have also been assiduously observed 
Jt Washington, so that at present the Uranian system is 
probably as accurately determined as the Jovian, perhaps more 
b. The form of the planet has been shown to be decidedly 
aliptical (about 1/14) by observations of Schiaparelli and at 
Mneeton ; and the same observers have detected faint belts 
Ipon the disk, which have also been seen at Nice, and by the 
penrys in Paris. Many of the observations appear to indicate 
i very paradoxical fact — that the belts, and consequently the 
lionet’s equator, are inclined to the orbits of the satellites at a 
pnsideralMe angle. The mathematical investigations of Tisse- 
fand appear to demonstrate that, in the case of a planet per- 
kptibly flattened at the poles, satellites near enough to be free 
tom much solar disturbance must revolve nearly in the plane of 
he equator ; while those more remote, and disturbed more by 
pe sun than by the protuberant equator of the planet, must 
[evolve nearly in the plane of the planet’s orbit. Thus the two 
ntellites of Mars, the four satellites of Jupiter, and the seven 
pner satellites of Saturn, all move nearly in the equatorial plane, 
irhile our moon and Japetus move in ecUptical orbits. It is very 
difficult to believe that the satellites of Uranus, which are cer- 
jatnly not ecliptical and are very near the planet, do not move 
puatorially. And yet it is unquestionable that most of the 
>Dservations with sumciently powerful telescopes (my own among 
hem) do seem to indicate pretty decidedly that the planet’s 
equator is inclined as much as 15** or 20P to the orbit plane of the 
latellites. 

As to Neptune, there is nothing new. One or two old 
>b8ervations of the planet have turned up in the revision of old 
itar catalogues, and Hall, of Washington, has made a careful 
ind accurate determination of the orbit of its one satellite, and 
)f the planet’s mass ; while Maxwell Hall, of Jamaica, has 
leduced a very doubtful value of the planet’s rotation from 
:ertain photometric observations of its brightness. 

There has been some hope that a planet beyond Neptune 
night be found. Guided by certain slight indications of sys* 
;ematic disturbances in the motion of Neptune, Todd made an 
sxtended search for it in 1877-78, using the Washington tele- 
{cope, and hoping to detect it by its disk, but without results. If 
men a planet exists, it is likely to appear as a star l^tween the 
nth and t3th magnitude, and may be picked up anytime by the 
wteroid-hunters. But its slow motion, and the fact that our 
^resent charts give but few stars below the iij magnitude, will 
ender the rect^nition difficult. 

The indications I have spoken of, and certain others first 
^ed in 1S80 by Prof. G. Forbes, and depending upon the 
Miaviottr of mrtain periodic comets, furnish pretty strong reasons 
Mjbi^ying in its existence, though as yet they fall far short of 
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A LECTURE EXPERIMENT ON THE 
EXPANSION OF SOLIDS B Y HE A T 

T VENTURE to call attention to a simple and effective way of 
demonstrating the linear expansion of solids when heated, 
first suggested, 1 believe, by M. Kapoustine {journal dt 
Physique^ December 1883, p. 576). It answers at least as well 
as the system of levers known as “Feiguson’s pyrometer,” 
which is usually employed for the purpose, while the cost of the 
apparatus is almost nothing, and any one can make it in ten 
minutes. 

The principle is, to magnify the slight extension of a bar by 
causing the end of it to roll upon a needle, and thus turn the 
latter round and move a pointer attached to it through a sensible 
arc. 

The figure given below will show the nature of the apparatus. 



A small flat rod of the material to be examined, such as brass, 
iron, or glass, about 30 cm. long, i cm. broad, and 2 or 3 mm. 
thick, is laid upon two wooden blocks, placed about 25 cm. 
apart. A weight is put upon one end of the rod to keep it from 
moving ; under the other end, at right angles to the length of 
the rod, is laid a fine sewing-needle, to the eye-end of which a 
light pointer of straw, about 16 or 20 cm. long, is attached by 
sealing-wax. Behind the pointer (which is painted black) a 
screen of white cardboard is fixed on the wooden block by 
drawing-pins. 

When the rod is heated by a larnp-flame. the free end of it, as 
it expands, moves forward upon the needle and rolls it round, 
its movement being shown by the motion of the pointer. Even 
the slight expansion of a slip of glass is thus easily rendered 
evident to a class. 

I have constructed for my own use a double apparatus on the 
same principle, in which the surfaces between which the needle 
rolls are of brass, ground true and flat. Two bars of different 
materials lie side by side, each having its own bit of needle and 
aluminium pointer, ranging over the same scale. They are 
heated equally by a broad flame (spirits of wine in a wide 
trough) and the difference of expansibility as well as the fact of 
expansion by heat is thus shown. 

It is advisable to counterpoise the pointer by putting a shot 
or two into the lower end of the straw which projects below 
the needle, and cementing them in by sealing-wax. Also, before 
the experiment is shown to an audience, it is well to make sure 
that the needle rolls fairly and freely between the bar and the 
block. Such precautions, however, are not in the slightest 
degree necessary for school-work ; for there is always one thing 
which gives the typical boy greater pleasure than to see an 
experiment succeed, and that is — to see it fail. 

Eton College H. G. Madan 


COMPARATIVE STUDIES UPON THE GLA^ 
CIATION OF NORTH AMERICA, GREAT 
BRITAIN, AND IRELAND^ 

RESERVATIONS extending over several years upon glacial 
^ phenomena on both sides of the Atlantic had co»vinc<Mi 
the author of the essential identity of these phenomena; and 
the object of this paper was to show that the glacial deposits of 
Great Britain and Ireland, like those of America, may be inter- 
preted most satisfactorily by considering them with reference to 
a series of great terminal moraines, which botfi define confluent 

* Abctnct of a Pap«r read at the Birmingham ineei^ of the British 
Assodation, September xSSS, by Prof. H. Car^ Lewis, mlX., F.O.S. 
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lobes of ice and also often mark the line sepamting the i^ciated 
from the non-glaciated areas. 

The paper becan with a sketch of recent investigations upon 
the glaciation of North Ainertcf^ with special reference to the 
aignihcance of the terminal moraines discovered within the last 
few years. The principal characters of these moraines were 
g^ven, and a map was exhibited showing the extent of the gla> 
dated areas of North America, the course of the interlobate 
and terminal moraines, and the direction of striation and glacial 
movement. It was shown that, apart from the great ice sheet 
of North- liastern America, an immense lobe of ice descended 
from Alaska to Vancouveris Island on the western side of the 
Kocky Mountains, and that from various separate centres in the 
Cascade, Sierra Nevada, and Rocky Mountains there radiated 
smaller local glacierc. 

The mountains encircling the depression of Hudson Bay 
seemed to be the principal soiu*ce of the glaciers which became 
confluent to form the great ice-sheet. In its advance, this ice- 
sheet probably met and amalgamated with a number of already 
existing; local glacial systems, and it was suggested that there 
was no necessity for assuming either an extraordinary thickness 
of ice at the Pole, or great and unequal elevations and depres- 
sions of land. 

Detailed studies made by the author in Ireland in 1885 had 
shown remarkably similar cl.acial phenomena. 

The large ice-sheet which covered the greater part of Ireland 
was composeil of confluent glaciers, while distinct and local 
glacial systems occurred in the non-glaciated area. The prin- 
cipal ice-sheet resembled that of America in having for its* centre 
a great inland depression surrounded by a rim of mountains. 

These appear to have given rise to the first glacier**, which, 
after uniting, poured outwards in all directions. Great lobes of 
this ice-slieet flowed westward out of the Shannon and out of 
Galway, Clew, Sligo, and Donegal Bays, northward out of 
Loughs Swilly and Foyle, and south-eastward out of Dundalk 
and Dublin Bays ; wjbile to the south the ice-sheet abutted 
against the MulJaghareirk, Galty, and Wicklow Mountains, or 
died out in the plains. 

Whether it stopped among the mountains or in the lowlands, 
its edge was approximately outlined by unusual accumulations of 
drift and boulders, representing the terminal moraines. As in 
America, this outer moraine was least distinct in tlic lowlands, 
and was often bordered by an outer ** fringe ” of drift several 
miles in width. 

South of an east and Avest line extending from Tralee toDun- 
garv'an is a non-glaciaterl zone free from drift. Several local 
systems of glaciers occur in the South of Ireland, of which by 
far the most important is that radiating from the Killarney 
Mountains, covering an area of 2000 square miles, and entitled 
to be called a local ice-sheet. Great glaciers from this Killarney 
ice- sheet flowed out of the fjord-Uke parallel bays which indent 
the south-western coast of Ireland. At the same time the Dingle 
Mountains, the Knock mealdown and Comerngh Mountains, and 
those of Wexford and Wicklow furnished small separate glaciers, 
each sharply defined by its own moraine. 

No evidence of any g eat marine -ubrnergence was discovered, 
although the author had explored the greater part of Ireland, 
and the eskers were held to l>e phenomena due to the melting of 
the ice and the circulation of sub-glacial waters. The Irish ice- 
shcct seemed to have been joined at its north-eastern corner by 
icc coming from Scotland across the North Channel. All the 
evidence collected indicates that a mass of Scotch ice, reinforced 
hy that of Ireland and England, filled the Irish Sea, over-riding 
the Isle of Man and Anglesey, and extending at least as far 
south as Bray Head, south of Dublin. A map of the glaciation 
of Ireland was exhibited in which the oh crvations of the Irish 
geologists and of the author were combined, and in which was 
shown the central sheet, the five local glacial systems, all the 
known striae, and the probable lines of movement as indicated 
by moraines, striae, and the transport of erratics. 

The glaciation of Wales was then considered. Wales was 
shown to have supported three distinct and disconnected local 
systems of glaciers, while at the same time its extreme 
northern border was touched by the great ice-lobe filling the 
Irish Sea. The most extensive local glaciers were those radiat- 
ing from the Snowdon and Areo^ region, while another set of 
glaciers radiated firom the Pliniimmon district and the mountains 
of Cardiganshire, and a third system originated among the 
Bredcnockshire Beacons. The glaciers from each of these centres 
transported purely loco! boulaeis and formed well* defined 


terminal moraines. The northern iieedobei^ heaving ipnnite 
boulders from Scotland and shells and fBnts df 

Irish Sea, invaded the northern coast, but did not nihtgle sHth 
the Welsh glaciers. It smothered Anglesey and psnrt 
narvoashire on the one side and part 01 Flintshire on the other, 
and heaped up a terminal moraine on the outer flanks of the 
North Welsh mountains. This great moraine, filled with for* 
travelled northern erratics, is heaped up in hummocks and 
irregular ridges, and is in many places as cbamcteri^ically deve^ 
loped as anywhere in America. It has none of the characters of 
a sea-beach, although often containing broken shells brought 
from the Irish Sea. It may be followed from the extreme end of 
the Lleyn Peninsula (where it is full of Scotch granite erratics), 
in a north-easterly direction through Carnarvonshire past Mom 
Tryfan and along the foot of the mountains east of Menai Stndt 
to Bangor, where it goes out to sea, re-appearing further east at 
Conway and CoUvyn. It turns south-eastward in Denbighshire, 
going past St. Asaph and Halkin Mountain. In Flintshire it 
turns southward, and is magnificently developed on the eaiem 
side of the mountains, at an elevation of over 1000 feet, between 
Minera and Llangollen, south-west of which place it enters 
England. There is evidence that, where the ice-sheet abutted 
against Wales, it was about 1350 feet in thickness. This j« 
analogous to the thickness of the ice-shect in Pennsylvania, 
where the author had previously shown that it was about lOOO 
feel thick at its extreme edge, and 20C» feet thick at points some 
8 mile> back from its etlge. The transport of erratics coincides 
with the direction of strine in Wales as cKe where, and is at 
right angles to the terminal moraine. 

The complicated phenomena of the glaciation of England, 
the subject of a voluminous literature and discordant views, hart 
been of high interest to the author, and had led him to retlouble 
his efforts for its solution. He had found that it was possible 
to accurately map the glaciatetl areas, to separate the deposits 
made by land ice from those due to icebergs or to torrential 
rivers, and to trace out a series of terminal moraines both at the 
edge of the ice-sheet and at the edge of its confluent lobes. 
Perhaps the finest exhibition of a terminal moraine in England 
is in the vicinity of F.llesmere, in Shropshire. A great ma.ss of 
drift several miles in widili, and full of erratics from Scotland 
and from Wales, is here heaped up into conical hills which inclose 
“kettle holes and lakes, and have .ill the characters of the 


** kettle-moraine ’’ of Wisconsin. Like the latter, the Elles- 
mere moraine here divides two great lobes of ice, one coming 
from Gotland, the other from Wales. This moraine may be 
traced continuously from Ellesmere eastward through Madeli^, 
Macclesfield, to and along the western flank of the Pennine 
Chain, marking throughout the southern edge of the ice-sheet of 
northern England. From Macclesfield the same moraine wa# 
traced northward past Stockport and Sialeybridge to Buriiley|.- 
and thence to Skipum in Yorkshire. North-east of Burnley ii^ 
banked against the Boulsworlh Hills up to a height of 1300 feet 
in the form of mounds and hummocks. South and east of thia 
long moraine no signs of glaciation were discovered, while nort^ 
and west of it there is every evidence of a continuous ice-sheel 
covering land and sea alike. The slrite and the Iransjjort of 
boulders agree in proving a southerly and south-easterly direc- 
tion of ice- movement in Lancashire and Cheshire, 

From Skipton northward the phenomena are more complicated.^ 
A tongue of ice surmounted the watershed nestr Skipton, and pro^ 
truded down the valley of the Aire as far as Bingley, where ii$; 
terminal moraine is thrown across the valley like a great dam/ 
reminding one of similar moraine dams in several Pennsylvania 
valleys. A continuous moraine was traced around thw Aire 
glacier. Another great glacier, much larjjcr than this, de- 
scended Wcnsleydale and reached the plain of York. ^ The 
most complex glacial movements in England occurred in the 
mountain region alxmt the Nine Standards* where local gl^era 
met and were overpowered by the greater icc-fheet* oonit^ 
down from Cumberland. The ice-aheet itself was here divid ^ 
one portion going southward, the other in company wim 
glacwrs ana laden with the welbUnown l^uldefs 
granite" being forced eastward across Stainmoor surest into 
Durham and Yorkshire, finally reaching the North Sea at the 
mouth of the Tees. The tenniwl mowne row eastwaid 
through Kirkby Ruvensworth, tow^ Whit^, fcect^ng 
of t?c Clevelind HHls. «id *11 

Holdemess e|;^>e*rs to be noi».gl*ci«ted. On Ae f*^**2j*^’ ^ 
England north of Staimnoor F«^ nnd the Rlvy Tee^ew^ 
the very highest points, was smothered in e see of stnld ice. 



NATURE 


9J 


!^. 1 ^ 86 } 


" " ' " — 

T^itre is abundant avidance to j>rove that the ice-lobe filling 
k Itbh Sea was thicker towavdsits axis than at Us edges, and 
t the north than at Its southern terminus, and that it was re- 
ilbrced by awMdler tributary ice-streams from both England and 
rdimd^ It may be compared with the glacier of the Hudson 
dyer V;«lley in New York, each having a maximum thickness 
f something: more than 3000 feet. The erosive power of the 
tt*s}ket was found to be extremely slight at its edge, but more 
owerfol farther north, where its action w*a8 continued for a 
linger periocL Towards its edge its function was to fill up in- 
^ualities rather than to level them down. It was held that 
lost glacial lakes are due to an irregular dumping of drift, 
Uher than to any scooping action, ooservations in England 
i»d in Switzerland coinciding with those in America to confirm 
lis conclusion. Numerous facts on both sides of the Atlantic 
idicate that the upper portion of the ice-sheet may move in a 
ififerent direction from its lower portion. It was also shown 
aat a glacier in its advance had the power of raising stones 
x>m the bottom to the top of the ice, a fact due to retardation 
y friction of its lower layers. The author had observed the 
radual upward passage of sand and stones in the Grindelwald 
lacier, and applied the same explanation to the broken shells 
nd fiints raised from the bed of the Irish Sea to the top of 
loel Tryfan, to Macclesfield, and to the Dublin mountains. 

The occurrence of stratified deposits connected with un- 
loubted moraines, was shown to be a common phenomenon, 
.nd instances of stratified moraines in Switzerland, Italy, Ame- 
ica, and Wales, were given. The stratification is due to waters 
lerived from the melting ice, and is not proof of submergence. 

It was held that, notwithstanding a general opinion to the 
contrary, there is no evidence in Great Britain of any marine 
ubmergence greater than about 450 feet. It was to be ex- 
pected that an ice-sheet advancing across a sea- bottom should 
leposil shell-fragments in its terminal moraine. The broad 
principle was enunciated that wherever in Great Britain 
barine shells occur in glacial deposits at high levels, it can be 
iroved both by stria and the transport ot erratics that the ice 
idvance<l on to the land from out of the sea. The shells on 
Three Rock Mountain near Dublin, and in North Wales and 
Ifacclesfield, all from the Irish Sea ; the shells in Cumberland 
ransported from Solway Firth ; those on the coast of North - 
Imberland brought out of the North Sea ; those at Airdrie in 
Scotland, carried eastward from the bottom of the Clyde ; and 
nose in Caithness from Moray Firth, were among examples 
pduced in proof of this principle. The improbability of a 
^reat submeiigence not leaving corresponding deposits in other 
larts of England was dwelt upon. 

It was also held that there was insufficient evidence of more 
ban one advance in the ice-sheet, although halts occurred in its 
etreat. The idea of successive elevations and submergences 
rith advances and retreats of the ice was disputed, and the 
uthor held that much of the supposed inter-glacial drift was due 
0 sub-glacial waters from the melting ice. 

The last portion of the paper discussed the distribution of 
loulders, gravels, and clays south of the glacial area. Much the 
[reater part of England wa^ believed to have been uncovered by 
ind ice. The drift deposits in this area were shown to be the 
esult in part of great fresh- water streams issuing from the melting 
;«-sheet and in part of marine currents bearing icebergs during 
submergence of some 450 feet. The supposed glacial drift 
bout Birmingham and the concentration of boulders at Wolver- 
ampton were regarded as due to the former agent, while the 
iepowts at Cromer and the distribution of I^incolnshire chalk 
.c^ss Southern England were due to the latter. The supp >sed 
sker at Hunstanton was held to be simply a sea-beach, and the 
^ndon drift deposits to be of aqueous origin. Thus the rival 
theories of floating icebergs and of land glaciers were both true, 
the one for Middle and Southern England, the other for Scot- 
land, Wales, and the North of England ; and the line of de- 
aaarkation was fixed by great terminal moraines. The paper 
closed with an acknowledgment of indebtedness to the many 
jH^ogists in England and Ireland who had uniformly rendered 
Senerotts assistance during the above investigation. 


THE CLIMATE OF NORTHER!^ &UROPE AND 
THE GULF STREAM 

fill vtaw of dtoveferonce made by Sir William Dawson, in his 
address at the meeting of the British Association, 
p the eHedl of theC^lf Stream on the climate of Northesn 


Europe, particularly that of Norway, and the consequences of 
a diversion of the stream from its present course, the following 
contribution to the subject by the well-known Norwegian 
savant^ Dr. Karl Hesselberg, which appeared in a recent 
number of the scientific journal Naturen^ may be of interest md 
tend to its further elucidation. 

According to the situation of Norway on the globe, the 
northern part of the country should have a distinct Polar 
climate, with eternal ice and snow, a home only for the Eskimo 
and Polar bears. Several circumstances contribute, however, to 
make it otherwise. The country forms a western promontory of 
the great Asiatic-European continent, and receives its full share 
of the advantages of such a situation. Mild south-west winds 
blow throughout the year, while warm sea-currents wash its 
extensive shores summer as well as winter. The winter cold is 
so reduced that only a small portion of the heat of the summer 
sun is consumed in melting the snow. The length of the summer 
days, too, which north of the Polar Circle last twenty-four hours, 
contribute to raise the mean temperature, and accelerate the 
growth of the flora. Certain other circumstances, as, for in- 
stance, the formation of the country and the physico-geographical 
conditions of the North Atlantic Ocean, contribute equally to 
make the Norwegian climate one of the most favourable in the 
world, A brief resumS of the circumstances will be of interest. 

A chart of the distribution of the atmospheric depression in 
the North Atlantic Ocean — the Norwegian Sea — shows that all 
the year round a strong barometric minimum prevails in the 
middle of the sea between Norway, Iceland, Jan Mayen, and 
Spitzbergen, the consequence of which is that south-west winds 
always blow in the eastern part of this area, viz. along the coast 
of Norway. Warm water is thereby forced up towards Norway 
and Spitzbergen, even into the East Arctic Ocean. The bottom 
formation of the sea, too, contributes to preserve the high 
temperature. If a chart be eximined of the depths of the 
North Atlantic Ocean, such a one, for instance, as is the result 
of Prof. Mohn’s labours after the measurements of the Norwegian 
North Atlantic Expedition, it will be found that the sea-bottom 
between Norway, the Faroe Islands, Iceland, and Jan Mayen, 
forms a basin with a depth of a little over 2000 English fathoms. 
It will also be seen that the Norwegian coast does not fill 
abruptly into this abyss, but that the bottom along the whole 
coast slo|>es gradually down from the shore seawards to a certain 
point where it terminates perpendicularly. In other words, 
Norway is surrounded with a continuous “ bank,^’ which in a 
great measure contributes to preserve the high temperature along 
the coast. In the great basin, however, the water is icy cold at 
the bottom, but against this the bank forms a natural barrier, 
whilst above the bank the warm water is without anv bottom 
layer of cold. It is the warm water which fills the fjords 
and there preserves a temperature so high that it is some- 
times higher than the mean temperature of the air, and 
under which the fjords do not freeze, a circumstance of 
great importance. If the temperature of the sea-water in 
the winter contributes to raise the temperature of the 
air, it will in the summer have the opposite effect, and 
cause the climate to be very much tempered along the coast. 
It is only in the fjords and adjacent valleys that the temperature 
in the summer rises to a height unusual for the latitude. 

In order to show the relatively favourable climate which 
Norway enjoys, Dr. Hesselberg supplies two diagrams. The 
first of these shows the mean temperature of the air over 
Europe and the North Atlantic Ocean in January, when it 
is lowest. Isotherms ore shown for every fifth degree. If 
now, for instance, the isotherm o* — the temperature of the air 
— l>e followed, it will at once be seen how far it shoots up 
northwards between Iceland and Norway, in fact, right above 
Jat. 70*^ N. In tead of running cast and west, it goes nearly 
straight north and south, parUcuIarly along the west coast of 
Norway, which it follows throughout its entire length, from the 
latitude of Tromso to that of Cnristiansand. Hence it debates 
towards Denmark, then runs into the Baltic, returns to Ham- 
burg, and thence runs in a south-easterly direction across 
Europe, nearly down to the Adriatic Set. Here it first trends 
eastwards, across Turkey and the Black Sea. Off the Noi^ 
wegian coast, therefore, in lat, 70® N., the same mean temp^» 
ture prevails in January as in Southern Europe in lat. 45^,'aad 
even there the mean temperature is probably 3^ than 

might be expected according to the latitude The other 
isotherms have a similar course, as well as the temperature at 
the surface of the sea, A great wave of warm water up 
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alone the coast of Norway^ and may be traced even to 
Spiuoergen. 

Another equally interesting illustration of the mildness of 
the winter in Norway is Siown by two diagrams of the 
** thermal anomaly” in January. By way of commrison the 
month of July is included. It may be added that by thermal 
anomaly is meant the difference which exists between the true 
mean temperature of a place and tHe mean temperature actually 
fcgisteredxn that latituae. 

In January the thermal anomaly is very remarkable. Thus« 
along the coast of Norway, between the northernmost and 
westernmost promontories, the North Cape and Stat, it reaches 
+ 20* C., and in the sea outside most probably + 25® C. These 
are certainly very remarkable. Eastwards, it decreases 
ii^nd, but even here — where the cold is very great in the 
winter~it never falls below + 7®. In the Baltic, on the other 
hand, it again rises, as might be expected. 

In the summer, however, the conditions are far from being so 
favourable. There is, indeed, then a narrow strip of land, on 
the very verge of the coast, where the thermal anomaly is 
slightly negative. The line for the o® C. anomaly then follows 
the west coast, decreasing gradually seawards, whilst eastwards, 
across Southern Norway, it rises to -f 4® C., and in Finmarkcn 
to + 70* C. 

For the further elucidation of this, the following comparison 
of the January mean temperature in various places on the globe 
in about the same latitude may serve : — 


About 60° N, lot. 


0 

Hellisb Lighthouse 


2 

Bergen 


0 

Christiania 


... - 5 

Stockholm 


• “ 3 

St. Petersbuig 


... - 10 

Takutsk 


... -42 

North Kamchatka 


... -20 

South Alaska 


... —20 

Great Slave Lake 


... “25 

North Coast of I.Jibrador 


... “25 

Cape Farewell 


... - 7 

Shetland Islands 

... 

4 

About 71® Al lat, , 


fi 

North Cape 


... - 4 

South Novaya Zemlya 


... ~ 20 

Mouth of the Yenisei 


•. ~34 

Mouth of the Lena 


... “40 

Point Barrow 


... “30 

Boothia 


... “32 

Upemivik 


... -20 

Jan Mayen 


... -10 


The coldest place on the globe where the mean temperature 
has been exactly ascertained, viz. Werchojansk, in the interior 
of Si^ria, with -48® C. in January, lies in the same latitude 
as Bodo, where it is -a** C., and Rost, with 0^*5 C, 

In order to obtain correct normal values of the tem}>erature 
in a place, long and continuous series of observations arc neces- 
sary ; and when we consider that the longest we possess for any 
^huoe only extends over 100 years, and that meteorology is but 
a science of yesterday, the Norwegian meteorological records 
can make a fair show. With regara, however, to the changes 
which Cake place in the climate in a certain spot during ages — 
whish occurrence is beyond dispute — w.5 have no reliable data. 
I will only mention here Prof. Blytt’s theory,^ which has attracted 
manv supporters, viz. that the periodical changes in the climate 
arc due to the precession of the equinoxes (with a mean period of 
about 21,000 years), and to changes in the eccentricity of the 
earthV orbit. 

It is, however, possible to accept a shorter periodical change 
in the climate than this, and theories on this point have not been 
wanting ; but the only one which has found any support U the 
eleven-year period, corresponding to that of the sunspots, which 
again coincides with that of the terrestrial magnetic phenomena. 
It htu even been attempted to bring the fall of rain and snow 
within a certain law, and, as some maintain, with success ; 
but in my opinion the prods advanced in support of such a 
theory are far from being conclusive. 

* Ct Prof. Darwin's Address to the BrUUh AisocUtUm, Section A ; eho 

xsaTtiaa;, voU Mutiv. |>p, eeo end 


TO PROVE THA T ONL Y ONE PARALiJBlZCAN 
BE BRAWN FROM A GIVEN POINT T0 A 
GIVEN STRAIGHT LINE ; 

(*) T ET OP and ogbe two lines at right angles, and Idt 
^ PQ move along them from o, so that op always 
= O Q. Then ? q always > o q or o P, 

Hence if o q increase without limit, p q must also do so. 

Let o N bisect the angle p o Q. Then N bisects p q. 

Then if OQ increase without limit, qn does so (qn ca 
iQP). 

If o q' be taken along o n = o Q, q q' > q n. 

Hence if o Q increase without limit, q q' does so. 

Similarly by bisecting q'o q by o m, we can show that q m 
increases witnout limit with OQ, and so on by continual 
bisection. Hence — 

If two straight lines meet at any angle, the perpendicular fr^ 
a point of one on the other becomes infinite when that point 
is at infinity. 



Fig. a. 




(2) Let OQ be some given length taken at right angles to a 
line o P ; 

Let p R move along o P at right angles to o P, so that ? R 
always = o Q. 

Join Q R, Q P. 

Let o P increa.se without limit. 

Then the angle p Q R lends to become zero. 

For the lines Q R, r Q never become infinitely separated. 

Thus there is evidently some definite position for the line Q P 
when o p becomes oe . 

(3)Let a line p Q move at right angles to O P, so that P Q = 

I o P. 

Then if op increase without limit, OQ increases without 
limit. 

Hence, there is some finite angle, QO P, that the perpen- 
dicular Q p from Q at 00 on o p fiuls at an hifinitedistaxi^from o. 

The same thing it evidently true for oB angles lew Ain QO P. 

Then either it m twe of all angles lets than a right angle, m 
which cose it can be eaiUy shown that only one parallel can be 
drawn from a given point to a given line ; ^ 

Or, ttere is some limUing aiM{ie, Q o p, for whidi Q P ®*5*jt* 
«>, aidfor any greater «iileT< iftte««Je)QPftBsMsome«»ite 
distance from a 
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Q o J» thia limiting angic. Take r on o and draw 
to Q at 00 along OQ. . 

^ Then if sis at oo, the perpendicular spialls at an infimte 
litajice from R. 

Angle PR S not greater than poq» and it cannot be less 
(tod., I.. i <5 and 27). 
f Hence it must be equal. 

? Hence R s making tne angle s R p Q o p meets o Q at 00 at 
ends. 

jAnd any other straight line through R becoming infinitely 
istant from r s must cut o q in some finite point. 

I Thus from R only one parallel, R s, can be drawn to a given 
ae, OQ. 

By moving o p along 0 q always at the same angle, Q o p, we 
m show that 

From a given point only one parallel can be drawn to a given 
[ie« 

This theorem, therefore, must be true. E. Buddek 


s SCIENTIFIC SERIALS 

American yournal of Science^ October. — A dissected vol- 
lanic mountain ; some of its revelations, by James D. Dana, 
dere the author returns to the subject of Tahiti, largest of the 
Society Islands, already described by him in 1850 nom mate* 
ials supplied by the Wilkes Exploring Expedition of 1839. 
The old cone, some 7000 feet high, is now a dissected moun* 
ain, with valleys cut profoundly into its sides, and laying bare 
he centre to a depth of from 2000 to nearly 4000 feet below the 
existing summit. As shown on the accompanying map, the 
ralleys, due to erosion, are so crowded on one another, that the 
lissection is complete, thus disclosing the inner structure of a 
pvat volcanic mountain. The interior is shown to be com- 
x>8ed, not of lava-beds, there being no horizontal lines, but of 
mperfect columnar formations, rising vertically in the unstrati- 
led mass quite to the summit. The uniform massiveness 
hrough so great a height at the volcano’s centre is attributed to 
he cooling of continuously liquid lava in the region of the great 
central conduit of the cone. A comparative study of Mauna 
Loa (Hawaii), shows that such a massive central structure is a 
;ommon feature of the volcanic mountains, the extremely 

»low cooling process under great pressure causing the lava to 
solidify into a compact crystalline rock, and often into a coarsely 
'rystalline rock. — Origin of the ferruginous schists and iron ores 
>f the Lake Superior region, by R. D. Irving. Rejecting the 
gneous theory, now held by few, the writer, after a careful 
mrvey of the whole field, concludes that these rocks were 
>nce carbonates anidc^ous to those of the coal-measures, which 
jy a process of silicincation were transformed into the various 
cinds of ferruginous formations now occurring in this region. — 
P'urther notes on the artificial lead silicate from Bonne Terre, 
Montana, by H. A. Wheeler. An analysis of this interesting 
fttbstance, which was found under the hearth of an old reverbera- 
:ory roasting-fiimace, yielded 7^*66 PbO, 17*11 SiOg, NiO 3*06 
[coar^ crystals), 72*93 PbO, 18*51 SiOj, and smaller quantities 
>f nickel, cobalt, and other ingredients. — T.imonite pseudo- 
norphs after pyrite, by John G. Meem. The paper gives a 
ihort account of the i^eudomorphs occurring in Rockbridge 
County, Virginia, where they are associated with Lower Silurian 
imestones. These crystals, var^jing in colour from a very light 
:o a very dark brown, and sometimes almost black, are hydrous, 
md yield a yellow powder, showing them to be limonite, most 
jommonly of octahedral form.— Note on the hydro-electric I 
jffect of temper m case of steel, by C. Bams and V. Strouhal. 
rhe object of this inquiry is to determine directly the carbon 
*elations of steel as a function of the temperature (o® to 400®, 
po® to 1000®) and of the time of annealing, with full reference 
& the physical occurrences observed in the first and second 
phases of the phenomenon. — On the crystalline stmeture of iron 
meteorites, by Oliver Whipple Huntington. It is shown that 
Ae ttsoal classification of these meteontes into octahedral and 
jubic c^stals capnot be natural or fundamental. A careful ex- 
fcininaiticm of the large collection belonging to Harvard College, 
sontalning types of all the characteristic meteorites of this di^, 
eads to the conclnsion that masses of meteoric iron are cleavage 
b roken off probably by impact with the air, and shw- 
paralid to the planes of all three fundamental forms 
aystem (octahedron, cube, and dodecahedion) : 
Jliw WidmanstiitUan figures and Neumami lines 


themrelves are sections of planes parallel to these same forms, 
exhibited in every gradation from the broadest bands to the 
finest markings, with no natural break, the features of von 
Widmanstatten’s figures being, moreover, due to the elimina- 
tions of impurities during the process of crystallisation. — A new 
meteoric iron from Texas, by W. Earl Hidden. The specimen 
here described and illustrated was discovered by Mr. C. C. 
Cusick on June 10, 1882, near Fort Duncan, Maverick County, 
Texas. It weighs over 97 pounds, is quite soft, being easily cut 
with a knife, and consists of iron 94*90 ; nickel and cobalt, 4*87 ; 
phosphorus, 0*2$, with traces of sulphur aud carbon; specific 
gravity, 7*522. — On pseudomorphs of garnet from Lake Superior 
and Salida, Colorado, by S. L. Penfield and F. L. Sperry. The 
Lake Superior specimen is essentially an iron alumina garnet, 
with formula FegAlgSigOig. That of Colorado is higher in 
protoxides and water, the increase being perhaps due to me pre- 
sence of ripidolite. — Further notes on the meteoric iron worn 
Glorieta Mount, New ^Mexico, by George F. Kunz. — On the 
Brookite from Magnet Cove, Arkansas, by Edward S. Dana. 
These crystals, first described in 1846 by Shepard under the 
name of arkansite^ are esj^cially remarkable for the great 
variety of their forms, which is most unusual for ciystals 
occurring in the same locality. 


SOCIETIES AND ACADEMIES 

London 

Zoological Society, November 16. — Prof. W. H. Flower, 
F.R.S., President, in the chair. — An extract was read from a 
letter addressed to the President by Dr. Emin Bey, dated 
Wadilai, Eastern Equatorial Africa, January i, 1886, and con- 
taining some notes on the distribution of the Anthropoid Apes 
in Eastern Africa. — A letter was read, addressed to the Secre- 
tary by Dr. Chr. Lutken, of Copenhagen, F.M.Z.S., containing 
some information as to the locality of Chiropodomys penicillatus, 
— A letter was read from Dr. A. B. Meyer, C.M.Z.S., com- 
municating some remarks by Mr, K. G. Henke on a specimen 
of a hybrid Grouse in the Dresden Museum. — Prof. Flower, 
F.R.S., exhibited and made remarks on a specimen of a rare 
Armadillo (Tafusia pilosa) belonging to the Scarborough Mu- 
seum. — Prof. Bell exhibited, and made remarks on, an object 
(apparently of the nature of an amulet) made from a portion of 
the skin of some mammal, and received from Moreton Bay, 
Australia. — Mr. H. Seebohm, F.Z. S., exhibited a skin of what he 
considered to be a young individual of the Lesser White-fronted 
Goose (Anser albifrons minutus\ shot in September last on Holy 
Island, off the coast of Northumberland, and observed that it 
was the first recorded example of the small form of the White- 
fronted Goose which had been obtained on the coasts of our 
islands. — Mr. Blanford, F.R.S., exhibited, and made remarks 
on, a mounted specimen of a scarce Paradoxure {Paradoxurus 
jerdoni) from the Neilgherry Hills in Southern India. — A com- 
munication was read from Colonel Charles Swinhoe, F.Z.S., 
containing an account of the species of Lepidopterous insects 
which he had obtained at Mhow, in Central India. — A commu- 
nication was read from Dr. R. W. Shufeldt, C.M.Z.S., contain- 
ing an account of the anatomy of Geococcyx californianus , — 
Mr. Lydekker described three crania and other remains of 
Scelidolkerium, two of the former being from the Argentine 
Republic, and the third from Tarapaca, in Chill. One of the 
crania from the first locality he referred to the typical S, lefto- 
cepkalum of Owen, while the second, which had Imn described 
by Sir R. Owen under the same name, he regarded as distinct, 
and proposed to call S, bravardi. The Tarapaca form, whidi 
was characterised by the extremely short nasals, was also re- 
garded as indicating a new species, for which the name of S, 
chilense was proposed. The author concluded that there were 
not sufficient grounds for separating Lund^s proposed genus 
Ftatyonyx from Sedidathtrium, — Mr. G. A, Boulenger pmnted 
out that two distinct forms of the Batrachian genus BomHnaiar 
occur in Central Europe, and read notes on their distinctive 
characters and geographical distribution. — A communication 
was read from Dr. R. W. Shufeldt, conUuning a correction, 
with additional notes, upon the anatomy of the 
Caprimulgi^ and Cypselidie , — A communication was ftom 
Dr. R. A. Philippi, C.M.Z.S., containing a lupdimlnaxy nodoe 
of some of the Tortoises and Fishes of the coast cl ChilL — ^Mr. 
Sdater exhiMted the head of, and made semtrics npon, an 
apparently undescribed spedes of Gaselle kom Somali Land. 
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Geologic^ Satiety, November 3.— Prof, J. W, Judd, 
F.R.S., President, in the chair.— -Henry Howe Amold-Bemrose, 
Richard Assheton, Francis Arthur Bather, Rev. Joseph Camp* 
bell, M.A., John Wesley Carr, Thomas J. G. Fleming, Thomas 
Forster, Kdnmnd Johnstone Garwood, George Samuel Griffiths, 
Dr. Frederick Henry Hatch, Ph.D., Robert Tuthill Litton, 
Frederick William Martin. Richard D. Oldham, Forbes Rickard, 
Albert Charles Seward, Herbert William Vintner, and Charles 
D. Walcott were proposetl as Fellows of the Society.— The 
following commimications were read On the skull and denti- 
tion of a Triassic Saurian, Galesaunts planictps, Ow., by Sir 
Richard Owen, K.C.B., F. R,S. The author referred to a fossil 
skull from the Triassic sandstone of South Africa, which com- 
bined dental characters resembling those of a carnivorous mam- 
mal with the cranial structure of a Saurian. The structure was 
deseri^ and figured in Owen’s “Catalogue of the Fossil 
Reptilia of South Africa,” under the generic title of GaUsaurusy 
as belonging to a distinct sub-order of Reptilia termed Theno- 
doHtia, The characters of the skull and teeth of the original 
specimen of Ca/esaufus have been brought to light by further 
development. In lx>ih the type-specimen and that lately re- 
ceived, the reptilian nature of the fossil is indicated by the single 
occipital condyle and other features. The chief difference from 
a mature male of a placental or m.irstipial carnivore is the evi- 
dence of a primordial “ gullet-tract.” Further details a? to the 
structure of the skull were given, more especially with reference | 
to the orbits and nasals. The palatal region repeats the same 
general characters as in previously described Theriodonts. The 
angle of the jaw is not produced, as in the crocodile, beyond 
the articular element. In general shape and bony strength the 
mandible of GaUsaunts resembles that of a mammal. The 
dentition is so much better preserved in the new specimen than 
in the type Galesaur as to call for description and illustration. 
In four of the upper molars the entire crown is preserved ; it 
s^ws less length and greater breadth than appears in the pre- 
vious restoration, is moderately curved externally, and triangu- 
lar ; the base Ls flanked by a short cusp before and behind, and 
the corresponding margins are finely crenulate, as in the molars 
of CynodracQft , The incisors are eight in number in both upper 
lower jaws, four in each premaxillary, opposed or partially 
interlocking with the same number in each mandibular ramus ; 
they have longish, slender, simple-pointed crowns. The canines, 
one on each side of both upper and lower jaws, have the same 
laniarifonn shape and size of crown as in the original fossil. In 
the right maxillary bone the long deeply- plan ted root is ex- 
posed ; the corresponding part of the lower canine is similarly 
exposed in the left mandibular ramus. No trace of successional 
teeth, in ordinary .Saurians, has l»een found. Both crocodiles 
and alli^tors have two or more teeth of canine proportions ; but 
the author shows how they differ from those of mammalian 
carnivores and GaUsaurus, A similar character and disposition 
of destructive canines is shown by the fossil jaws of the oolitic 
g'eat extinct carnivorous Saurians, e,g, Afegalosaurus, In the 
Triassic Labyrinthodonts the destructive and prehensile laniaries 
would, by position, rank as incisors rather than canines. In 
existing lizards the dental series has more uniformity, and the 
cement-clad roots contract bony union with the jaw-trane. In 
GaUsaurus the teeth, besides being distinguished, as in mam- 
mals, by their differential characters, are implanted freely in 
sockets, the cold-blooded character being chiefly manifested in 
the greater number of teeth following the canines, and in their 
want of distinction. T.astly, the author remarked on the earlier 
reptilian character shown by the oolitic mammal Amphitherium^ 
and also by the existing Australian Myrptecobius, He speculates 
on ^the degree of resemblance manifested by the teeth of the old 
Triassic reptile of South Africa with the exceptional characters 
of some of the low Australian forms of mammals. — TTie Cetacea 
of the Suffolk Crag, by R. Lydekker, B.A., F.G.S. This paper 
commenced with notices of previous contributions to the subject 
by Sir R, Owen, Prof. Ray Lankester, Prof. Huxley, and Prof. 
Flower. In the preparation of a catalogue of the specimens in 
the British Museum, the author had had occasion to examine 
the ccrflection of Cetacea from the Crag, not only in that Museum, 
but also in the Museunt of Practical Geology, that of the Royal 
ColWe of Surgeons, and in the Ipswich Moseam, besides visit- 
the collections at Brussels. In consequence, several 
Uonsto the fauna, and also xuunerous emendations of specific 
eWB^were noticed in the paper now laid before the $^ety. 

views as to the DiesMan a«nities of $he 
fcHfiiplPwiag CeUoea were eonfirmed hy thk 
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notes on the specimens examined and the spedes Identl- ■ 
ned were given.— On a jaw of Hyoiherium from the Flio^he ^ 
Lydekker, B.A., F.G.S. Colonel Watson, /the 
Political Resident in Kattiawar, had recently sent to the author 
a fragment of a left maxilla with the three true molars, from , 
renm Island, in the Gulf of Cambay. The specimen belonged 
apparently to an undescribed species, the 
ditterences between which and the several forms prcvicmsly 
known from various European and Asiatic beds were pointed 
out. The author also call^ attention to the {>eculiar association 
of types found in the beds of Perim Island, and to the affinities 
of the genus Hyotherium with the recent Sus and DicotyUs on 
the one hand, and with the Upper Eocene Chwropa^amus on the 
other. 

Physical Society, November 13. — Prof. Balfour Stewart, ’ 
President, in the chair. — In opening the proceedings, the Presi- 
dent referred to the great loss which the Society had recently 
sustained by the death of Prof. Guthrie, F. R.S,, the founder of 
the Society, and his predecessor in the chair. In the capacity 
of Demonstrator, Prof. Guthrie contributed materially to the 
success of the Society’s meetings, and his decease is deeply re- 
gretted. The President also announced that the Council were 
considering what steps should be taken to commemorate the 
late Dr. Guthrie, and that a circular containing their views 
would be placed before the members in the course of a few days, 
-—The following papers were then read : — On the peculiar sun- 
rise shadows of Adam’s Peak, in Ceylon, by the Hon. Ralph 
Al>ercromby, F.R.Met.Soc. The author prefaced his descrip- 
tion by an extract from n paper on the same subject by the Rev. 

R. Abbay, read before the Physical Society, May 27, 1876, in 
which the explanation proposed is that the effects are caused by 
total internal reflection, as in ordinary mirage, the difference of 
air-density being, in this case, due to the lower temperature at 
high altitufles. The author pointed out that Mr. Abbay neglects 
the difference of den-<ily due to elevation, and that his own 
ihermometric observations disprove conclusively any idea of 
mirage. The chief phenomena observed were : (i) the appear- 
ance of a circular rainbow with spectral figures near the top of 
the shadow (»f the peak ; and (2) a peculiar rising of the bow 
and shadow, which seem to stand up in front of the observers. 
Both these effects are traced to the existence of mist-clouds in 
the vicinity of the shadow. Two dark mys or brushes were 
seen to shoot outwards and upwards from the circumference of 
the bow in directions nearly coinciding with the prolongations 
of the edges of the shadow, when seen projected on the lower 
mist-clouds, but the auflior does not attempt to explain this 
phenomenon. On one occasion a second and outer bow was 
seen. The times during which the phenomena were visible were 
too short to permit sextant observations l>cing taken, but the 
diameter of the inner l)ow was estimated at S'* to l2^ A totally 
distinct kind of shadow is sometimes seen from Adames Peak 
just before, and at the moment of sunrise, which seems to stand 
up against the distant sky. The author found a similar effect 
I at Pike’s Peak, Colorado, which is visible only at sunset. Mr. 

G. Griffiths remarked that he had often seen similar appearances 
in Switzerland. In answer to questions by the President and 
Prof. S. P. Thompson, the author said the reason why the 
shadows were seen from Adam’s Peak at sunrise, and from 
Pike’s Peak at sunset, was that the configuration of the land on 
the west side of the former was similar to that on the east side 
of the latter, both being low, whereas the opposite sides were 
high, and therefore unsuitable for showing the phenomena. In 
all cases he believed the appearances were due to the shadows 
being projected on clouas of suspended matter in the air at 
various altitudes. He had not nonced whether the colours were 
reversed in the second bow seen from Adam’s Peak, but ob- 
served that this bow nearly, but not quite, touched the inner 
one. — Note on the internal capacity of thermometers,’ by A. 
W. Clayden, M.A. (Read by Prof. Reinold, Secretary.) The 
author proposes to determine the volume, Fi of the mercuiy by 
measunng the capacity, c, of a detached piece of the same lube 
of known length, and thence inferring the volume of r degrees 
of the thermometer tube, the length of which is equm to that 
of the piece of tube taken. By assuming the value of a (the 
coefficient of apparent expanaion of wfem in the partienlar 
kind o( gloM) to be known, the volupie of the mcrcu^ in the 
thermometer can be oak^blnt!^, since / f n Frofi RUcker 
remgrk^ tknt there were often wnsiderable differences in the 
se<^nid,ar:en a< ^Hferent pa^ ct the tanne tnhe, and hence the ; 
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-bod would probably not be very reliable.-!^ the moti^^^ 
tkePtesidenu a vote of condolence to Mrs. Guthne in her 
.bereavement waa passed unanimously. 

Meteorological Society, November 17.— Mr. W. 
ia. F R.AiS., President, in the chair. — The following were 
^4 Fellows : — Mr. B. A. Dobson, Mr. T. Gordon, Mr. H. 
tiUCi J. Watson, and Mr. F. Wright. — The papers read 
[.gj^-Xhe gale of October 15-16, 1886, over the British 
tnds, by Mr. C. Harding, F.R.Met.Soc. The storm was of 
y exceptional strength in the west, south-west, and south of 
British Islands, but the principal violence of the wind was 
lited to these parts, although the force of a gale was experi- 
icd generally over the whole kingdom. By the aid of ships' 
^er^^ations, the storm has been tracked a long distance out in 
: Atlantic. It appears to have been formed about 250 miles 
the south-east ot Newfoundland on the 12th, and was experi- 
:ed by many ocean steamers on the 13th. When the first 
lication of approaching bad w^eather was show'n by the baro- 
fter and wind at our western outposts, the storm w^as al>out 
& miles to the west-south-west of the Irish coast, and was 
vancing at the rate of nearly 50 miles an hour. 7'he centre of 
! disturbance struck the coast of Ireland at about i a.m. on 
5 15th, and by 8 a.m. was central over Ireland. The storm 
.versed the Irish Sea, and turned to the south-east over the 
jstern Midlands and the southern counties of England, and 
centre remained over the British Isles about 31 hours, having 
ivcrsed about 500 miles. The storm afterwards crossed the 
iglish Channel into France, and subsequently again look a 
urse to the north-eastwards, and finally broke up over Holland, 
the centre of the storm the barometer fell to 28*5 inches ; but, 
far as the action of the barometer was concerned, the principal 
ature of importance was the length of time that the readings 
mained low. At Geldeston, not far from Lowestoft, the 
ercury was below 29 inches for 50 hours, and at Greenwich it 
as similarly low for 40 hours. The highest recorded hourly 
docity of the wind w^as 78 miles, from north-west, at Scilly on 
e morning of the i6th ; but, on due allowance being made 
r the squally character of the gale, it Is estimated that in 
le squalls the velocity reached for a minute or so the hourly 
.te of about 120 miles, which is equivalent to a pressure of about 
) lbs. on the square foot. On the mainland the wind attained 
velocity of about 60 miles an hour for a considerable time ; 
at, without question, this velocity would be greatly exceeded in 
te squalls. In the eastern parts of England the velocity scarcely 
nounted to 30 miles in the hour. The force of the gale was 
iry prolong^. At Scilly the velocity was above 30 miles an 
jur for 61 hours, and it was above 60 miles an hour for 19 
^urs, whilst at Falmouth it was above 30 miles an hour for 52 
3urs. The erratic course of the storm and its slow rate of 
ttvcl whilst over the British Islands were attributed to the 
resence of a barrier of high barometer readings over Northern 
lurope, and also to the attraction in a westerly direction, owing 
> the great condensation and heavy rain in the rear of the 
;orm. The rainfall in Ireland, Wales, and the south-west of 
England was exceptionally heavy. In the neighbourhood of 
iberyjstwith the fall on the 15th was 3*83 inches, and at .several 
nations the amount exceeded 2 inches. Serious floods occurred 
s tuanj parts of the country. A most terrific sea was also ex- 
erienced on the western coasts and in the English Channel, 
^ the number of vessels to which casualties occuned on the 
mtish coasts during the gale tell their own tale of its violence, 
.he to^ ni^ber of casualties to sailing- vessel* and steam-ships 
j^s *58, and among these were five sailing- and one steam -ship 
^naoned, five sailing- and one steam-ship foundered, andforty- 
wo sailing- and. two steam-ships stranded. During the gale the 
Ce-b^te of the Royal National Life-boat Institution were 
kuDched fo^een times, and wre instrumental in saving thirty- 

by Mr. T. of Benn, 
a^scussion of the observations made 
me Canisie Cemetery. The mean temperature for the twentv- 
«« ^ars (1863-85) WM 47 -S : the a&e”hSh«t wTs «• 
July aa, 1873, and the lowMt -$‘-5 on January 16, 1S81. 
“6 Bteut annual rainfall was 39-80 inches ; the greatest monthly 
1 was 7^ inches in July 1884, and the least 0-30 inches in 
httW toBis The avera^ number of rainy days was 174,—. 
syittlts of hourly readiiHfs derived from a Redier barogtmi^ at 
udeitcm, Norfolk, during the four years ending F^ruair 
E. T. Dowson, F.R.Met.Soc,— Results of obue^ 
at Delimasau, Bua, Fiji, during the five yehrs 


ending December 31, 188$, with a summary of results for ten 
years previous, by Mr. R. L, Holmes, F.R.Met.Soc. 

Anthropological Institute, November 9, — Mr. Francis 
Gallon, F.R.S., President, in the chair. — The election of the 
following new Members was announced : — G. W. Hambleton, 

D. F. H. Hervey, W. R. Reid, M.D., R. J. Ryle, M.A., 
M.B,, and W. F. Stanley, F.G.S. — Prof. Flower exhibited 
some of Dr. Otto Finsch's casts of natives of the Pacific Islands, 
and made some general remarks on the collection. — A paper by 
Dr. E. T. Ilamy, entitled “ An Interpretation of one of the Copan 
Monuments,” was read. In this paper the author traced a re- 
semblance between the symbol found upon a large and regular 
convex stone at Copan and the Chinese “ Tai-Ki,” and argued 
that the presence of such a .symbol in the ruins of Copan, where 
there exist so many manifestations of a strange and curious art 
so closely allied to the Eastern arts of the Ola World, furnishes 
a fresh proof in support of the theory of an Asiatic influence over 
American civilisation. — An exhaustive paper by Mr. H. Ling 
Roth, on the aborigines of Hispaniola, was read. 

Sydney 

Linnean Society of New South Wales, September 29. — 
Prof. W. J. Stephens, M.A., F.G.S., President, in the chair.— 
The following papers were read : — A revision of the Staphyli- 
nidiE of Australia, part ii., by A. Sidney Olliff, F.E.S., 
Assistant Zoologist, Australian Museum. This part, containing 
the members ot the sub-family, 'J'nchyporincv^ is another con- 
tribution to a general revision of the family. No marked 
Australian forms have been found, and the new forms are of the 
ordinary type. The genera Tachyp^rm^ Tachinus, and Boli^ 
toifius^ are added to the Australian fauna. With this instalment 
is issued the plate (vii. ), which would have accompanied the 
first part, but for an unfortunate accident to the artist. — Notes 
on the bacteriological examination of water from the Sydney 
supply. No. I., by Dr, Oscar Katz. — On a remarkable Bac- 
terium (Streptococcus) from wheat-ensilage, by Dr. Oscar Katz. 
This paper contains a brief description of a Micrococcus 
(Streptococcus), obtained from a .sample of mouldy wheat- 
ensilage which, some time ago, it will be remembered, came 
under public noti:e in connection with an epidemic which 
attacked some horses at Coonong, N.S. W. This micro- 
organism shows characteristic features in its pure cultivations on 
or in different nutrient soils. Inoculations of this, and other 
microbes found in the samples are intended to be made shortly 
upon living animals. — Notes on Lindsea trichomanoides and 
Eriostevion Crenuei^ by the Kev. W. W, Woo 11s, M. A., Ph.D. 
Dr. Woolls makes some remarks on the first of these, a fern 
common in New Zealand, but not recognised until of late in 
New South Wales. He also exhibited a specimen of Crowea 
exalata {E, Crowei, v. M.) from the Currajong, and showing 
marked differences from the C. saligna of the flora. Mr. 
Bcttche, however, of the Botanic Gardens, had collected a 
specimen which was distinctly intermediate, and which probably 
may unite the two species, E, salignus and E. exalatus again, 
according to the Baron’s first determination. — Note on a Laby- 
rinthodont fossil from Cockatoo Island, by Prof. Stephens, M.A. 
The Pre ident read a notice of a fossil Labyrinthodont, probably 
Mastodonsaurus sp , recently found at Cockatoo Island, and 
pointed out the conclusions to which this fossil, the Ceraiodus 
of Queensland, and the HaUeria of New Zealand, lead in 
regard to the ancient geographical conditions of the southern 
hemisphere. — Notes on Australian earthworms, part ii., by J. J. 
Fletcher, M, A. In this paper descriptions are mven of nine new 
species of earthworms, of which five are indigenous to New 
South Wales, one is supposed to have been introduced from the 
Mauritius, two are from Queensland, and one is from Damley 
Island, Torres Straits. They include a new species of Perrier’s 
genus Vigastery a new species of Cryptodrilusy and seven 
species of Perickaia. The last-named are separable into two 
well-marked groups : the one characterised by the possession of 
complete circles of setae, and by the presence of two caecal 
appendages of the large intestine in segment xxvi, ; the other 
characterised by having incomplete circles of setse, and no intes^ 
tinal caeca. To the group belong the species from North 
Queensland and Darnley Island ; and the introduced species. 
Remarks are also made upon a few worms from Percy Island,, 
which were collected during the Chevert Eiqieditiont and which 
are now in the Bfiacleay Museum, but are iminanare or not 
sufficiently numerous to adtnit of satisfiictoty description.— Notes 
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on some New Sooth Wales fishes, I>r, Ramsay, F,R.S.E*, 
and J, Dooglas-Ogilby. The common Jew Fish of Fort Jackson i 
is here desmbed under the name of Sciana ntfltcia^ the authors 
pointing out the marked difierences between hand S, aniarctkoy 
Castelnau, and 5 . aquila^ Lacep., the species to which it has 
been hitherto referred. Evidence is also given that Calliony- 
mus reevesH^ Rich., is not, as has been stated, the female of C. 
curvicomis^ C. and V, 

Paris 

Ai^demy of Sciences, Kovember 15, — M. Jurien de la 
Graviere, President, in the chair. — Letters having lieen read 
from M. de Frcycinet announcing the death of hi. Paul Bert, 
Re$ident*General in Annam and Tonquin, and Member of the 
Academy, the President and M. Vulptan followed with some 
remarks on the gr^t services rendered to science by this distin- 
guished physiologist. Reference was made more especially to 
his researches on the action of light on living organisms ; on the 
physiology of respiration ; and on the influence exercised on man, 
animals, plants, and ferments, by increased or diminished 
pressure of atmospheric air, of carbonic acid, and of oxygen. — 
Observations of the small planets made with the large meridian 
instrument of the Paris Observatory during the second quarter 
of the year 1886, communicated by hf. Mouchez. Numerous 
observations made by M. P. Puiseux on Pallas, Juno, Olympia, 
Electra, Urania, Europa, and several other minor planets, are 
here brought into relation with the ephemerides either of the 
Nautical Almanac, the Bulletin Astronamiqne, or the Berlin 
Jahrhuch. — Researches on the phosphates, by M. Berthelot. 
Fresh researches are here reported on the double decompositions 
which reveal in the insoluble tribasic phosphates the existence of 
two distinct states : one colloidal, amorphous, unstable, answer- 
ing to the manifold constitution of the soluble phosphates ; the 
other crystallised and stable, in which the three oasic equivalents 
seem on the contrary to play the same part. The phosphates of 
soda, magnesia, baryta, lime, manganese, and the tribasic phos- 
phates of strontian are specially considered. — Observations of 
Winncckc’s comet, by M. L. Cruls. As observed during last 
September at the Obser\'atory of Rio de Janeiro, this comet 
presented the appearance of a nebulosity about 2' in diameter, 
without clearly-defined nucleus, of somewhat circular form and 
slight luminous intensity. — Note on Abel’s theorem, by M. G. 
Humbert. — On the flow of a gas penetrating into a receptacle of 
limited capacity, by M. Hugoniot. The question here dealt 
with is to determine the time required to fill a receptacle 
containing air at an initial pressure /o, and placed in communi- 
cation with a reservoir maintained by compressing-engines at a 
constant pressure px > A- The reading of the paper was fol- 
lowed by some remarks oy M, Haton de la Goupilliere on this 
fresh confirmation of his ovm theories on the flow of gases. — 
On the variation of the magnetic field produced by an electro- 
magnet, by M. Leduc. Reference is made to M, Marcel 
Deprez’s communication of October 26, which partly confirmed 
the conclusions already arrived at by the author, and announced 
to the Society de Physique on February 19, 18^. But the re- 
sslU obtained present considerable numerical diflerences, which 
may be due to the different conditions under which the experi- 
ments were made, — On the specific inductive power and con- 
ductivity of dielectrics : relation between conductivity and al>- 
sorbing power, by M. 7 . Curie. — On the velocity of dissociation, 
by M. H. Lescceur. It is shown that the results drawn from 
the velocity of dissociation may supply valuable data regarding 
the presence of the hydrates and analogous compounds ; but 
they can give no absolute or relative indications respecting the 
tensions of dissociation. — On some laws of chemical combina- 
tion, MM. de Landero and Raoul Prieto. In these studies, 
of which a few preliminary essays are here communicated, 
comical combinatjon is regarded as resulting from the shock of 
a collision between the particles of the dements forming any 
given compound. The velocity of the particles in motion being 
conridered as a characteristic constant ol each body, the loss of 
energy or of vital force due to the shock between non-elastic 
particles is reguided as the equivalent of the quantity of heat 
liberated W the fusion.— -On some histolc^cal peculiarities of 
the acephaloas mollusks, by M. Louis Rome. — Un the typical 
nervo^ system of the ctenobranch molluskt^ by M. E. L. 
Bouvier, — Ou platyrbinism in a group of African apes, by M. 

A* T. de Rochebntne. It is shown that the fandfy ol the ColobI 
lotm a marked exception to the gener^ nde that the apes of the 
dd World are all catatidiions; As already anttdfhUed by Dahl* 


bom and Grayi they prove to be distinctly p^nhmoui, like 
the American Simiae.— Experimental researtmes on the S 
thesis of the Hchens in a medium destitute of genns« by 
Gaston Bonnier. The researches carried out the aut 
since 1882 have resulted in the complete reproduedon s 
thesis of a certain number of species of lichens under cohmH 
fully confirming the views generally held regarding the comt 
nature of these vegetable organisms. The results clearly sfa 
that a lichen is formed by the association of an Alga anc 
fungus. — ITie avifauna of the Mentone caves, by M. fen 
Riviere. Of the forty-two species found in these caves, all « 
survive except Pyrrkocarax primigenius, but their present dis 
bution mostly differs from that of Quaternary ^ times, mi 
having disappeared from the Mentone district, owing to climi 
changes, the destruction of forests, and the chase.— On 1 
Jurassic Echinidze of Lorraine, by M. G. Cotteau. The 
searches made by the author in this branch of palaeontology sh 
that in Lorraine the Echinidae followed the same lineofdeveh 
ment as in other Jurassic regions. — A physiological study of ) 
respiratory function in singers, by M. Anatole Piltan. Obs 
va^^ions made in various institutes show that the quality of 1 
voice is inherent to the expiratory tyjie adopted by the subje 
whether unconsciously or acquired by special training. 
Bacteriological studies on the Arthropods, by M. Balbiani. 
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/MPt/sm/AL EDUCATION IN AMERICA 
fnigfmMal anti High Art Education in the United States^ 
P»tt I. Drawing in Public Schools,” By J. Edwards 
QfUrke, A.M. (Washington : Government Printing 
Office, 1885.) 


HA^GES required in school training, in the substance 
as well as in the method of it, are now felt to be a 
[lirital question to the political economist and the law- 
Ttnaker, as well as to the moralist. While the old appren- 
ticeship system was in its vigour, the youth was taught at 
[school the three R's and whatever other branches of a 
liberal education his parents could alTord, and for seven 
years after that technical instruction was given to him in 
all the branches of the trade he had chosen by his master, 
the best teacher that could be found in those days. But 
under the influence of machinery that system has com- 
pletely collapsed, and the feeling is rising everywhere that I 
I something must be done at school to replace instruction 
given of old by the master. Theorists insist that nothing 
short of a technical school, where each trade is taught 
from beginning to end, will sufficiently replace the care 
and the interest of the latter, and they hold up the Russian 
Strogonoff school as an example of their being taught in 
this complete way and triumphantly compare its work 
with that of the best manufacturing countries. They 
urge that in a system of public education like that of the 
United States it is a serious fault that, while a classical or 
professional education is provided free for the youth who 
esires it, technical instruction is denied to a far larger 
pKniy of mechanics who have as perfect a claim to the 
leducation they require. In Stockholm the experiment of 
levery elementary school having a carpenteris and joiner's 
|shop attached is being tried, but the impracticability of 
carrying on in every town schools where instruction in 
each art can be efficiently given to the labouring classes 

I has left the teaching of theorists little else but theory, and 
a technical school giving instruction in the one or two 
principal trades of a district is all that can be looked 
for. 


One item of education, however, has made its way in 
dost European countries, as being a help to all technical 
vork, encouraging observation and correctness, and 
enabling such observation to be registered and expressed. 
|It is here asserted to be a qualification for nine-tenths of 
\ occupations into which all labour is divided, and is 
iwelcomed by the most advanced suppoiters of technical 
pchools as the first step, Reading, writing, arithmetic, 
id drawing are now to be the four fundamental studies, 
knowledge of it is essential in many of the studies in 
te schools of science, and especially useful to all engaged 
pn the profession of teaching. More doubtful assertions 
‘ other technical teaching it does not neces- 
lly mterfew with or hinder other work, and that it 
ositively assists in learning to write ; this latter having 
*0 authority of the London School Board, as well as that 
Atn«ic^ writer quoted in this volume. The rise 
vime also in the labour^maurket of each mechanic who 
W jpower to draw or even understand a draw ng a 
Atrangement is often Insisted upon ; bat When 
Rxxv*««.Ko« 89a 


such an accomplishment has become common to all, and 
therefore gives its possessor no superiority, this is rather 
doubtful, though the raising of a whole class to the capa- 
cities of artists and engineers will very likely add to 
republican equality. 

While England has for years encouraged the teaching 
of drawing, and, the year before last, made it a part of the 
education of all boys in elementary schools, in the United 
States a sense of its importance has been only slowly 
making its way. Recently, however, the Senate requested 
all information on the subject of industrial and high art 
education in the United States to be laid before it by the 
Education Bureau. This work was committed to Mr. J. 
Edwards Clarke, already the author of a Circular on the 
subject published in 1874, which excited so much interest 
and drew so much further information that it is repro- 
duced at p. 487 of this volume, having now, the author 
claims, some little historical interest, the meagre list 
which it contains of art institutions in the country at that 
date contrasting with the changes already brought about. 

I The Bureau had already decided to prepare a much more 
comprehensive work, which should combine a history of 
the earliest efforts of writers of all views in all parts of 
the U niled States and in England ; an account of their 
failures and successes, and especially of the Massa- 
chusetts success ; with information as to planning 
schools of high art and public art-museums ; lists of 
art-publications and materials ; extracts from foreign 
official reports as well as from other foreign material. 
This, even before the Senate’s Commission enlarged its 
scope, was sufficient to make a tolerably voluminous work. 
But a source of disorder and much repetition has been a 
series of delays in its publication. It was complete for 
publication in 1877, and while in one article of that d ite 
criticising the few artistic buildings which New York 
could show in 1875, it rejoices in a later one at the im- 
provement there in 1883, and the artistic taste displayed 
by its architects; it was ready again in 1880; corrected 
again for 1882, and statistical tables down to 1881-82 
printed, which again it is promised shall be supplemented 
by tables reaching down to June 30, 1885, at the end of 
the fourth volume to which this work is to reach. It was 
printed in 1885, and inserts publications of that year, yet 
quotes from an “ unpublished ” report of the National 
Educational Association held in 1884 ; and it is still only 
promised to the public at this year’s end. Since this one 
volume extends to 1 100 pages of, for the most part, wall- 
printed matter, the whole work may be looked upon as 
an encyclopaedia of information bearing upon the drawing 
question, of value chiefly to two classes of men, viz. 
school teachers, who will find nothing wanting, and earnest 
advancers of art education. For uedess the general public 
in America be far different from our own they will not be 
led into the study of the subject by such a publication as 
this, and in its present form it must quite fail of the 
general effect upon them aspired to on p. xxx. The 
fourteen papers by the compiler with which the work 
opens would be appropriate for rousing attention if dis- 
persed over the country in the most handy form ; in their 
present position their inflated and impetuous style is 
inconsistent with the idea of exactness to be expected in 
this class of publication. 

I As late as 1876 the introduction of drawing into the 

F 
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public schools was looked upon as a novel project in the 
United States ; for while Mr. Clarke considers that Eng- 
land has spent " an enormous aggregate of money in the 
work'* the Americans, so profuse in other educational 
expenditure, have been strangely apathetic in the matter. 
One explanation given is that during the Middle Ages 
the Church and the aristocracy were the great patrons of 
high art, and this bred an instinctive dislike to its pursuit 
in the minds of New England emigrants. But besides 
the delineation of Nature and of all her forms of beauty, 
the minister of cultivated wealth and luxury, there is 
another branch of drawing of the highest importance to 
nearly every mechanic in these days, viz. geometrical 
drawing, the foundation of all industrial art, leading up 
to the elaborate perspective of a complicated machine. 
Both branches are of course required in many manu- 
factures. Which shall be pursued with most energy in 
any town must depend upon its staple trades ; in some 
few businesses, as in watches and woven fabrics, the 
mechanical and the ornamental hav^e about equal claims. 
The same idea, that drawing meant ornamental art alone, 
and that its chief results would be the sort of things that 
accomplished young ladies bring home after a few terms 
of learning drawing, established itself in the minds of the 
ratepayers. To meet this the general tone of quotations 
through this report is that industrial drawing is of the 
most practical nature, and has nothing to do with pictures 
of old ruins, landscapes, &c.** Yet elsewhere Mr. Clarke 
is most contemptuous towards any who wish to confine 
the drawing taught in any school to ** that part of it 
directly related to industrial interests ; and the teaching 
of the self-willed Haydon, of whom he gives a long ac- 
count as the victim of cruel and ignorant persecution of 
aristocratic connoisseurs ” but as an apostle of art to the 
common people, is just as confidently quoted with no 
qualification. Haydon*s teaching is that the study of the 
nude human figure is the best qualification of an artist 
for any manufacturing business, and every one holding a 
different opinion is dismissed by Mr. Clarke with con- 
tempt This necessity for high art teaching is a hard 
doctrine, and certainly discouraging to those who hope 
to qualify a majority of the working classes for artistic 
producers or intelligent machinists. Perhaps it only 
resolves itself into the explanation given on p. 482 by 
Mr, Sparkes, and supported also by the quotation from 
Mr. William Morris, that the greater includes the less, 
and that if an artist is well able to delineate the “ subtle 
lines "of the human figure in a complex attitude, he is 
not likely to fail in working up a lily or a rose ; and this 
is only in accordance with Mr. Stetson’s teaching quoted 
on p. 649. Still a superiority of French over German art 
designs is attributed to the former making the human 
figure their first study and then proceeding to flowers and 
ornament, while the latter take what seems to us the 
more natural course of the reverse order. 

In 1 870 the State of Massachusetts after inviting various 
experts to express their opinions (here reported) decided 
that drawing should be taught in all its schools. The 
larger part of this bulky volume is directly or indirectly 
the history of the call of Mr. Walter Smith, head master 
of the School of Art at Leeds, who was recommended by 
Sir Henry Cole to be Intrusted with the management of 
the whole matter. There are lao closely-printed pages 


devoted to his work in Massachusetts as Art Dlrecto: 
from 1871. Every part of the subject was under hi 
guidance, and to impress upon the reader the amount o 
work entailed upon him an additional chapter is addec 
to describe the unsatisfactory state of things in Bostoi 
before his arrival. The whole of his first report for iSy* 
is given, and long extracts from each yearly report 01 
normal schools and every other department afterwards 
Plans of instruction for evening classes which he super 
intended, as well as of teaching in school hours, an 
quoted in full. To advance his subject he took to thi 
principal towns in the State a travelling museum o 
models and examples for study, many supplied fron 
South Kensington. In one appendix are given copiou! 
extracts from an address delivered by him to the Penn 
sylvania Legislature in 1877 on behalf of the Museun 
and School of Industrial Art of that State ; in anothe: 
practical papers on drawing, chiefly by him, of value o 
course to managers who have just succeeded in intro 
ducing the teaching of drawing ; three lectures deliverec 
respectively to the teachers of the three grades o 
elementary, grammar, and high schools ; followed 
extracts from similar addresses delivered, after his con 
nection with Massachusetts had ceased, at Montreal anc 
Quebec. 

The chief difficulty of course in setting such a wori 
going was the scarcity of teachers, and this remained i 
difficulty up to the last. A paper accordingly by Genera 
Francis A. Walker, describing drawing as the foundalior 
of all technical education, urgei:. that the normal schoo 
should in truth precede, not follow, the elementary school 
Another difficulty which an Association of Teachers found 
and which showed the state of things at that time, wa: 
that there was so great a scarcity of art-books in th< 
country that the Association set itself to encourage th< 
reprinting, translation, and publication of such books. 

On the whole, the energy inspired and the method intro 
duced were so sxiccessful in Massachusetts that we an 
told that its history will form a lasting monument alik< 
to the genius of Walter Smith and to the far-reachinj 
foresight of the school authorities and State Legislature ii 
1872-73. 

Appendix D is an account of the differences which rosi 
between the Committee of Education in Massachusett 
and Prof. W. Smith. The latter has now returned t 
England and taken the head mastership of the Art I)« 
partment of the Technical College at Bradford, Grea 
regrets are expressed at the, to them, untimely event c 
his resignation, and it is lamented that he should rctur 
from leading the industrial education of a continent to a 
English provincial college! The work now {1883) i 
reported as in too few hands, though still progressin 
from the impetus it had received. 

No other States have gone into art education with ih 
energy which Massachusetts displayed in 1 872. Two othei 
only, New York and Maine, have required that it sha 
be taught in all schools. In the latter it is urged as th 
more important, because every natural feature of th 
country points it out as the seat of manufactures and nc 
of agriculture. But neither Maine nor New York hs 
provided a normal school for the training of teacher 
in various other States, however, individual cities hai 
^dopted drawing and made it a regolaT part of the wurs 
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4 n th<5 State of New York, can boast a priority 
M Uiis good "^ork evOn over Boston. 

Though speaking everywhere most bitterly of England, 
-^an Americanism so out of date now that happily it is 
more comical than irritating, especially when he goes 
so Hsr as to call the great works on political economy 
which have made their way over the whole civilised world 
^ emissaries of English policy which she has succeeded 
in introducing," — the writer everywhere holds up England 
as an example in art education. The whole of the work 
is credited to Sir Henry Cole and South Kensington, al- 
though there were twenty Government- supported Schools 
of Design in England in 1847. Still the writer cannot 
msist the sneer that there would have been no art-teaching 
in England if a Royal Prince had not urged it ! But 
many times over he relates how visitors were struck with 
the clumsy inartistic style of all English art-work at the 
Exhibition of 1851 compared with that of many foreign 
nations, and the good result of an energetic and most 
successful effort by the nation to remedy it is constantly 
urged as appearing at the Philadelphia Exposition of 
1876. There the Americans found themselves as far 
behind England as England had been behind other 
European countries in 1851, through the inartistic ignor- 
ance of their manufacturing classes. Many practical 
lessons and suggestions were there supplied to them, and 
much of this volume is a record of their induence. 
Appendix E gives a lengthy paper by Mr. Stetson review- 
ing the work exhibited there by all the various foreign 
nations and by each of the American towns, and it 
records the influence of this Exhibition upon industrial 
art. We should like to have heard something, however, 
of the result of the New Orleans Exhibition, no report of 
which has reached us, although so much was promised. 

While anxious by making drawing general to ^‘utilise 
all the pleasure which a slate and pencil give a child,’' ' 
Mr. Clarke's unqualified love of liberty makes him object 
to infringing on even a child's freedom, and actually trusts I 
to the extra interest that many gutter children would take ^ 
in gaining technical skill to render compulsion unneces- 
sary. He urges with good reason that nowhere would 
artistic skill be so well rewarded as in the United States 
during its present rapid rise in wealth as well as in popu- 
lation, and that skilled art labour is far more valuable 
than the labour bestowed upon plainer, rougher work. 
He does not however, in his promises held forth to ali 
alike who learn to draw, appear to realise the division of 
labour between the designer and the numerous mechanics 
who carry out the artist's ideas on the machine, but seems 
to look upon all artistic work as carried out single-handed 
from the design to the article ready for sale. No doubt 
It IS here, as General Walker (already quoted) remarks 
that there are boys that have genius in their eyes and 
fingers instead of a memory and quickness at book- 
training, who would profit by artistic training. Many 
«uch specially gifted artists have already made their mark 
in America both in architecture and in engraving ; the 
Standard of magazine illustrations having been raised 
m England by competition with American produc- 
tions. A larger class whose labour art-education makes 
vaJoable are women who are anxious to secure to them- 
wm ^ independence. They are the principal teachers 
m all its branches, and find an excellent outlet 


for talent. Many artistic trades are also now carried on 
successfully by them ; an account is especially given in 
Appendix E of the wood-carving taught at a women’s 
school in Cincinnati introduced there by an English 
workman of the name of Fry. Ladies there, .among 
others, make it a pursuit with great success. 

Besides other papers incidentally referred to in our 
above remarks, various writings of considerable length 
and of dates from 1845 *884 are given in Appendixes 

A, C, and E, all urging the importance of art education, 
and instructing those engaged in teaching it. 

Appendix F consists of 70 closely-printed pages giving 
an account of South Kensington, its officials, history, Art 
Training School, Museum, Art Library, art examples, 
books, and casts ; with the reports for 1882 and 1884, and 
copious extracts from the Art Directory to show in detail 
the conditions and regulations under which ‘^aid” is 
granted in England. Some of the quotations in this 
appendix are taken from the Directory of 1885. Mr. 
Clarke assures his countrymen that in its appointments, 
and influence on art industrial education, South Kensington 
Museum stands without a rival. It is a wonderful centre 
of educational energy.” “ Other countries, even France, 
are giving it their official indorsement by modifying their 
art industrial instruction as rapidly as may be, and bring* 
ing it more into harmony with that of the English.” 

The final Appendix, H, claims to be a fitting end to 
this volume, and a foreshadowing of the contents of the 
future volumes. It is Lord Rea/s address to the Inter- 
national Educational Conference at the Health Exhibition 
in 1884. 

The printing of this volume is far from so correct as 
might be expected in a Government publication on 
Education. W. ODELL 

0 (/^ BOOK SHELF 

American Journal of Mathematics. Vol. IX. No. i. 

(Baltimore, October 1886.) 

W E are glad to note that the successive parts now appear 
with praiseworthy regularity, and the arrival of our number 
can be predicted to a very close order of approximation. 

I The volume opens with a continuation of Prof. Sylvester’s 
lectures at Oxford on The Theory of Reciprocants.” 

I The story is resumed with the eleventh and proceeds to 
I the close of the sixteenth lecture. For the cumbrous 
terminology projective reciprocants ” or “ differential in- 
variants ” the lecturer now suggests " principiants.” From 
Lecture xiv, the abstract is devoted to the theory of pure 
and projective reciprocants, or rather principiants, and 
here we are introduced to the existence and properties of 
the protomorphs of invariants and reciprocants with 
which Mr. L. J. Rogers, one of the lecturer’s audience, 
has made us elsewhere familiar. For an account 
of Dr. Story's new method in analytic gfeometry, we refer 
our readers to the author's own description. Dr. F. N 
Cole gives a full review in Klein’s Ikosaeder of what that 
eminent mathematician has done in his ** V orlesungen fiber 
das Ikosaeder und die Aufldsung der Gleichungen vom 
funften Grade (1884), and in his ‘‘ VergleichendeBetracht- 
ungen fiber neuere geometrische Forschungen” (1872). 
In Prof, Greenhill's paper on wave-motion in hydro- 
dynamics the writer states that** one of the most im- 
portant applications of the theory of hydrodynamics is to 
the question of the motion of waves under gravity and 
other causes,'' ^d his object is **to collect together the 
chief results hitherto obtained, and to give also a general 
connected account of the mathematical theory, at the 
same time attempting to develop it in some directions.’' 
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LETTERS TO THE EDITOR 

[7%€ RlUtor does not hold himstlf responsihie for opinions ox- 
pressod hp his correspondents. Neither can he undertake to 
return^ or to correspond with the writers of r^ected manu- 
scripts. No notice is taken of anonymous communications, 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts,'} 

Longitudes in Brazil 

Le num^ro du i8 novembre de Nature publie un article du 
professear V'oung sur lea progr^ de I’astronomie depuis dix ans, 
dans lequel il est dit quc les observations de longitude tcle- 

f raphiques des officicrs americains out corrige une erreur de 
*$4s* sur Lisbonne, et une bien plus etonnante encore de 3Ss. 
sur Rio. 

II y a U une OTOSse eireur inexplicable de la part du professeur 
Young, contre Uujuelle je dots protester comme auteur des cartes 
hydrographiques du Bresil encore employes aujourd*hui, et 
auteur de toutes les determinations geographiques relatives et 
al>soIues faites douze ou quinze ans avant la mission am< 5 ricaine 
de MM. Green et Davis pour les longitudes telegraphiques entre 
le Br^il et 1’ Europe. 

Sur les mille lieues de cote du Bresil la mission americaine a 
determine six longitudes entre le Para et Buenos Ayres. Voici 
la comparaison des r^uUats obtenus par MM. Davis et Green, 
h Paide du tel^raphe, et par moi, k I’aide de chronom^tres et 
d’observatioDS astronomique<; directes. I,es observations am^ri* 
caincs sont publiees dans le numero 59 (1880, je crois) Hydro- 
graphic Notice,** et les miennes dans les “ Annales hydro- 
graphiques, 1866.*’ 

Para Pcniambouco Bahia 
h. m. s. [h. m. s. h. m. s. 

Long, t^legraphique. 3 23 20*94 2 2'< 48*6 2 43 29 *6 

Long. Mouchez ... 3 23 18*67 2 28 47*5 2 43 26 9 

Erreur -2*27s. -iis. -2*7s. 

Rio Montevideo Buenos A>tcs 

h. m. $. h. m. a. h. m. s. 

Long, tel^aphitjue. 3 2 2*3 3 54 9*9 4 2 49*9 

Long. Mouchez ... 3 2 0*1 3 54 9* 4 4 2 4 9*9 

Erreur -2*2s. *-o*5s. oos. 

II r^ultc de ce tableau q^ue la plus grande erreur que j’ai 
commise est -2*75. sur Bahia. A Rio r erreur est de -2’2s., 
et non de 35s. comme le pretend M. Young, Dans le Rio de 
la Plata Terreur a et^ trouvee nulle. 

Je ne crois pas qu’aucune ^tendue de cote de mille lieues eut 
jamais pr^nt^ moms d’erreur absolue ou relative que la cote 
du Bresil apres la publication de mes carles el de mes observ'a- 
lions. 

Quant a I’errcur sur Lisbonne je Pavais signalee depuis plus 
de trentc ans, elle ^ait connue. 

Je vous serais tres oblig <5 de vouloir bien publicr au moins le 
tableau comparatif des longitudes que j’ai Phonneur de vous 
envoyer aujourd’hui, pour protester contre Perreur qui m*esl 
indirectement imputee. 

Veuillez agreer Passurance de ma parfaite consideration. 

E. Mouchez 

'Cooke’s ** Chemical Physics** ^ 

1 AM told that I have been the object of severe strictures in 
your journal for republishing my old “ Chemical Physics ’* as if it 
were a new book. It is a sufficient answer to say that the book 
was stereotyped when first issuecl in i860, and that there has 
never been any pretence on my part that it has been revised 
since. I find, on inquiry, that the American publishers have 
made, .since the first edition, three reprints from the plates, and 
have called these reprints second, third, and fourth editions, 
changing, with each issue, the date on the titlc'p^e ; a usage 
which r regard myself as reprehensible, but wnich must be 
sanctioned by the trade since it is so universally followed. AU 
this time, however, the date accompanying my signature after 
the preface, and the date of the copyright, have remained 
unaUered. I had supposed the book entirely out of print ; and 
the last reprint of a very few copies to meet a small demand 
still existing, chiefly in England, was made entirely without my 
knowledge or consent. On its very face the whole aspect of the 


book is antiquated y but in it there was brought togetliier certai 
positive knowledge in connection with the weighing and measu 
mg of aeriform matter, derived chiefly from the classa^l research) 
of RegnaulL whidi is still of great importance and not readi 
found elsewhere ; and this is, unquestionably, the reason of ti 
continued demand for a compilation made more than twent; 
five years ago. I have, until within a few years, had the expe* 
tation of revising the book and presenting the old facts in tnc 
new dress, but the failure of my sight has obliged me to give t 
the plan, and younger men must do the work. 

JosiAH Parsons Cooke 
Cambridge, U.S.A., November 16 


Note on Mr. Budden*8 Proof that only One Parallel ca 
be drawn from a Given Point to a Given Straight Lin 

Mr. Budden’s paper in the last number of Nature (p. 9; 
is full of inaccuracies of a more or less serious character. Witl 
out pointing out these, I wish to show that the essential idc 
which underlies his reasoning is altogether wrong, as it is base 
on the “ infinite,*’ which be introduces in the most innocei 
manner by letting his figure grow without limit, and about whic 
he then calmly reasons as if he still dealt with a finite figun 
If we let a quantity ** increase without limit,*’ we get a quanth 
which has increased beyond our comprehension, and no one i 
his senses will wittingly and seriously draw conclusions froj 
what he docs not comprehend. Here we might stop, were 
not that the constant use in modem mathematics of the infinii 
(both the small and the great) has made us so familiar with 
that an attempt to base an elementary proof on it might seei 
to many a very natural thing. 

In algebra, the infinite number is shown to have one proper! 
which we can comprehend, viz. that its reciprocal is zero ; an 
with this property alone we w'ork safely. 

In modern geometry, on the other hand, the infinite is use 
as a kind of shorthand, which enables us to make long stab 
ments short, and, at the same time, general. Taking the axioi 
about parallels for granted, it is shown that all points at an h 
finite distance in a Tine may be taken to be one point as far * 
constructions at a finite distance arc concerned. For all lim 
joining a fixed point, r, to any point at infinity in a Une may I 
taken as parallel to this line, and therefore as coincident, 1 
express thi.s more shortly, it is said that the whole indefinite an 
infinite part of a line which is out of the reach of our compr 
hension plays for us only the part of a single point, and accon 
ingly it is called a ** point,” viz. the feint at infinity of the Um 
Similarly it is shown that all points in a plane which are at fl 
infinite distance may be considered as lying in one line, whic 
is then spoken of as the line at infinity in the plane, and whic 
is freely and safely used in deducing theorems and solvit 
problems. 

If, then, a Une in a plane be moved to infinity, making alwa; 
a given angle with a fixed Une, it will ultimately bccoii 
coincident with— which here means indistinguishable from ♦! 
line at infinity. The latter then makes with the fixed line 
given angle. But this angle may be anything. Hence the “lit 
at infinity ” makes any angle we like with any given finite line 
in other w</rd.s, it makes no definite angle at all with it. 

It foljbws, if we take a properly of a figure which depen< 
upon the magnitude of an angle, that this property will not nece 
«arily any longer hold if one of the limits of the angle be move 
to an infinite distance ; for then this angle has not any longer 
definite magnitude. To base any reasoning on that proj^en 
after the figure has been indefinitely incteased must theiifo 
necessarily be fallacious. But this is exactly what Mr. Buddc 
does. His proof is based on the implied assumption that if 
figure in a plane be increased indefinitely, we can still reasc 
upon it as if ii were finite. He may take this as an axiom, b 
then he has replaced Euclid’s axiom by another, and has n< 
pvved it ; and the question would arise, Which form of the axio 
is preferable ? I prefer Euclid’s, O. Henrici 


Lunar Glaciation 

1 TRUST you will allow me a small space to explain rcgardii 
this theoiy of lunar glaciation, referred to by Mr. Darwin 
Nature (vol. xxxlv. p. 264). 

First, 1 must thank nim for the remarks made, and say thAt 
certainly was not aware that Capt. Ericsson bad been at wo 
In the same direction some ten years or more befo: e me. 
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I I Uid the theonr before the late Prebendary Webb a few years 
^ M9, and some selections from It were publiAM in the JournAl 
oftltc Liverpool Astronomical Society, and, being necessarily in- 
complete. the extracts were not very intelligible. I have never 
^Attmpted the settlement of the lunar surface temperature, which 
; ii quite beyond me, leaving the same in the hands of Prof. 

' I^angley, and have confined myself to the solution of the peculiar 
r and unearthly surfacing we see. This I find best explained by 
J glaciation, under conditions of intense cold, say - 60* or 80 C., 
and absence of all gaseous atmosphere. 

I quite indorse Capt. Ericsson^s conclusions as to the extreme 
unlikelihood of such a small globe being finally surfaced by 
igneous agencies, after it had seas of water, atmosphere, and 
probably polar caps. 

Nelson, in his ‘‘Moon,” page 41, line 7* distinctly implies 
that this took place, i,€, “ that this high temperature could only 
arise after the practical disappearance of bodies of water from 
the lunar surface,” the rise in lunar temperature being due to 
solar heat. 

I cannot follow Neison in this, and, on the contrary, believe 
that the temperature has steadilj^, if slowly, declined, from a 
period when there was erosion, with air and water. Polar caps 
then formed, as on our earth and Mars, and extended as the 
temperature fell, until at last the entire globe was cased in ice, 
the last portions to glaciate being what we call the equatorial 
seas. 

Like Capt. Ericsson, I look on the craters and walled plains 
as having been lagoons of water, left here and ihere as glacia- 
tion extended, at places of greater depth, or more likely as 
submarine volcanic vent<, for we see their sites as craterlets and 
cones after final glaciation. 

The aqueous vapour given off from these lagoons would form 
a local dome- shaped atmosphere that would retard explosive 
ebullition, and on its reaching the outer limit of critical tem- 
perature, would condense and fall as snow ; what fell beyond 
the lagoon margin would pile to form the ring, and the lagoon 
surface or flow be gradually lowered by its removal. 

But I cannot follow Capt. Ericsson in supposing that the 
water had a centrifugal motion, and acted as a gigantic carving- 
tool, that sculptured the enormous terraces in Tycho, Theo- 
philus, See, On the contrary, 1 look on it as a quiet process, 
and that all the circular forjis, from small craterlets to even such 
forms as Mare Crisium or Imbrium, with its huge maritime 
ranges, are due to one cause. The series is complete. 

I quite agree with Mr. Darwin that a layer of water vapour 
would exist (and be visible) over the ice on the moon if only the 
temperature be high enough ; but, at very low temperatures, ice 
practically docs not vaporise even in vacuo (see Ganot’s 
“Physics”). Aqueous vapour not being seen, 1 conclude the 
temperature is below (say) - So** C. But the most potent argu- 
ment in favi^ar of my theory is that it reasonably and consistently 
explains all the peculiar features of lunar surfacing, i,e, : — 

The absence of distinct Polar caps ; 

The absence of water and aqueous vapour (now) ; 

The absence of distinct colour in details ; 

The brightness of all raised, rugged surfaces, mountains, 
cliffs, peaks ; 

The relarive darkness of levels whereon meteoric dust can lie ; 

The extraordinary circularity of forms, large and small, in- 
complete, or^overlapped ; 

The cones, whether central or isolated ; 

The clefts or rills, also strings of craterlets ; 

The maritime zones, ridges, and banks ; 

The haze or cloud, and nimbus or rayed brightness ; 

The daik points seen by Dr. Klein ; 

Lastly, if not least, the long bright rays. 

I do not think 1 overstate the case when I say that seleno- 
mphers will find these features consistently solved by the one 
nyTOthe-'is, and no enigmas left. 

I esnnot a^k for space to go into details here, but will forward 
a short synopsis of the leading features, in case they may be 
required, arranging them as nearly as may be as in the pre- 
ceding lit. S. E. Peal 

Sibsagar, Assam, October 13 

T&e Astronomical Theory of the Great Ice Age 

Thc lecture and the letter of Sir Robert Ball, however lucid, 
a|mear to curry this question further than where Dr. Croll 
; w It. Xt Is easy to understand that when the shape of the 


earth^s orbit was different, winter days might be colder and 
summer days hotter than now. What the theory at present 
wants is an exposition of the successive series of effects by whidi 
this state of climates would transform the Emerald Isle into a 
mere Greenland. It is scarcely an explanation to say that “ vast 
fluctuations like these must correspond to vast climatic changes 
of the kind postulated,” We desire to be shown that they will 
correspond, and that the correspondence will be of the kind 
required. Taking Sir Robert Ball's own illustration, I am quite 
ready to admit that his horse alternately starved and crammed 
will not run a dead heat with one uniformly fed ; but in default 
of experience I should not feel certain that his animal would die 
of accumulated fat. 

We know that there have been past periods of heat -supply 
more uniform than at pre ent, and periods of wider fluctuation. 
We see also in geological records ages of vast snow accumula- 
tion and ages of rich vegetation near the Pole. We need a 
demonstration that such wider fluctuations do tend to the one 
and not to the other ; towards snow-accumulation and not 
towards snow-dissipation. Attempts in this direction have been 
made, but much seems needed yet. E. HliX 

St. John’s College, Cambridge, November 23 


Meteor 

The large meteor described in Nature by Mr. P. L. Sclater, 
was observed here as follows : — 

Nov. 17, 7h. i8m. — Fireball many times brighter than Venus. 
Path from 32^” + 45 ^ to 158° 55°. Motion very slow, duration 

7 seconds. I'rain, but no enduring streak. The fireball, as it 
gradually descended to the northern horizon, varied greatly in 
brilliancy, and gave a series of flashes lighting up the sky with 
great effect. I have occasionally seen larger fireballs, but never 
observed one more satislactorily. 'Phis meteor was observed at 
llandswortb, Birmingham ; at Crawshaw Booth, I,ancashire ; 
and at many other parts of the country. Its unusual brightness 
seems to have attracted wide notice. 

Fireballs from Taurus are often seen at about this epoch } but 
that of November 17 appears to have belonged to a radiant- 
point in Aries. W. F. Denning 

Bristol 


Freshwater Diatoms in the Bagshot Beds 

Will you kindly favour me with space to ask any of your 
numerous readers, who may be specially interested, if they can 
furnish me with any references to published records of fresh- 
w^ater Diatoms being observed in the carbonaceous earthy sands 
of the Middle and Lower Bagshot Beds of the London Basin? 
In conjunction with one of my pupils, 1 have lately subjected 
many of these green and dark-grey sands and earths to micro- 
scopic examination ; and our labours have been rewardeil by the 
discovery of a rather extensive unicellular flora, particulars of 
which will be shortly laid before the Geological Society. Mean- 
while, I shall be happy to have the co-operation of other 
workers in the same field. A. Irving 

Wellington College, Berks, November 28 


r//£ MAT/iEMAT/CAL TEIPOS^ 

I. 

I T is with the greatest pleasure that I avail ray^lf this 
evening of the already well-established custom which 
permits one of our members, once in two years, to address 
to his colleagues a few general remarks connected with 
the science that forms our common bond of union. 
It is not often that a mathematician has an opportunity 
of laying before his fellow workers, by word of mouth, any 
views of his except such as relate to the actual mathe* 
matical investigations upon which he is engaged, which, 
from their very nature, can appeal directly only to the 
few who have laboured in the same field ; and 1 feel it to 
be a high privilege to be permitted, in this room, and sur- 
rounded by familiar faces, to give expression to my thoughts 
and hopes upon subjects that are of common interest to 
us all as mathematicians. 

* Address delivered before the London Mathematical Society by the 
President, Mr. J. W. L. Claisher, M.A., F.R.S., on vacating the duii 
Kovember it, 1886, 
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I have not ventured to attempt any remarks upon the 
wide region of pure mathematics, or even upon the pro- 
gress of such portions of it as have attracted the greatest 
share of interest among ourselves. I have felt that, as 
one who has resided and lectured in Cambridge for the 
past hfteen years, the most appropriate subjects for my 
address would be those upon which my residence in the 
University during an eventful period, or my experience as 
a lecturer, might to some extent qualify me to speak. 
Still, even when so restricted, 1 have found it no easy 
matter to decide upon the subjects to which I was most 
desirous of drawing your attention to-night. 

I should like to have spoken at length upon the theory 
of elliptic functions. For fourteen years 1 have lectured 
regularly, each year, upon this subject, and no lectures of 
mine have been of so much interest to me. I be- 
lie e that the time is rapidly approaching when the 
elementary portions of the theory will be regarded as 
necessarily forming part of the common course of reading 
of all students of mathematics, so that a familiarity with 
sn’s, cn*s, dn*s, and their properties will become as essen- 
tial as the differential calculus to the mathematical equip- 
ment of every person who has made mathematics one of 
his subjects of study. 

Quite apart from its far-reaching influence in all branches 
of pure mathematics and its widespread applications in 
mathematical physics, there are special reasons which 
make the theory of elliptic functions a subject of peculiar 
interest in a course of mathematical studies, and one to 
which it is important that the student should be intro- 
duced as early as possible in his career, whether he be read- 
ing mathematics for its own sake, or for the sake of its 
applications, or for its advantages as a mental training. It 
is the first mathematical “ theory ” that he meets with in 
his reading — meaning by a theory ” a body of theorems 
and properties of functions so related to each other that 
the student cannot fail to see from the equations them- 
selves that they form a consistent and remarkable system of 
facts, worthy of study on their own account, irrespective 
of any applications of which they may be susceptible. It 
is true that trigonometry, if regarded as the theory of 
singly periodic functions, is a theory in this sense, but it is 
reached by the student at too earlj* a stage for him to be j 
enabled to appreciate the nature and importance of facts ! 
that are expressed in the mathematical language of for- 
mulae, and even if it were not so, the manner in which 
the subject is treated in text-books (the functions being 
derived from the circle and applied to the solution of 
triangles, &c., before they are considered analytically) 
makes it difficult to separate the mathematical theory from 
its various applications. In analytical geometry, which 
the student next meets with in his reading, a method of 
representing curves by equations is explained, and applied 
to the investigation and proof of properties of conics. In 
his next subject, differential calculus, he is introduced to 
new conceptions and processes of the very highest import- 
ance and the most fundamental character, and is taught 
to apply them to the investigation of maxima and minima, 
tangents and asymptotes to curves, envelopes, &c. Then 
come the elements of the integral calculus and of differ- 
ential equations : the former consisting of a few chapters 
giving methods of integrating various classes of functions, 
followed by applications to curves and surfaces ; and the 
latter of rules and methods for treating such equations as 
admit of finite solution. 

Not one of these subjects, in the form in which they are 
necessarily presented to students, is an end in itself or 
exists for itself : they consist of ideas, methods, processes, 
and rules, which the student is taujg^ht to apply and to under- 
stand ; they contain the conceptions with which he has to 
make himself as familiar as with the commonest facts of 
life, the tools which he is to have ever ready to his hand 
for use. And in the course of acquiring this knowledge 
he is made acquainted with numerous connected series of 
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propositions — ^such as the properties of conks^bendes 
various important results of more purely analytical in- 
vest But aJl of diese developments are presented to 
him in a form which throws no light upon the manner itk 
which they were originally discovered, and. though the 
propositions are made to follow one another in clear logi- 
cal order, the student cannot but be sensible that he is 
travelling, not along a natural highway, but upon a well- 
worn road, artificially constructed for his convenience. 
It is not till he reaches the subject of elliptic functions 
that he has the opportunity of seeing how, by means of 
the principles and processes that he has learned, a theory 
can be developed in which one result leads on of itself to 
another, in which every system of formulae suggests ideas 
and inquiries about which the mind is eager to satisfy 
itself, and opens to the view fresh formulae connected by 
unsuspected relations with others already obtained, so 
that he cannot resist the feeling that the subject is taking 
its own course, and that he ismerely a bewildered spectator, 
delighted with the results which unfold themselves before 
him. He feels that the formulae are, as it were, developing 
the subject of themselves, and that his part is passive : it 
is for him to follow where the formulae point the wayj 
and be amazed by the new wonders to wnich they lead 
him. 

It may be that in using this language I am expressing 
the feelings of a mathematician, rather than those of a 
student on reading the elements of the subject for the first 
time ; still 1 am convinced that the attributes I have 
just referred to are those which distinguish a genuine 
mathematical theory from a mere collection of useful 
principles and facts, and that no one can have studied 
elliptic functions without realising that mathematics is not 
only a weapon of research but a real living language — a 
language that can reveal wonderful and mysterious worlds 
of truths, of which, without its help, the mind could have 
gained not the least conception. It seems to me, there- 
fore, of the highest importance that the student should be 
introduced to a real mathematical theory at the earliest 
stage at which his knowledge will permit of his deriving 
from it the peculiar advantages which I liave mentioned* 
Thus only can he obtain expanded views or a true under- 
standing of the science ho is studying, fligher algebra 
and theory of numbers afford other conspicuous examples 
of the perfection that a pure mathematical theory can 
exhibit, but they do not he so directly in the line of a 
general mathematical course of studies. Regarded from 
this latter point of view, elliptic functions has the addi- 
tional merit of being a subject whose importance is 
recognised, on account of its physical applications, even 
by those to whom the gift of duly appreciating th< 
wonders of pure mathematics seems to have been partiall) 
denied. 

I should have liked also to have spoken at some length 
upon another subject that is constantly in my thoughts 
I mean the pressing need of text-books upon the highei 
branches of mathematics. Of text-books for use ii 
schools we have an abundance, and each month produce! 
a fresh supply ; but it is only occasionally that we have t< 
welcome a work intended for the use of the highe 
University student or the mathematician. Every one o 
us must sometimes have felt the want of an introductory 
treatise that would give the reader the fundamental pro 
positions in some branch of mathematics which exi^ 
only in memoirs and papers scattered throughout 
wilderness of Journals and Transactions of Societies. Wj 
can scarcely expect to have provided for us, in many hra 
subjects, text-books so admirable and thorough as Di 
Salmons ; still I cannot refrain from expressing the hop! 
that in the future the numEber of advanced mathemati^ 
I treatises may not be so infinitesimal compared with w' 
number of memoirs as at present. I could mention severs 
subjects that are almost at a standstill, because advano 
is impractic^e to waniof avenues by which newwotkw 
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<MU[i approach them. Of neccssi^the literature of mathe< 
matics muat always be in the main a journal literature, for 
the audience addressed Is small *, but I cannot help feeling 
that the disproportion between the amount of exploration 
edfectt^ and the attempts made to render accessible the 
tanritories explored ancf conquered might be greater than 
it is. No one can realise more vividly than I do how 
vastly more diiEcult it is to write a book than a coUection 
of memoirs, and how beset with anxieties, for any one 
who is at all fastidious, is the task of arranging the funda- 
mental properties of any comparatively new subject in 
clear and logical form. The sustained struggle to attain 
clearness, exactitude, and thoroughness in the orderly 
development of a complicated and mutually-connected 

S stem of propositions wears out the worker more than 
rice the same amount of labour devoted to new investi- 
gations with all the fascinating excitement of successes 
and failures, rewards and disappointments. In writing a 
memoir, the mathematician begins where he pleases, and 
confines himself to what has interested him and what he 
knows he has done well. In composing a book, the author 
has not only to marshal into order an array of theorems 
of various kinds, assigning to each its due place and im- 
portance, but he has —hardest task of all, perhaps — to 
confine his treatise within bounds, to keep it from growing 
to gigantic proportions as his increased study of the subject 
opens up to him fresh vistas. On the other hand, how- 
ever, is to be considered the great service he can thus 
render to his favourite study : an introductory treatise on 
a subject not otherwise approachable by any direct route, 
even if it be not of the highest class, may have done far 
more for its advance than could have been effected by the 
most brilliant memoir. Time, care, and thought are 
essential for the preparation of any valuable treatise, and 
full references to the original memoirs should be always 
iven ; if these conditions have been fulfilled, the writer 
as deserved well of mathematical science. 

I have not been able to forbear from making the few 
preceding remarks upon two subjects on which I have 
long felt strongly ; but I pass now without further delay 
to the main subject of my address— the Mathematical 
Tripos. I have thought that, in view of the importance of 
this examination to our science, and the frequent changes 
that have taken place recently, this might be a subject of 
no ordinary interest to our members as well as to my- 
self. Since 1872 change has succeeded change with great 
rapidity, and there are probably not many outside the 
mathematical portion of the resident body at Cambridge 
who^re fully aware of the present mode of conducting 
the examination or of the further changes already sanc- 
tioned by the Senate and which take effect next June. It 
iS| indeed, generally known that the list of wranglers, 
senior optimes, and junior optimes is published in June, 
at about the same time as many other Tripos lists, instead 
of bv itself in January, and that the senior wrangler is 
displaced from his throne, and no longer owes his position 
to the results of the whole examination, so that he is not 
necessatily — even from an examinatioii standpoint — the 
first mathematician of his year. So much only is generally 
known ; and it has seemed to me that it might be of 
interest, considering the influence for good that it is 
hoped the examination in its new form will have upon the 
progress of mathematics, to give some account of the 
successive developments that have taken place in this 
time-honoured examination, and the causes and efforts 
that have led to them. The difficulties connected with 
the placing of all the mathematical candidates of the year 
in one order of merit, the extension or limitation of the sub- 
jects of examination, and various other questions connected 
with the Tripos, are matters that have been continually 
discussed and re-discussed in the light of fresh experience 
by those concerned with the mathematical course of studies 
^ Cambric^e, but I mav, nevertheless, perhaps be per- 
fMtted to-night very briefly to refer to some of the familiar 


arguments in the presence of a more extended audience 
of mathematicians. 

It is convenient to preface the principal remarks I have 
to make by an outline of the history of the Tripos. In 
doing so, I must pass very lightly over its origin and early 
development, as anything approaching to a complete 
history of its origin and rise in the last century would 
amount almost to a history of the studies of the University. 

At the beginning of the last century, besides certain 
merely formal disputations, the only exercises required from 
candidates for degrees were the keeping of acts and oppon- 
encies. Each candidate for honours in the course of his 
third year had to maintain publicly a thesis, the subject 
of which was chosen by himself, against three opponents, 
in the presence of one of the Moderators, who acted as 
umpire. The subjects selected were philosophical or 
mathematical ; the discussion took place in Latin and in 
logical form. After hearing the discussions, the Proctors 
and Moderators prepared a final list of candidates qualified 
to receive degrees. This can scarcely be considered to 
have been an order of merit, for each of the Proctors and 
Moderators, and also the Vice-Chancellor, had the right 
to introduce the name of one candidate into the list 
whenever he pleased ; still, except in the case of the 
recipients of these honorary degrees, it is probable that 
the list in the main fairly represented the merits of the 
candidates. It was divided into three classes, consisting 
of (i) the wranglers and senior optimes ; (2) the senior 
optimes who had done fairly well but had not distinguished 
themselves ; and (3) ot ttoXXoi, or the poll-men. The first 
class received their degrees on Ash Wednesday, taking 
seniority according to their order on the list, and the two 
other classes received their degrees later. 

With regard to the origin of the Tripos, Mr. W. W, 
Rouse Ball, in his interesting sketch of its history,' 
writes : — 

The impressions gathered from these disputations in 
the schools were necessarily rather vague, and when they 
became the sole University exercise for a degree they 
hardly afforded a sufficient basis for an accurate arrange- 
ment of the men in order of merit. It was, I believe, to 
conect this fault that the Senate House examination was 
introduced, and I am inclined to think that it had its origin 
about the year 1730. At first it probably consisted only 
of a few vivd voce questions addressed by the Proctors 
and Moderators in the week after the schools to those 
candidates about whose abilities and position some doubt 
was felt ; but its advantages were so patent that within 
ten or twelve years it had become systematised into a 
regular examination to which all questionists were liable, 
although technically it was still regarded as only supple- 
mentary to the exercises in the schools. From the beginning 
it was conducted in English, and accurate lists were made 
of the order of merit of the candidates ; two advantages 
to which, I think, its final and definite establishment must 
be largely attributed.” 

Mr. Ball divides the time during which the exercises in 
the schools and the Tripos were concurrent into five 
periods : (i) from 1730 to about 1750, during which time 
It was probably unauthorised and regarded as an experi- 
ment ; (2) from 1750 to 1763, during which it was gradu- 
ally establishing itself, — in the last year of this period it was 
officially decided that when a candidate’s position in the 
class-list was doubtful the Senate House examination and 
not the disputation was to be taken as the final test ; (3) 
from 1 763 to 1779, during which definite rules were fram^ 
and laid down for conducting it ; (4) from 1779 to 1827, 
during which it practically superseded the disputations ; 
(5) from 1827 to 1841, the year in which the disputations 
were abolished. 

The lists published in the Cambridge University 
Calendars begin with the year 1747, because in that year 

Origin and History of the Mathemititical Tiipoii,'* 
xSSo. (Reprinted from the Ct^mbrul£e Rntiew,) 
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the final lists were first printed and distributed, the names 
of those who had received honorary degrees being specially 
marked, so that by simply erasing them the true order of 
ment of the other candidates could be obtained. The 
division of the first class into wranglers and senior optimes 
was first made in 1753. 

It was in the third of the above periods, that is, between 
1763 and 1779, that the Senate House examination was 
gradually gaining ground upon the schools in determining 
a candidate’s final place on the list. By means of their acts 
and opponencies the candidates were divided by the 
Moderators into eight classes, each class being arranged in 
alphabetical order ; their subsequent position in the class 
was then determined by the Senate House examination. The 
first two classes comprised those who were expected to be 
wranglers, the next four included the other candidates for 
honours, and the last two consisted of poll-men only. The 
classes were examined separately and vivd voce. During 
this period it became the custom to require written 
answers to the questions. The examiner gav'e out the 
questions to the class one by one, giving out a fresh 
question as soon as he saw that any one had finished the 
last The problem papers, which were confined to the 
first two classes, were given to the candidates in writing, 
so that they had the whole paper before them at once. 

It may be of interest to give a more detailed account of 
the exercises in the schools during this period, when both 
the exercises and the examinatioii were in full operation 
and vigour. The Moderators, having received from the 
tutors of the Colleges a list of the students who were 
candidates for honours at the next examination, fixed a 
day in the Lent term on which each was to keep his act, 
and assigned to him three opponents. The Respondent, 
or ^ Act ” as he was then called, selected three subjects 
which he proposed to maintain, and submitted them to 
the Moderator, who communicated them to his three 
opponents, designating them opponentium primus^ secun 
duSt or tertius. On the day fixed for the Act the respondent 
read his thesis in the schools in the presence of the 
Moderator. The first opponent then mounted the box 
opposite to that of the respondent and below that of the 
M^erator, and joined issue with him, opposing the thesis 
by eight arguments of syllogistic fonn. The respondent 
repii^ to each in turn, and when an argument had been 
disposed of, the Moderator called lor the next in the words 
Probes aliter. When the disputation had continued long 
enough, the Moderator dismissed the opponent with such 
words as “ Bene dispuiasUr or Uptime disputasti^' or 

Optime quidetn disputasti*' as the case might be. The 
second and third opponents (who had to oppose the thesis 
by five and three arguments respectively) entered the box 
successively, and after disputing were dismissed in the 
same manner, the whole performance lasting between one 
hour and two hours. The respondent himself was dis- 
missed with some such phrase as “ Satis et optime quidem 
iuo officio/unctus esP Such compliments gave rise to the 
classification into senior and junior optimes. In general, 
“ Optinu quidem ” was the highest praise expected even 
by future wranglers. The distinguished men of the year 
appeared eight times in the schools, twice as Respondents 
and twice in each grade of opponency.* 

* Wordfworth, Academlcte 37. A upccimen of an argu- 

ment. expres«cd m .scholastic form, on the ques'^on, " Keetc scatuit Palciiw dc 
Virtute/’ is given by Wordsworth on p 39. and the full system of eight 
arguments (in a disputation of 1784) on the auestion. Solis paruilaxis ope 
Veneris imra solem consptdenaacr a methodo Halleii necte determinari 
potest/' is ttqmxiuced in detail by Mr. Ball in the appendix to the sketch 
already refen^ to. In the latter port of the last century it seem^ t > have 
been usual tot two of the questions to relate to mathematic^ and the 
third to moral phU<*sophy. Wordsworth mentton*! that in 1^10- it it needed 
ail the influence of ariemhustasttc Proctor and Moderator to induce a. •'tiident 
to keep hi« act in mathematical queati ns, but that by the middle of the 
tentuiy theeaamtnati m wasaofitrcrystalUsiiw into the MaihtmatitalUt.yia^ 
that a queetioniHt was enabled by atMemicaJ authority in 171^ to resist the 
dematads of a Moderator to produce one metaphysical question, he having 
already disdogutsheJ himself in mathematical argument. In the early Cam* 
bridge University Cmtendafi the these questtons given as sp^ctmeos are : O) 
** itecte tMatttit Newt nus mseptima staa scctione Libri primi " ; <a> Iridis 
primarim et secundanse Phenomena solvi posaunt ax Prtndpiia Opdds 

Recta etatttit Lockias de Qualsiatibas Cerp mam/* 
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The final establUhinent of the Mathematical Tripos 
dates, as r^mark^d by Mr. Ball, from 1779, By the 
regulations agreed to by the Senate in that year^ the 
Moderators of the previous year were added to the reg- 
ular staff of examiners^ and the system of brackets was in- 
troduced. The examination lasted three days (the last 
of which was devoted to moral philosophy), and on the 
fourth day a class-list, called ‘‘the Brackets,” was issued, 
in which those candidates who were nearly equal were 
bracketed together. One day was devoted to the “ exam- 
ination of the brackets,” by the result of which the names 
in each bracket were placed in order of merit. There 
was also a power of challenging, by which a candidate 
who was dissatisfied with his bracket might challenge any 
other candidate he pleased to a fresh examination ; ^ but 
it seldom happened that any one rose above or fell 
below his bracket. From 1779 onwards the examination 
slowly and surely grew in importance, and the exercises 
became of less account each year, till they were finally 
discontinued by the Moderators in 1839. Two years 
later they were formally abolished by the Senate. 

The following account of the Senate House examination^ 
in 1802 is abridged from the Cambridge University Calen-' 
dar of that year : — “ On the Monday morning, a little 
before eight o’clock, the students, generally about a! 
hundred, enter the Senate House, preceded by a Master 
of Arts, who on this occasion is styled the father of the 
College to which he belongs. On two pillars at the en- 
trance of the Senate House are hung the Classes [/.p. the 
eight classes into which the candidates have been divided 
by the exercises in the schools ; and a paper denoting the 
hours of examination of those who are thought most 
competent to contend for Honours. 

“ Immediately after the University clock has struck 
eight, the names are called over, and the absentees being 
marked, are subject to certain fines. The classes to be 
examined are called out, and proceed to their appointed 
tables, where they find pens, ink, and paper provided in 
great abundance. In this manner, with the utmost order 
and regularity, two-thirds of the young men arc set to 
work within less than fiv'e minutes after the clock has 
struck eight. There are three chief tables, at which six 
examiners preside. At the first, the senior Moderator of 
the present year and the junior Moderator of the preceding 
year. At the second, the junior Moderator of the present 
and the senior Moderator of the preceding year. At the 
third, two Moderators of the year previous to the two last, 
or two examiners appointed by the Senate. The two first 
tables are chiefly allotted to the six first classes ; the.third 
or largest to the ol noWoL" After describing the manner of 
reading out the questions, the account proceeds : — “ The 
examiners are not seated, but keep moving round the 
tables, both to judge liow matters proceed and to deliver 
their questions at proper intervals. The examination, 
which embraces arithmetic, algebra, fluxions, the doctrine 
of infinitesimals and increments, geometry, trigonometr]^, 
mechanics, hydrostatics, optics, and astronomy, in all thcii 
various gradations, is varied according to circumstances ; 
no one can anticipate a question, for in the course of five 
minutes he may be dragged from Euclid to Newton, from 
the humble arithmetic of Bonnycastle to the abstruse 
analytics of Waring. While this examination is proceed- 
ing at the three tables between the hours of eight and 
nine, printed problems arc delivered to each jjcrson of the 
first and second classes ; these he takes with him to an> 
window he pleases, where there arc pens, ink, and papei 
prepared for his operations.” At nine o’clock the papm 
naa to be given up, and half an hour was allowed foi 
breakfast. At 9.30 siil returned and were examined in the 
same way till eleven, when the Senate House was again 
cleared. An interval of two hours then took place. At 


* In «uch COM* Modflrators called to thetr asidetance tlie Ffoctora or 
other Maitew of Aru. AW 177^ any Ma^tw of Art* at Hbaity tj 
fr uftTptA# any of the oandidatta. Mr. Ball U of opinion that this tigtst wm 
not instated on 
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otte o’clock all returned again and were examined At 
three o’clock the Senate House was a^ain cleared for half 
an hour, and on the return of the candidates the examina- 
tion was continued till dve o’clock. This ended the Senate 
House examination for the day, but at seven in the evening 
the first four classes went to the senior Moderator’s rooms 
to solve jproblems. They were finally dismissed for the 
day at nine, after eight hours of examination.' The work 
on the next day (Tuesday) was similar to that of the 
Monday ; Wednesday was devoted to logic, moral philo- 
sophy, &c. On Thursday the examinations are resumed, 
and continued nearly as usual, as on the Monday and 
Tuesday. At eight o’clock the new classifications, or 
brackets, which are arranged according to the order of 
merit, each containing the names of the candidates 
placed alphabetically, are hung upon the pillars.” Fresh 
editions and revisions of the brackets were published at 
9 and II a.m. and at 3 and 5 p.m., according to the course 
of the examination, liberty being given to any man to 
challenge the bracket immediately above his own. At 
five the whole examination ended. The Proctors, Modera- 
tors, and examiners then retired to a room under the public 
library to prepare the list of Honours, which was some- 
times settled without much difficulty in a few hours, but 
sometimes not before two or three the next morning. The 
name of the senior wrangler was generally published at 
midnight. In 1802 there were eighty-six candidates for 
honours, and they were divided into fifteen brackets, the 
first and second brackets containing each one name only, 
and the third bracket four names. 

The examination seems to have been a time of great 
excitement, and the list was most anxiously awaited. 
This was the case also before 1779, appears from the 
account of the contest between Paley and Frere for 
the senior wranglership in 1763 and Jebb’s account of the 
examination in 1772.* 

Various changes took place in the examination in 1808, 
1828, 1833, and 1839. In 1808 another day was added: 
three days were devoted to mathematics, exclusive of the 
day of examination of the brackets. Each candidate 
was employed eighteen hours in the course of the three 
days, of which eleven were devoted to book-work and the 
remaining seven to problems. By regulations which were 
confirmed by the Senate on November 13, 1827, and came 
into operation in January 1828, another day was added, 
so that the examination extended over four days, exclusive 
of the day of examining the brackets ; the number of 
hours of examination was twenty-three, the time assigned 
to problems being the same as in 180S. On the first two 
days all the candidates had the same questions proposed 
to them, inclusive of the evening problems, and the ex- 
amination on those days excluded the higher and more 
difficult parts of mathematics, in order, in the words of 
the report, that the candidates for Honours may not be 
induced to pursue the more abstruse and profound mathe- 
matics to the neglect of more elementary knowledge.” 
Accordingly, only such questions as could be solved with- 
out the aid of the differential calculus were set on the 
first day, and those set on the second day involved only 
its elementary applications. The classes were reduced 
to four, determined as before by the exercises in the 
schools. I he regulations of 1827 are specially import- 
ant, because they first prescribed that all the papers 
should be printed.® They are also noticeable as being the 


In i8i8 the hours for the evening problem paper were 6 lo, so that 
the candidates had ten hours’ exainmation in the day. Originally, as men- 
tioned above, the problems were only set to the first two classes ; in 1803 they 
open t i four classes, and in i8t8 to all six classes, to all the candi- 
oatee for Honours. 

• Wordswtmh (pp. 47 m*)- Sec also the letters of Gooch, who was 

second wrangler tn 177 1 (p. 33a). 

3 The »word» of the eport are It is further recommended that the 
qtiesuons frotn books, which have hitherto been proposed to the classes vitfd 
•wevr TOUld, for the future, be printed. And It is hoped that, as by this 
sigijni^ liuostions pwposed in each year will be more generally known, the 
•pm^tnay thus be ^ter directed m their reading thim they now ate, and 
miMIfaentafclcal studies of theUnivertity become more fixed and definite. 


last which gave the examiaers power to ask vivd voce 
questions ; after recommending that there be not con- 
tained in any paper more questions than well-prepared 
students have been generally found able to. answer within 
the time allowed for the paper, the Report proceeds ; 

But if any candidate shall, before the end of the time, 
have answered all the questions in the paper, the ex- 
aminers may at their discretion propo e additional 
questions vivd voce** 

New regulations were confirmed by the Senate on 
April 6, 1832, and took effect in 1833. The commence- 
ment of the examination was placed a day earlier, the 
duration was five days, and the hours of examination on 
each day were five and a half. Thus four and a half hours 
were added to the whole time of examination, four of 
which were assigned to book-work and the remaining half- 
hour to problems. The examination on the first day was 
confined to subjects that did not require the differential 
calculus, and on the second and third days only the simple 
applications of the calculus were included. During the 
first four days of the e.\amination the papers were set 
to all the candidates alike, but on the fifth day the exam- 
ination was conducted according to classes. No reference 
is made to vivd voce questions, and the examination 
of the brackets only survives in the permissive form : 

“ That the result of the examination be published in 
the Senate House on the morning of the Friday succeed- 
ing the first Monday in Lent term, at nine o’clock ; but 
if it should happen that the relative merits of any of the 
candidates are not then determined to the satisfaction of 
the Moderators and Examiners, that such candidates be 
re-examined on that day.” 

Only six years later these regulations were superseded 
by a new system, which passed the Senate on June 2, 
1838, and came into operation in Januar>^ 1839. By these 
new regulations another day was added to the examina- 
tion, which thus lasted six days. The total number of 
hours of examination was thirty-three, of which eight and 
a half were given to problems. Throughout the whole 
examination the same papers were set to all the candi- 
dates. The regulations contain no mention of classes, and 
accordingly the exercises in the schools were discontinued 
by the Moderators. The permissive rule relating to the 
re-examination of the candidates (the survival from the 
brackets) was retained in these regulations in the same 
form as in those of 1832. 

It is very interesting to notice, in the successive regu- 
lations, how the vivd voce examination gradually merged 
into an examination by printed papers, and how, as the 
examination became more elaborate and exacting, it 
rendered unnecessary, not only the preliminary exercises 
in the schools, but also the final examination of the 
brackets. 

Besides the development of the Senate House examina- 
tion itself, other changes had taken place in the University 
system during this period of renewed activity. In 1824 
the first Classical Tripos examination took place ; only 
those who had already passed the mathematical ex- 
amination being admissible as candidates. The name 
** Mathematical Tripos ” ^ dates from after this year. 

An opportunity will also be afforded of ascertaining by an inspection of these 
papers that the examination embraces a due proportion of each of the ordinary 
suoject.s of mathematical study 

’* As, however, in proposing this alteration, the intention of the Syndicate 
is to avoid making any change in the substance of the examination, it is 
recommended that the examiners be strictly enjoined to insert in these 
papers such questions only as are at present proposed vivA voce ; namely, 
propO'ittons contained in the mathematical w^rks commonly m use in the 
university, or simple examples and explanations of such propositioiis.** 

* I'here are few matters in the history of the Univermty more eprious and 
interesting than the manner in which the word Tripes cau^e to be applied to 
the Senate House examinatioa, and consequently also to the other final Honour 
examinations. It is natuml to suppose that it is connected with the three 
classes into which the Honour list was divided, but there is no connection 
whatever. The history of the name may be given briefiy as foUow** ‘In the 
ceremonies which were performed on Ash Wednesday m tite middle of the 
sixteenth century, at the admission of questUmists to Bachelors of Arts, 
an imporunt fonction was executed by a certain ould bachilodr,^* who was 
appoimed as champion on the side of the University. He had to sit upon 
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Previ6iisl:3r it had been known as the Senate House 
Examination, and this name continued long afterwards 
mod lor more than thirty years was still printed as a head^ 
in^ to the papers set It was only as a means of distin- 
gundiing it from the Classical and other newer Triposes 
that the name Mathematical Tripos mdually came into 
use. By the regulations which took effect in 1828 a 
totally distinct series of papers were set to the poll-men, 
who then formed the fifth and sixth classes. The fiction 
of r^^arding the poll-list as a continuation of the list of 
mathematical honours still lingered till 1858, the names 
being arranged in order of merit in four classes called 
the fourth, fifth, sixth, and seventh ; the fourth class 
being in theory supposed to be the next class to that 
of the junior optimes. 

(Ta he continued,) 

THE COLOURS OF METALS AND ALLOYS^ 

'T^HIS lecture is published by request, but the author 
* fears that, dealing as it does with the colours of 
metals, such interest as it may have possessed when 
delivered will be greatly diminished in the absence of the 
experiments and diagrams by which it was illustrated. 

I begin with no ordinary pleasure the work which has 
been intrusted to me by the Council of the British Associa- 
tion. It IS nearly twenty years since this scries of lec- 
tures was established. The first, on “ Matter and Force,” 
was delivered at Dundee by a brilliant experimenter and 
one of the most eloquent living exponents of science ; it 
was followed, at Norwich, by a lecture by Prof. Huxley, 
to whom the nation owes a deep debt of gratitude for his 
intense sympathy with all who are seeking to widen the 
bounds of scientific knowledge— to be whose colleague 
in one of the most important scientific schools of the 
country is my great good fortune These lecturers were 
succeeded by other eminent men, among whom may be 
mentioned Spottiswoode, Bramwell, and Lubbock. The 
object of the lectures is to diffuse a knowledge of the 
operations of Nature, and to add to the number of those 
wno rejoice in her works. Many, therefore, who have 
spoken to audiences similar to this, have appealed to 
natural phenomena ; and instead of talking to you about 
the colour of metals, I also should have liked to dwell on 
the colour of the sea and sky, but Ruskin^s works arc, I 
know, often in your hands, and he has told you once for 
all of the colour of clouds that “ there is not a moment of 
any day of our lives when Nature is not producing scene 
after scene, picture after picture, glory after glory, and 
working still upon such exquisite and constant principles 
of the most perfect beauty that it is quite certain it is all 

a ftpole before Mr. Proctoars** and to dixpuie with the eldest sen*' (the 
foreokost of the questionists), and aftetw'ards with ** the father ” (a graduate 
of the (>ollq(e to wh.ch the “eldest son" belonged, representing the pa^ 
temal character of the College). At this time the only “ Tripos was the 
three'iegged stool on which the Bachelor sat. A century later this Bachelor 
seems to have become a sort of licensed buffoon, and to have l>een called 
** Mr. Tripos,** just as a president is sometimes referred to as “ the Chair,'* 
or ik judge as ** the Bench.** During the lao years in which the name Tnpos 
or Tr^s indicated a personage there are frequent adusions to the humorous 
andom delivered in the ache ols by those who fi'led this oBioe. These were 
hao w a as Tripos speeches. It is probable that Mr. iVtpos ceased to take 
pmt in the arvrtunents in the schools between 1730 and 17^, just about the 
time when the Senate House examination was ortginaimg. Xite Tripos 
•peedhes were then replaced by copies of JUatin verses, which were circulated 
on Urn sMtmlsMcm days. These were^ called Tripos verses. About 1747 the 
Moderators began the custom of printing Honour lists rn the back of the 
Tripos verses. Thus the li<;t of Honours in the Senate House examin««tioo 
came to be called the I'ripos list, so that a man’s name was said to stand in 
such a | 4 ace in the Tripos of his year, /.r. up n the back of the Tripos 
verses. Aud, laatW, the name was transferred from the list to the examinatton, 
the results of w 1 u<^ were nublished in the Itsc.^ This account is abridged 
jr^ Wordsworth’s Schoue Academket^ chap- li. Wordswewth concluo^ ; 

Thus, step by step, we have traced the wewd Trifot^ passing in significatiofi, 
Ftotws-Uke, mm a thing of wood ietim tnmem) to a man, from a man to a 
Mimcii, from a meech t i two sets of v er se s, from verses to a dieet of coarse 
from a paper to a list of names, and from a list of names to 
a fSMem ^ examinatrn.** 

. A ddiv^d on September j by Prof. W, Chandler Roherli- 

Amm F.R.S.J to the Opemtive Clawm the Town Hall of Birn£«hain, 
in ooomictiQB wuh the meeting of the British Assodation. 


done lor uS|.and intended for our perpetual pleaeuiVh’^M 
The metalk^gt^ however) cannot speak with ahthoiity I 
on thmes such as these ; and 1 have therefore select ] 
a subject which wUl, I believe, enable me to bring befbee 
you important truths affecting a wide range of induatrlall 
operations, and at ^e same time to sustain the true! 
function of art by pointing to the direction in which we „ 
may have increased pleasure in things that constitute our I 
most ordinary possessions, and which we use in daily life. I 
First permit me to explain that I intend to include unckri 
the title of the lecture any facts which are, in my opinion)| 
connected with the colours of metals and alloys, wheth^ 
natural to them or produced by artifice, as well as a brief! 
examination of the influence which the colours of metaU] 
appear to have exerted on the history of science. 

1 propose to beg^n at what will appear to be a some-l 
what remote starting-point. We say that copper is red, I 
gold yellow, and silver white, but it is by no means cer-| 
tain that the early races of the world had any very clear | 
perception of the difference between these several metallicj 
colours. With regard to early Hebrew and Greek civilisa-f 
tion, Mr. Gladstone has expressed his belief that 
colour- sense— that is the power of recognising colour i 
distinguishing it from mere brightness or darkness — was 
imperfectly developed, and he considers that “ the start! 
ing-point is absolute blindness to colour in the primitivej 
man,” and he urges that the sense of colour has beenfl 
gradually developed “until it has now become a familiarff 
and unquestioned part of our inheritance.” He adds :f 
“ Perhaps one of the most significant relics of the oldcrV* 
state of things is to be found in the preference (known to|f 
the manufacturing world) of the uncivilised nations fo^ 
strong and, what is called in the spontaneous poetry ofp 
trading phrases, loud colour.” * | 

Dr. Magnus holds the view that the colour-sense ini 
man has undergone a great improvement within the lastf 
2000 years, and Prof. Haeckel supports this speculation, 
but it is opposed by Romanes, w'ho has favoured me with| 
some observations on the subject, in view of this lecture 
and it seems to me strange, if savage nations are really 
deficient in the sense of colour, that the use of sue 
colours as they can get in metals and fabrics, blended, foij 
instance, in a war-club or a pipe- stem, should be i 
thoroughly “ understood ” and so discriminatingly en 
ployed as we sometimes find them to be. It may furtJ 
be observed that primitive man may even have dcri'^ 
from his more remote ancestry some power of being infiU'l 
enced by colour^ and we are told that the attraction whicbl 
gorgeous colouring in flowers has for birds and insects,! 
and which colour generally possesses for our neare^ 
ancestors, has been of great importance in the origin of| 
species, and in the maintenance of organic life. | 

No doubt, in ancient times, there was much confusion^ 
between mere brightness and colour, such as is evident 
the beautiful sentence in which St. Augustine ^ says : “ Forp 
this ^ueen of colours^ the lights bathing all which we 
behold, wherever 1 am through the day, gliding by me in 
varied forms, soothes me when engaged on other things 
and not observing her.” If, however, it were proved 
that the power of distinguishing the colour of metals! 
was not widely diffused among the Egyptians, Her 
brews, and Greeks, it is at least certain that; 
there were individuals of these nations to whom, 
in very early times, the colour of metals was all-im- 
portant ; and although they may have confused diffc^t | 
precious stones under generic names, they certainly 
appreciated their various colours* and knew, moreovei^, 
that by fusing sand with the addition of a small quantity i 
of certain minerals, they could produce artificial gems of 
varied tints. 

* •' Modem Palntim ” wL i i)«t a* p. ooi* tSst. 

» Editloo «4il«d by E. B Puny* 

(p. ayi). 
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My object in leading you so fat back— in discussing 
appears to be a very matter-of-fact subject is to 
point to the close conneetton between the early recogni- 
tion and appreciation of colour in metals or minerals, 
and the foundation of the science of chemistry. 

In early scientific history the seven metals known to 
the ancients were supposed to be specially connected 
with the seven principal planets whose names they 
originally bore, and whose colours were reflected in the 
metals ; thus gold resembled the sun, silver the moon, 
while copper borrowed its red tint from the ruddy planet 
Mars. The belief in the intimate relation between colours 
and metals, the occult nature of which they shared, was 
very persistent, and we find a seventeenth-century writer, 
Sir John Pettus, saying' that painters ” derive “their 
best and most proper colours from metals whereof seven 
are accounted the chief, produced from the seven chief 
metals, which are influenced by the seven planets.” A 
survival of this feeling is suggested by a modern writer, 
Leslie, who supposed that “when Newton attempted to 
reckon up the rays of light decomposed by the prism, 
and ventured to assign to them the famous number 
seven, he was apparently influenced by some lurking 
di^sition towards mysticism.”* 

It would be impossible for me to overrate the import- 
ance of the colour of metals in relation to scientific 
history, for the attempt to produce a metal with the colour 
and properties of gold involved the most intense devotion 
to arduous research sustained by feverish, hope, attended ! 
by self-deception and elaborate fraud, such as hardly any 
other object of human desire has developed. It led to 
despair, to madness, and to death ; but finally, through 
all, alchemy prepared the way for the birth of chemistry, 
and for the true advancement of science. 

In early times, as now, gold was an extremely desirable 
form of portable property, and its colour was, perhaps, 
held to be the most distinctive and remarkable fact about 
it. I may incidentally observe that the dominant idea of | 
colour in connection with the metallic currency survives in | 
the familiar phrase, “ 1 should like to see the colour of his 
money,” which curiously expresses a desire, tempered by 
doubt as to its fulfilment. On looking back, we find that, at 
least from- the third to the seventeenth century, the colour 
of gold haunted the early experimenters, and induced 
them to make the strangest sacrifices, even of life itself, 
in the attempt to imitate, and even actually to produce, 
the precious metal. Let us see what kind of facts were 
known within the period I have indicated. In barbaric 
times, hammered pieces of gold, or gold beaten into thin 
sheets and plates, were used with coloured stones and 
coral for personal adornment. The next step was to 
make gold go further by gilding base metals with it, and, 
in order to do this, the colour was for the moment sacri- 
ficed by combining the gold with quicksilver. This was done 
at least in the time of Vitruvius, b.c. 80, heat being used to 
drive away, as vapour, the quicksilver which had been 
united to the gold, leaving a thin film of precious metal 
on the surface to be gilded. But (bis was possibly not 
the first method of gilding, for we now know, from a papyrus 
of about the third century 3 of our era, that lead was used 
for this purpose. Gold, when fused with lead, entirely 
loses its golden colour, and yet, by the application of heat 
in air, the lead may be made to flow away as a fusible 
oxide, leaving the precious metal on the metallic object 
to be gilt, the base metal being as it were transmuted, 
superficially at least, into gold. The point I want to in- 
sist upon is that the metallic colour of the gold vanished 
during the process as carried on by the craftsman, only to 


re-appear at the end of the operation ; and I am safisfied 
that it was from such simple technical work as this that 
the early chemists were led to think that the actual pro- 
duction of gold — the transformation of base metals into 
gold — was possible* The more observant of them, from 
Geber, the great Arabian chemist of the seventh 
century, to our own countryman, Roger Bacon, in the 
thirteenth, saw how minute a quantity of certain sub- 
stances would destroy the red colour of copper, or the 
yellow colour of gold. A trace of arsenic will cause the 
red colour of copper to disappear ; therefore, the alche- 
mists very generally argued, some small quantity of the 
right agent, if only they coiiH find it, will turn a base 
metal to the colour of gold. Look, they said, how small 
a quantity of quicksilver will change the appearance of 
metallic tin. Here is a bar of tin 2 feet long and i inch 
thick, which it would be most difficult to break, though 
it will readily bend double. If only I rub a little quick- 
silver on its surface a remarkable effect will be produced, 
the fluid metal will penetrate the solid one,' and in a 
few seconds the bar will, as you see, break readily, the 
fractured surface being white, like silver. It was by such 
facts as this that men were led to believe that the white 
metal, silver, could be made. 

Successive workers at different periods held divergent 
views as to the efficacy of the transmuting agent. Roger 
Bacon, in ihe thirteenth century, held that one part of 
the precious substance would suffice to turn a million 
parts of base metal into gold. Basil Valentine, in the 
j fourteenth century, would have been content with the 
transmutation of seventy parts of base metal by one part 
of the agent. While, coming to the end of the eighteenth 
century, Dr. J. Price, F.R.S., of Guildford, only claimed 
that the substance he possessed would transmute from 
thirty to sixty parts of base metal.2 

It is a curious fact that no one seems to have actually 
prepared the transmuting agent for himself, but to have 
received it in a mysterious way from “ a stranger” ; but I 
must not dwell on this. I will merely point out how per- 
sistent was the view as to the singular efficacy of the 
transmuting agent, and I will content myself with a 
reference to Robert Boyle, our great countryman, an 
accurate chemist of the seventeenth century, who did 
more than any one else to refute the errors of alchemy. 
He nevertheless characteristically records ^ the following 
experiment, in which, instead of ennobling a base metal, 
he apparently degraded gold to a base one. He first 
purified a small quantity of gold, about “ two drachms,” 
with great care, and, he states, “ 1 put to it a small 
quantity of powder communicated to me by a stranger,” 
— it is singular that even he should have received the 
transmuting agent in the usual way, — “and,” he adds, 
“ continuing the metal a quarter of an hour on the fire, 
that the powder might diffuse itself through it, . . . the 
metal when cold appeared to be a lump of dirty colour; 
. . . ^twas brittle, and, being worked with a hammer, it 
flew into several pieces. From hence,” he adds, “it 
appears that an operation almost as strange as that 
called ‘projection'” (or transmutation) “ may safely be 
admitted, since this experiment shows that gold, . . . 
the least mutable of metals, may in a short time be 
exceedingly changed ... by so small a portion of 
matter that the powder transmuted a thousand times its 
weight of gold.” He elsewhere observes of a similar 
experiment, “ transmutation is nevertheless real for not 
being gainful, and it is no small matter to remove the 
bounds which Nature seems very industriously to have 
set to the alterations of bodies.”^ The change in the 


^ 3 ” ungmes ae l Aicntmie,” par M. Jbarthelot, 1885, pp. 89. It 
la interestiag to compare the account of this method of gilding by lead 
wuh ^ eXprMsicn used by Homer, who says : As when g<jld is yiuuaf 
the silver by an experienced man."— ‘'Odyssey,** vi. »3»-33, quoted 
Iliw/‘ P* 3581 Ui relation to a gilded knile of copper 
vdiich be permitted me to analyse in 1878. 


Homberg, tit VAcad* JRoyaU des Scienc€*t 1713 (vol. pul^hod 

^^£i^a^unt of some Experiments on Mercury, Silver and Ooklnuide 
at Guildford, in the Laboratory of James Price, M.D., Oxford, 

(780. 

3 ” The Philosophical Works of the Hon. Robert (dhftw*x 
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colour of tlie i^ld was remarieable^lntt Boylo had only 
produced one ni the series of aKoys most dreaded by 
every jeweller—^* brittle gold ” — for the way in which an 
all^ of gold and copper is affected by a small '^quanti^ ^he natural ^Iden coloar, while the more iinely-divlded 

of impurity presents one of the most serious difficulties in — * ^ . ^.i 1 — 

\i’orking gold. It has been known since the seventh 


^^linder^ as shown in the ^tch (Fi|r. 2), The 

mom an electric lights ^rown through tne vessel^ revealed 
n the lower part the piesence of finely-divided metal dT 


^ It has been known since 

century, that minute quantities of certain metals render 
gold brittle, and it may be well to demonstrate the fact 
Here are two hundred sovereigns : I will melt them and 
will add In the form of a tiny shot a minute portion of 
lead amounting to only the 2000th part of the mass, first, 
however, pouring a little of the gold into a small ingot, 
which we can bend and flatten, thus proving to you that it 
is perfectly soft, ductile, and workable. The rest of the 
mass we will pour into a bar, and now that it is suffi- 
ciently cold to handle, you see that 1 am able to break it 
with my fingers, or at least with a light tap of a hammer. 
The colour of the gold is quite altered, and has become 
orange-brown, and experiments have shown that the 
tenacity of the metal, that is, the resistance of the gold to 
being pulled asunder, has been reduced from 18 tons per 
square inch to only 5 tons. These essential changes in 
the property of the metal have been produced by the 
addition of a minute quantity of lead. I have cited these 
facts mainly to show that the changes produced in the 
colour and properties of metals by small variations of 
composition were such as to lead the alchemists on in 
their belief that it was possible to change lead or tin into 
gold, and the hope in which they worked enabled them 
to gather facts out of which chemical science was gradu- 
ally constructed. We shall see presently that changes in 
the colour of metals and alloys produced by the addition 
of small quantities of foreign matter, are of great import- 
ance in the application of metals to artistic purposes, but 
we must first try to examine more closely some of the 
prominent facts connected with the colour of metals, that 
IS, the eflfect metals have on light so as to produce the 
effect of colour in our eyes. We are apt to think of gold 
as being essentially and distinctively golden-yellow ; it 
may, however, possess a wide range of colours without in 
any way losing the condition of absolute metallic purity, 
its relations to light depending entirely on the nature of 
its surface, and especially on whether the metal is in 
mass or in a more or less fine state of division. Interest- 
ing as gold is to us in mass (and I may incidentally 
mention that during my official connection with the Mint 
I have been responsible for the quality of 462 tons of it) 
it is perhaps still more interesting to us when beaten so 
fine that a single grain, of the value of 2<^., would coyer a 
space of 48 square inches, or when it is so finely divided 
that the dimensions of a single particle may closely 
approximate to those of the ultimate atom. 

This aspect of the question was investigated by Faraday, 
and the experimental part of the subject remains practically 
unadded to since his time. It is well known that a leaf 
of gold when seen by transmitted light is either green or 
blue, according to its thickness. Here is such a leaf of 
green gold, as seen when light is actually sent through 
It (Fig. i), so as to project a green disk on the 
screen. A portion of the light will be reflected from its 
surface, and this reflected ray may be caught in a mirror 
and thrown on the screen so that you have, shown side 
by side, the green disk of transmitted light and the 
golden one of reflected light from the same leaf of gold. 

Gold may readily be converted into a ^lublc chloride 
which produces a beautiful golden solution. If such a 
solution contains very little gold, not more than 2 grains 


gold in suspemsiobL imparted a brilliant ruby colour to the 

n :ji s 


gold m . 

Hquid, and a glowing ruby disk was projected on a white 
icrecn.] 

When gold is in the ‘*niby” state, it is so finely 
divided that each particle probably approximates to the 
dimensions of the gold atom. 

[The solar spectrum was then thrown upon the screen, 
and the audience was invited to compare it with a dia- 
ram which, while closely resembling the solar spectrum, 



really represented the way in which pure metallic gold, 
prepared by various methods, is capable of behaving in 
relation to light so as to produce the sensation of a wide 
range of colours.] 

It would be easyjto show that light is similarly affected 
by other metals ; but I have selected gold for the purpose 
of illustration because it is easy to maintain it in a state 
of purity, however finely divided it may be. We must there- 
fore modify any views wc may have formed as to a metal 
having exclusively a special colour of its own, because it 



will be evident that a particular colour is only due to a 
definite state of arrangement of its particles. The itib- 
matc relation between the state of the surface of a 
and its colour is well shown by the ^autiful 

He proved that if very n 



may exhibit a wide range of tint, from rul^ to black. 

tA few drops of phosphorus dissolved in bisulphide of 
camn had been aaded to about a gallon of a vei^ dilute 
solution of chloride of gold contained in a tall glass 


IB produced, the tint* being quite independent 
metal itself due to an optical effect of 
[The image of such a button was then thrown upon the 


screen 
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Its examine some effects of uniting metals by 
iSing ^em together into what are called alloys ; and, ^ 
scon<), the direct influence of a minute quantity of one j 
letal in changing the mass of another in which it is 1 
Ldden> and causing it to behave in a different way in 
to light, and consequently to possess a colour 
[fferent from that which is natural to it ; or the added 
letal may so change the chemical nature of the metallic 
lass that varied effects of colour may be produced by 
le chemical combinations which result from the action 
f certain ‘‘pickling” solutions. This portion of the 
jbject is so large that I can only hope to set before you 
srtain prominent facts. ^ 

First, with reference to the colour produced by the 
nion of metals. Here is a mass of red copper, and here 
ne of gray antimony : the union of the two by fusion 
roduces a beautiful violet alloy when the proportions are 
0 arranged that there is 51 per cent, of copper and 49 
er cent, of antimony in the mixture. This alloy was 
^ell known to the early chemists, but unfortunately it is 
rittle and difficult to work, so that its beautiful colour 
an hardly be utilised in art. The addition of a small 
uantity of tin to copper hardens it, and converts it, from 
physical and mechanical point of view, into a different 
let^. The addition of zinc and a certain amount of lead 
3 tin and copper confers upon the mettal copper the 
roperty of receiving, when exposed to the atmosphere, 
arying shades of deep velvety brown, characteristic of 
[ic bronze which has from remote antiquity been used 
Dr artistic purposes. But by far the most interesting 
op^ alloys, from the point of view of colour, are those 
troduced by its union with zinc, namely brass. Their 
(reparation demands much care in the selection of the 
laterials, and 1 might have borrowed from the manufac- 
ure of brass instance after instance of the influence of 
races of impurity in affecting the properties of the alloy, but 
t is unnecessary to dwell upon this alloy in Binningham, 
or in all that relates to the mechanical manipulation of the 
Boys of copper with tin and with zinc, you are masters. 

have many inducements in this place to speak about 
his beautiful alloy. I am proud to be a namesake of the 
raftsman, William Austen, who, in 1460, made that 
lagnificent monument in brass which covers the remains 1 
nd commemorates the greatness of Richard Beauchamp, I 
iarl of Warwick, and I am glad to remember that Queen i 
Bizabeth granted the first patent for the manufacture of 
irass in England to William Humfrey, Assay Master of 
he Mint, a predecessor in the office it is my privilege to 
lold. 

I want, however, to direct your attention to-night to some 
Hoys of copper with which you are probably less familiar 
ban with brass. In this direction Japanese art affords a 
icher source of information than any other. Of the very 
aried series of alloys the Japanese employ for art metal- 
work, the following may be considered to be the most 
nportant and typical. The first is called shaku-dG ” ; it 
emtains, as you will observe from Analyses I. and II.,* in 
Shaku-dd, 

I. I IT. 


Copper 94*50 ^ Copper 9577 

1*55 Silver 

3*73 Gold 4-16 

Lead ‘ii 

Iron and Arsenic ... traces 100 ’oi 

99-89 

ddition to about 95 per cent, of copper, as much as 
pci* cent, o< gold. It has been used for very large 


67-31 

32-07 

traces 

•52 

Copper .. 

Silver 

Gold 

IV. 

.. 51*10 

•• 48*93 
*12 

99*90 
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works. Colossal statues arc made of it ; one cast at 
Nara in the seventh century being specially remarkable. 
The quantity of gold is, however, very variable ; speci- 
mens I have analysed contained only 1*5 per cent, of the 
precious metal. The next alloy to which I would direct 
your attention is called “ shibu-ichi.” There are numerous 
Shihu'ichi, 


Copper ... 
Silver 
Gold 
Iron 


varieties of it, but in both these alloys, shaku-do and shibu- 
ichi, the point of interest is that the precious metals are, 
as it were, sacrificed in order to produce definite results ; 
gold and silver, when used pure, being employed very 
sparingly to heighten the general effect. In the case of 
the shaku-do, we shall see presently the gold appears to 
enable the metal to receive a beautiful rich purple coat or 
paiina^ as it is called, when treated with certain pickling 
solutions ; while shibu-ichi possesses a peculiar silver- 
gray tint of its own, which, under ordinary atmospheric 
influences, becomes very beautiful, and to which the 
Japanese artists are very partial. These are the principal 
alloys, but there are several varieties of them, as well as 
combinations of shaku-do and shibu>ichi in various propor- 
tions, as, for instance, in the case of kiu-shibu-ichi, the 
composition of which would correspond to one part of 
shaku do rich in gold, and two parts of shibu-ichi rich in 
silver. Interesting effects are produced by pouring two 
alloys of different tints together just at the solidifying 
point of the less fusible of the two, so that the alloys 
unite but do not blend, and a mottled surface is the 
result. These alloys arc introduced into almost every 
good piece of metal-work. 

Now as to the action of pickling solutions. Many of 
you will be familiar with the mysteries of the treatment 
of brass by “dipping” and “dead dipping,” so as to pro- 
duce certain definite surfaces, but the Japanese art metal- 
workers are far ahead of their European brothers in the 
use of such solutions. 

The South Kensington Museum contains a very valu- 
able series of fifty- seven oblong plates, some plain and 
others richly ornamented, which were specially prepared 
as samples of the various metals and alloys used by the 
Japanese. The Geological Museum in Jermyn Street has 
a smaller, but very instructive, series, of twenty-four 
plates presented by an eminent metallurgist, the late M. 
Hochstiilter-Godfrey. From descriptions accompanying 
the latter, and from information I have gathered from 
certain Japanese artificers nowin London, it would appear 
that there are three solutions generally in use. They are 
made up respectively in the following proportions, and 
are used boiling. 

I. II. III. 

Verdigris 438 grains 87 grains 220 grains 

Sulphate of copper 292 „ 437 „ 540 ,, 


Verdigris ... 
Sulphate of copper 

Nitre 

Common salt 
Sulphur 

Water 

Vinegar 


II. 

• 87 grains 
437 „ 

87 „ 
146 „ 
233 


I gallon — 
— I gallon 


gallon 

fluid drachms 


y, *05, xooa, puQuaaea m isoiiey « 

■ Aaalyisa No*. I. and HI. are by Mr, Oowland, of the Imperial 
mmt at Owlca; No*. 11. and IV. by Prof. Kalitchcr, i>Sw4 
eexv. 93. * 


I That most widely employed is No. I. When boiled in No. 
III. solution, pure copper will turn a brownish red ; and 
shaku-do, which, you will remember, contains a little gold, 
becomes purple ; and now you will be able to appreciate 
the effect of small quantities of metallic impurity as 
affecting the colour resulting from the action of the 
pickle. Copper containing a small quantity of antimony 
gives a shade very different from that resulting from the 
pickling of pure copper. But the copper produced in 
Japan is the result of smelting complex ores, and the 


no 


NATURE 


methods of purification are not so perfectly understood 
as in the West. ITxe result is that the so-called ** anti- 
mony^' of the Japanese art metal-workers, which is pre- 
sent in the vanety of copper called ‘‘ kuromi,*' is really a 
complex mixture containing tin, cobalt, and many other 
met^s, so that a metal-worker has an infinite series of 
materials at command with which to secure any particular 
shade ; and these are used with much judgment, although 
the scientific reasons for the adoption of any particular 
sample may be hidden from him. It is strictly accurate 
to say that each particular shade of colour is the result of 
minute Quantities of metallic impurity, and these speci- 
mens ana diagrams will, 1 trust, make this clear, ana will 
prove that the Japanese arrange true pictures in coloured 
metals and alloys. 

[This portion of the subject was illustrated with much 
care by coloured diagrams representing specimens of 
Japanese art metal- work, by photographs projected on 
the screen, as well as by the reflected images of small 
ornaments made of the alloys w'hich had been specially 
referred to. There was also a trophy of leaves of copper 
of vaiydng degrees of purity coloured brilliantly by one or 
other of the “ pickles aboi-e described.] 

There is one other art material to the production of 
which I hope art workmen in Birmingham wdll soon 
direct their attention, as its applications are endless. It 
is called in Japanese “ mokumc,” which signifies “ wood- 
grain.” It is now very rare even in Japan, but formerly the 
best specimens appear to have been made in Nagoya by 
retainers of iheDaimio of Owari. I have only seen six 
examples, and only possess a single specimen of native 
work, and have therefore had to prepare a few illustra- 
tions for you in soldered layers of gold, silver, shibu-ichi, 
shaku-do, and kuromi. 



Fig. 3. 


This diagram (Fig. 3) shows the method of manufacture. 
Take thin sheets of ^most any of the alloys 1 have 
mentioned, and solder' them together layer upon layer, 
care being taken that the metals which w'ill present 
diversity of colour come together. Then drill conical 
holes of vary ing depth, A, in the mass, or devices in 
trench-like cuts of V section, n, and hammer the mass 
until the holes disappear ; the holes will thus be replaced 
by banded circles and the trenches by banded lines, A 
Japanese artificer taught me to produce similar effects by 
taking the soldered layers of the alloy, and by the aid of 
blunted tools making depressions on the back of the 
mass so as to produce prominences on the front, c. These 
prominences are filed down until the sheet is again flat ; 
the banded alloys will then appear on the surface in 
complicated sections, and a very remarkable effect is 
produced, especially when the colours of the alloys are 
developed by suitable pickles." In this way any device 
may be produced. In principle the methoa is the same 
as that which produces the damascening of a sword-blade 
or gun-barrel, and depends on the fact that under certain 

* Tb« following »c»lder W9M fotmd to axi» Arer well 
Silver ... ... ... S5*5 

Zmc... ... ... ... 36*0 

Copper ... ... i8’s 
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conditions metals behave like viscous solids, and as truly 
as pitch or honey does, only in the case of 
mdkume the art workman has a wide range Of tinted 
metals at command. 

Throughout Japanese art metal- work, in w^hich I hope 
you will take increasing interest, there is the one prfn^ 
ciplc of extreme simplicity and absolute fidelity to nature. 
The brilliant metals, gold and silver, are used nmst 
sparingly, only for enrichment, and to heighten the 
general effect ; these precious metals are never allowed 
to assert themselves unduly, and are only employed 
where their presence will serve some definite end in 
relation to the design as a whole. A Japanese proverb .. 
asserts that He who w'orks in gold puts his brains into 
the melting-pot," meaning, 1 suppose, that this metal, so 
precious from an artistic point of view, demands for its 
successful application the utmost effort of the workman, 
and suggesting that gold should not be employed in* 
massive forms such as would result from melting and 
casting, but should be daintily handled, beaten on to the 
work, or embedded with the hammer. 

Bear in mind that in Birmingham, when a really fine 
work is produced in silver, the surface is often made gray 
by chemical means, ** oxidised," as it is termed, and this 
subordination of the brilliancy of silver to artistic effect, is 
well understood by the celebrated American firm, Messrs. 
Tiffany, of New York, who are doing so much to catch 
the spirit of Japanese art metal-work. All 1 ask you to do 
is to carry this still further— to cover base metals with 
these glowing coloured oxides, and thus to add to the 
permanence of art work, by producing surfaces which 
will resist the unfavourable atmospheric influences of our 
cities. 

Hitherto wc have considered the union of metals by 
fusion, but fire is not the only agent which can be em- 
ployed for this purpose. Tw'o or more metals may be 
deposited side by side by the aid of the electric battery. 
Bimiingham was, as you well know, the early home of 
electro-metallurgy, an industry to the development of 
which the great firm of Elkington has so materially con- 
tributed. I have no statistics as to the amount of pre- 
cious metals annually employed for electro-deposition in 
Birmingham, but it is known that a single works in Paris, 
belonging to M. Christofle, deposits annually six tons of 
silver, and it has been estimated that the layer of silver 
of the thickness actually deposited on various articles 
w'ould, if spread out continuously, cover an area of 140 
acres.' I w'ill not, however, dwell upon the deposition of 
gold and silver in their normal colours. 1 would remind 
you that copper and zinc may be deposited by electrolysis 
so as to form brass, and that all the beautiful bronzes and 
alloys of the Japanese can be obtained by galvanic agency ; 
and further, by suitable admixtures of gold, silver, and 
copper, red-gold, rose-coloyred gold, or green gold may 
be deposited, so that the electro-metallurgist has at his 
command the varied palette of the decorative artist. 

[The images of beautiful deposits of coloured gold, 
specially prepared by Messrs. Elkington, w'ere then pro- 
jected on the screen.] 

1 ought to allude to what has been called the moral 
aspect of colour, and although 1 cannot follow Goethe* itt 
his attributes of colour, which seem to me to be fantastic 
and over-strained, I quite recognise the poetic sympathy 
of Shakespeare in making Bassanio select the casket of 
lead, which contained the warrant for his earthly happi- 
ness, because “ its paleness moved him more th^ elo- 
quence.” 1 ask you to remember Ruskin's words, lh« 
“all men completely organised and justly tmj^ca 
enjoy colour ; it is meant for the perpetual comfort ana 
delight of the human heart ; it is richly bestowed cm the 
highest works of creation, and the winent sign and sw 
of perfection in them being associated with hie in tne 

* H. BowlSet, de Ckim. ti de Jtxiv. p. 549* 

" F«rb«nkhrc. 
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iuman body, with light in .the sky, with p^ty and hard- 
less in the earth ; death, night, and pollution of all kinds 

^Jmurt^icd^tum to the concluding part of our subject. 

[t has long been known that thin films of certain metals 
ind certain metallic oxides act on light in the same way 
IS thin films of other translucent substances. I have here 
tuch thin films of oxide of lead, which, many years ago, 
^obili* Bccquerel, and Gassiot taught us to deposit, and 
luch films have since been used in decorative metal- work. 

[Beautiful examples of such films were projected on the 
crcen.] 

I wish I had time to point to the great interest and im- 
>ortance of films of coloured oxide of iron in the temper- 
n|; of steel, for it is well known that, apart from the 
laentific interest of the subject, the shades from straw- 
:olour to blue which pass over the surface of hardened 
fteel when it is heated in air, afford precious indications 
is to the degree of temper the metal has attained, and 
n no industry is this better shown than in the manu- 
facture of steel pens. I must pass this over, and turn to 
me other instance of the formation of coloured films on 
netals. Here is an ordinary plumber’s ladle filled with 1 
ead, which will soon be molten when it is placed over | 
his fiame. The air will play freely on the surface of the 
nelted lead, and, as a certain temperature is reached, 
rery beautiful films will pass over the surface of the 
nctal. If the lead contains very minute quantities of 
radmium or of antimony, the effect will be greatly height- 
med. If the light from the electric lamp be allowed to 
all on the surface of the bath of lead, it will be easy to 
brow the image of the metallic surface on the screen, 
ind you will see how beautiful the films are and how 
•apidly they succeed each other when the metal is 
skimmed. What, then, is the special significance of the 
jxperiment from our point of view ? It represents in a 
singularly refined way the one experiment which stands 
)ut prominently in the whole history of chemistry ; for the 
brmation of a coloured scum on lead when heated in air 
las been appealed to, more thany any other fact, in sup- 
port of particular sets of views from the time of Geber in 
the seventh century to that of Lavoisier in the eight- 
eenth. It was the increase in weight of the lead when 
heated in air that so profoundly astonished the early 
chemists ; and, finally, the formation of a coloured oxide 
by heating lead in air was the important step which led 
on your great townsman, Priestley,^ to the discovery of 
oxygen ; and, as the fact of his residence among you will 
never be forgotten, Birmingham may claim to have been 
connected, through him, with one of the most splendid 
contribution ever offered to Chemical Science. 


NOTES 

Prof. RUcker, F. R. S., has been appointed by the Lord 
President of the Council to the Professorship of Physics in the 
Normal School of Science and Royal School of Mines, rendered 
vacant by the death of Prof. Guthrie, F. R, S. 

At the Royal Society on Thursday last (November 25) a paper 
was read by Sir Richard Owen, containing some further evidence 
on the structure of the very remarkable extinct marsupial, 
Thylacoleo carnifex. The author re-affirmed his previous state- 
ments that it was a carnivorous beast of the size of a lion, the 
probable prey of which had been the larger herbivorous marsu- 
pials, also now extinct. Prof. Flower, after reviewing the 
additional evidence that bad been adduced, repeated his convic- 
tion expressed eighteen years ago in a paper read before the 
Geological Society, that the dentition of TkylacoUo found no 
parallel in any existing predaceous carnivore, but was formed on 

* pointed tlmt the ei^timent with minium coafinaed his view t hat 
tmuy ealdtied in air derived oxygeny^v/M the air. 


a totally different type, and that there was therefore no justifica- 
tion for assigning to it habits for which it did not seem particu- 
larly well adapted. The essential conditions in a dentition 
which would enable an animal to seize and overcome large and 
struggling prey, as seen in both lions, tigers, wolves, and the 
existing carnivorous marsupials, are laige canines set well apart, 
with incisors so small as not to interfere with their piercing 
action ; whereas in Thylacoleo the canines are rudimentary, and 
the central incisors greatly developed. The alternative, some- 
times suggested, that the animal was herbivorous, was equally 
improbable. In fact, it would not be safe to do more than 
speculate on the habits or food of an animal the dentition of 
which was so highly specialised, and without any analogy in the 
existing state of things. Prof, Huxley said that he agreed with 
the conclusions of the last speaker. 

A COURSE of six lectures, adapted to a juvenile auditory, on 
“The Chemistry of Light and Photography” (with experi- 
mental illustrations), will be given at the Royal Institution by 
Prof. Dewar, M.A., F.K.S., on the following days, at three 
o’clock : — Tuesday, December 28, i886 ; Thursday, December 
30 ; Saturday, January i, 1887 ; Tuesday, January 4 ; Thursday, 
January 6 ; Saturday, January 8. 

The Royal Society have just received from Fgypt a consign- 
ment of specimens of the different strata of soil in the Delta, 
The borings have been carried out to a depth of nearly 200 
feet, and the solid bottom has not yet been reached. The 
Royal Engineers in Egypt have been intrusted with the work. 
The specimens, which are chiefly of sand and clay strata, are 
deemed of great importance, and the Society has granted 
I money for the continuance of the work, which will be carried 
j out by the detachment of Engineers as hitherto. 

The Secretary of State for War has given permission for Sir 
Frederick Abel, C.B., the Chemist of the War Department, to 
accept the post of organising secretary to the Imperial Institute, 
provided that the duties do not interfere with those of his 
appointment under the War Office ; and Sir Frederick Abel has 
been desiretl by the Prince of Wales, President of the Imperial 
Institute, to enter upon his work as soon as possible. The new 
secretary has just completed his work in connection with the 
I electric lighting of the Indian and Colonial Exhibition, and is 
also retiring from his duties in connection with the Society of 
Arts. 

On November 17, at 7h. 1 8m. p.m., a fine fireball was seen 
at Stonyhurst College, lUackbum. It appeared to be several 
times as bright as Venus. In colour it was violet, and of a 
distinct pear shape. The part of its path observed, as far as 
could be judged from the stars seen through detached clouds, 
was from near t Ceti to the small stars above Fomalhaut, about 
88 Aquarii. Its path was slightly curved. So brightly did it 
shine that attention was first called to it by the illumination of 
the sky, although seen from a room in which the gas was lighted. 

The Morning Star of Jaffna, in Ceylon, reports the death of 
the taxidermist of the Victoria Museum in that town from the 
bite of a cobra, under very curious circumstances. While 
feeding a cobra, which he had supposed was harmless firom 
previous extraction of the poison-bag, it suddenly bit his hand* 
For a few minutes he took no notice, thinking the bite harm- 
less, but pain and nausea soon began. Carbolic acid was 
applied, ligatures were bound round the arm, an incision was 
made at the bite, and the blood of the arm was wholly re- 
moved* Various antidotes were used, but the unfortunate man 
lost the power of speech, and soon afier every muscle seemed 
to have become paralysed, and breathing entirely ceased. 
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Artificia) respiration was therefore resorted to, and this opera- 
tion was unceasingly continued for nine hours, when at last the 
patient made an attempt to breathe, and soon regained con- 
sciousness enough to make his wants known. He steadily im- 
proved until the Friday, the accident having taken place on a 
Wednesday, and then astonished those around him by stating that 
during the severe operation of Wednesday night he was con- 
scious of all that was taking place, but was unable to make his 
feelings known, not having power over a single muscle. It 
would seem that the poison paralysed the nerves of motion, but 
not those of feeling, for he could see, and hear, and feel, 
although the physicians, even by touching the eyeball, could get 
no response either of feeling or consciousness. His partial 
recovery was, however, followed by a high fever and inflam- 
mation of the lungs, and he died, perfectly conscious, on 
the following Sunday. 

The New Zealand Clrovernment are about to collect salmon 
ova in Scotland and transfer them to that colony for incubation. 
It will be remembered that the Royal Commissioner for New 
Zealand has previously carried out similar work successfully, 
and it has been found that the S, sa/ar thrives well in the waters 
of that possession. I^ast year a large number of salmon ova 
were collected from Scotland, and hatched out and reared in 
New Zealand. 

Commencing on January i, 1887, a journal is to be published 
by the National Fish-Culture Associaii >n, comprising not only 
information regarding its transactions from time to lime, but also 
articles relative to the subjects of fish-culture, fish, and fisheries. 
A record will also be given of wha» takes place in connection 
with these subjects throughout the whole of the United King- 
dom, the colonies, and abroad. 

A STRONG shock of earthquake, lasting several seconds, w'as 
felt at Smyrna and in the adjacent districts early on the morn- 
ing of November 27, and news has been received of Tchesinc 
and Chios having been similarly visited. A strong shock was 
felt at Tashkend on the morning of November 29, causing 
damage to many houses in the Russian quarter. Two shocks 
were felt on Sunday at Somerville and at Charleston. A slight 
shock was felt in Cairo at half-past four o’clock on the after- 
noon of the 1 7th. The vibration lasted several seconds. 

During the past summer, Dr. Fr. Svenonius, the well-known 
Swedish geologist, has been prosecuting geological, ethnogra- 
phical, and glacial studies in Swedish Lapland. 

On the evening of November 4 a splendid display of the aurora 
borealis was seen at Throndhjem, in Norway. Not only the 
northern, but also the eastern and part of the southern, sky were 
covered with aurora. The radiation was particularly brilliant 
from south-west to north east, forming a wreath in all the 
colours of the rainbow. During October, several splendid dis- 
plays of aurora occurred, but none as brilliant as this one. 

On the evening of October 30 a brilliant meteor was seen 
from the Faloterbo lightship, on the south-west coast of Sweden. 
It went in a direction south-south-west to north-north-east, ex- 
ploding, as it seemed, from time to time, and displaying the 
most brilliant yellow, red, and green light. At times the sky 
was illuminated as in full moonlight. About a couple of minutes 
after the last explosion, reports as of guns were heard. At 
about 2 a,m. of November 5 another splendid meteor was seen 
at Hamar, in Norway. It went in a southerly direction across 
Lake Mjoseu, and disappeared from view, leaving a long, broad, 
variegated trail behind. 

Feof. Collett, the well-known Norwegian aoologbt, an 
notmees that the beaver ts now extinct in Northern Norway, 


[Du. a, 


but estimates that about too are still in existence in the sonth, 
chiefly in the province of Nedenaes. 

A KITCHEN-MIDDEN has just been discovered at Ginnerup, 
in Denmark, at the foot of a cliff near a dried-up sound* It is 
about a yard in depth and of considerable extent, and contains 
quantities of shells of oysters, mussels, &c. 

The last numbers of the yournai of the China Branch of the 
Royal Asiatic Society (vol, xxi. Nos. i and 2) contain a “ Sym- 
posium ** on the question whether Western knowledge, and 
especially, of course. Western science, should be conveyed to 
the Chinese through the medium of their own or of a Western 
language. Fourteen of the leading European scholars in Chioit 
took part in the discussion. Their views will not bear classifica- 
tion under the heads affirmative or negative, as some hold a 
middle place, exhibiting a leaning in one direction or another. 
The general tendency, however, is in favour of exciting the 
curiosity and interest of intelligent Chinese in the matter of 
Western knowledge by popular exposition in the native tongue, 
while reserving a more ailequate representation for a time when 
a sufficient number of Chinese shall have acquired foreign lan- 
guages to constitute a learned class in our sense of the expression. 

A further and final stage will be reached when the members of 
this class, themselves impregnated with foreign knowledge, shall 
convey it to their fellow-countrymen in their own tongue, 
gradually modified to suit the exigencies of doctrines now abso- 
lutely foreign to the genius of the Chinese language and beyond 
its capabilities. 

In the course of the discussion, some interesting facts with 
regard to the translation of scientific terminology into Chinese 
were mentioned. Dr. Marlin, of Pekin, referred to Ricci’s old 
tranUaiion of Euclid, which he entitled “The Fundamental 
Principle of the Science of (Quantity.” Oxygen, hydrogen, and 
nitrogen are translated so as to cxijress their characteri'.tics of 
supporting life, of lightness, and of derivation from nitre. On 
the other hand, I->r. Maegowan mentions that a translator’s 
difficulties in dealing with natural history terms are really enor- 
mous. He undertook the translation of Dana’s “ Mineralogy ” 
and LyelPs “ Elements of Geology” into Chine e for the Go- 
vernment, and a scientific native scholar was detailed to assist 
him. When they came to the plants that have the namei of 
foreign botanists, most of them polysyllabic, they were appalled, 
and as they could only be rendered phonetically, the native 
scholar decided against translating any portion of the plant’s 
name, transferring it bodily, according to sound, into Chinese. 
Similarly, the complex nomenclature of organic chemistry pre- 
sents a formidable difficulty. A Chinese clergyman, who took 
part in the discussion, delivered a particularly interesting address, 
urging that the phonetic method should, as a rule, be employe I, 
on the ground that the characters used in the translation of 
scientific terms have traditional meanings to the Chinese mind, 
and thus great confusion is created. The “ term ’’-controversy 
which has agitated theologians in China for the past half-century, 
and has divided them into two hostile camp-, appears likely to 
revive in the domain of science, the question lying betwee.i 
translation or phonetic reproduction. 

From a study of thirty two years’ observations of thunder- 
storms in the Vienna region, Dr. Hann finds that there is a ; 
double maximum of frequency. The greatest number occur in 
the first half of Juoe, the second smaller maximum is in the 
end of July; between these is a secondaiy minimum.^ (Thunder^ 
storms hardly ever occur in winter. ) This agrees with observa- 
lions in Munich. In Brussels most thunderstorms occur in the ... 
second halves of June and July. The daily period in Vienna T 
shows a chief maximum about 3.20 p.m., and a secondary one 
at 1.2 a.m. The spring and summer storms come mosUy from 
the Mt or south-east, and seem to belong to Mediterranean 
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Us|NMstwioi]|i^ csomtsig up ftoiu thu Adriutici a'i those of late 
tummer seem to be on the south or south-east border of Atlantic 
fepressions. 

BsTHTfAL Green Free Library has been doing a large 
unottot of good work in the thickly-populated district in which 
it is situated, not only by giving facilities for reading books, but 
3y science lectures and science ** talks.'* It is much in want of 
funds for the extension of operations, and we commend it to the 
X}nsideration of our readers. The librarian is G. F. Hilcken. 


Occultaiions of Stars by the Moon (visible at Greenwich) 


D.£C. 

Star 

Mag. 

DUap. 

h. m. 

Reap. 

h. m. 

CorrosMnding 
angles from ver- 
tex to right for 
inverttO image 





5 ... 

14 Ceti ... 

... 6i .. 

. 16 52 near approach 358 — 

10 ... 

48 Tauri ... 

... 6 .. 

. 5 52 .. 

. 6 38 

... loS 339 

10 ... 

B.A.C. 1526 

... 6 .. 

. 22 29 .. 

* 23 44 

... 78 292 


Saturn, December 5. — Outer major axis of outer ring = 45" *4 J 
outer minor axis of outer ring = I7"7 ; southern surface visible* 
Variable Stars 


The additions to the Zoological Society's Gardens during the 
past week include a Bonnet Monkey ( \facacus sinicus) from 

India, presented by Miss G. M. Fisher ; a Hedgehog 

\Mrinaceus ■- — ) from Madras, presented by Mr. H, R. P. 
Carter; two Mute Swans {Cygnus olo»)y European, a Common 
PcRfowl t^Pavo cristatus) from India, presented by Lady Siemens ; 
\ Red and Yellow Macaw (Ara chloro/tera) from South America, 
presented by Mr. Arthur Daunt ; a Grey Parrot {Psittaens er.- 
*Aa<m) from West Africa, presented by Mrs. Greenwood ; five 
Creat Eagle Owls {Pubo maxi/nus), European, presented by 
Mr. Philip Crowley, F.Z.S. ; a Common Guillemot Lotmda 
^■ioile), British Islands, presented by Mr. J. H. Gurney, F.Z.S. ; 
;wo Gambel’s Partridges {Callipcpla gambelli) from California, 
presented by Mr. W. A Conklin, C.M.Z.S. ; a Malabar Green 
Bulbul {Phylloruis atiri/rona) from India, received in exchange ; 
five Great Titmice maj»r), four Blue Titmice {Pants 

"(eruleus), two Bullfinches {Pyrrhula ettropisa), European, pur- 
:hascd. 


OUR ASTRONOMICAL COLUMN 

The Argentine General Catalogue of Stars. — This 
Catalogue, containing the mean positions of 32,448 southern 
stars determined at the National Observatory of Cordoba, has 
recently been published by Dr. Gould. The observations from 
which the Catalogue positions are deduced were made with the 
neridian-circle of the Cordoba Observatory during the years 
1872-80. During these years the zone-observations were the 
chief object of attention, and the present Catalogue contains the 
places of those stars whose positions were more elaborately 
ietermined during the progress of that great work, and consti- 
tute an addition to our knowledge of southern stellar positions 
)f perhaps not less importance than the Cordoba Zone-Cata- 
ogue. The Geneial Catalogue gives the positions, for the epoch 
1875 of most of the southern stars brighter than magnitude 
5J, the deficiencies in this respect being chiefiy found north of 
he parallel of 23", at which the zones begin. These omissions 
ivill be of comparatively small importance, inasmuch as the 
lew Durchmusterung of Prof. Schoufeld c tmpri cs all the 
iouthem stars within this region, w’hile accurate determinations 
if the brighter ones will have been made in the re-observa- 
:ion of Lalande*s stars now nearly completed at the Paris 
Observatory. 


ASTRONOMICAL PHEN 0 MP:NA FOR THE 
Vl^EEK 1886 DECEMBER 5-1 1 

[pOR the reckoning of time the civil day, commencing at 
^ Greenwich mean midnight, counting the hours on to 24, 
8 here employed. ) 

At Greenwich on December 5 

>un riaes, yh. 51m, ; souths, uh. 50m. 5i’4s. ; sets, ish. som. ; 
deck on meridian, 22“ 25' S. ; Sidereal Time at Sunset, 
20h. .47m. 

Moon (two days after First Quarter) rises, I3h. 3ora. ; souths, 
19h. 35ra. ; sets, ih. 51m.* ; deck on meridian, o** 19' N. 


Planet 
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Mm ... 
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^ Indkatet that the rieing is that of the precediag evening and the setting 
whi of Che ih^owing morning. 
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M signifies maximum ; nt minimum. 


Meteor- Showers 

The principal shower of the week is that of the Geminids ; 
R A. 105% Decl. 32“ N., hut moonlight will interfere with Us 
observation at the time of Us maximum, December lo-ii. 


Stars with Remarkable Spectra 
Star R.A. 1886 0 Decl. 1886 o Type of 

h. in. s. , , spectrum 

20 Leporis 563 ... ii 59*4^* ••• HI* 

ii9Taiiri 5 25 32 ... 18 30 5 N. ... Ilk 

64a Schjcllerup ... 5 38 52 ... 20 38 8 N. ... IV. 

oOrionis 5 48 59 ... 7 231 N. ... IIL 

ir Aurigse 5 51 27 ... 45 55*5 N. ... III. 


THE ROYAL SOCIETY^ 

T7OR many years it has been my duty as senior secretary to 
read at each anniversary the denth-roll of the ye.tr. The 
names this year are perhaps slightly fewer than usual, but many 
recall tons faces once familiar that we shall never see here again. 
Earliest among them c >mes Sir Frederick Evans, whose death 
took place only very shortly after our last anniversary. In the 
course of the preceding summer he crossed the Atlantic to take 
part in that International Conference which assembled at Wash- 
ington, to deliberate among other things on the choice of a 
common prime meridian for all civilised nations. On his return 
he was looking ill, and the illness increased until it carried him 
away. Yet even through his illness he kept on working at 
science, at a task he had undertaken, and which was almost 
completed when he died. To this I shall have occasion to refer 
again. In Mr. Busk we have lost one who has long been among 
us, and who took an active part in the scientific business of the 
Society. He repeatedly served on our Council, and both then 
and subsequently gave us the benefit of his exten ive kn jwledge 
and sound judgment in the imporlanr but laborious task of 
advising the Committee of Papers as to the proj>er mode of 
dealing with papers which they referred to him. In Lord Card- 
well we have lost a statesman whose political duties did not 
prevent him from coming among us and serving on our Council. 
The public services and singular honesty and straightforwardness 
of Mr. Forster are appreciated by the nation at large. Quite 
recently, at no advanced age, we have lost Prof. Guthrie, the 
occupant of a chair which a great many years ago I held for a 
time ; a man whose p^enial character drew around him a close 
circle of friends. Still more recently we have lost the Earl of 
Enniskillen, whose fine palaeontological collections are well 
known to geologists. Only the other day one passed away whom 
we seldom missed at our anniversary meeting, and who was 
frequently with us on other occasions : 1 allude to General 
Boileau, whose philanthropic labours will not soon be forgotten, 
and may, 1 trust, be recognised in a much needed form. 

The Fellows will have noticed with satisfaction a very oon- 

/ Anniversary Address hy Prof, G. G. Stokes, Pxestdent, on Tuesday, 
November 30, x886. 


1X4 


NATUm 




sidemble excels of income over expenditure in the balance sheet 
for the year. At first sight it m^ht be supposed that as the 
TVimmctUmt come out at irregular intervals there might have 
been fewer parts published than usual ; but it will be found on 
examination that the past year has borne its proper share of 
printing expenses. The excess is really due to a substantial 
imi^vement in the Society’s property, under the careful and 
judicious management of our Treasurer. 

Last year our President informed the Fellows of the munificent 
offer made to the Society by Sir William Armstrong to give to 
the Scientific Relief Fund the sum of 6500/., provided an equal 
sum were raised by subscription from the Fellows, and, if need 
be, other friends of science who might not belong to the Society. 
As the Fellows are aware, a circular was sent round by the 
Treasurer mentioning Sir William Armstrong’s generous offer, 
and inviting subscriptions ; and the Treasurer has also written 
privately to a number of persons, Fellows and others. The 
sum subscribed or promised in response to this invitation amounts 
to about 4200/. ; and though tne sum thus raised does not 
amount to what Sir William promised to duplicate if it could be 
raised, he has most generously not only waived the non-fulfilment 
of the condition subject to which the former offer was made, but 
has still further augmented it ; and he now promises not only to 
duplicate the sum raised in answer to the Treasurer’s appeal, but 
to give the further sum of 3600/., thus raiding the capital from 
the present sum of about Sooo/. to 20,000/. He will be ready to pay 
the whole sum of 7800/. as soon as the ^ubscriptions promised to 
the Treasurer have been collected. The only condition attached 
to this princely gift is, that, besides meeting the ordinary objects 
for which the Fund was instituted, the Council should feel them- 
selves at liberty to apply a portion of the income to defraying the 
annual subscriptions of Fellows in special cases where such a 
course might seem desirable. 

The path of the total eclipse of September 9 of last year, in 
any place where it felt on land, was so remote from this country 
no expedition went out to observe it. It was visible in New 
Zealand, and in anticipation of it our Eclipse Committee sent 
out a memorandum to the colony indicating the points of special 
interest to look out for. We have received accounts, drawings, 
and photographs of the eclipse from Dr. Hector and others. 
One of the most remarkable features of this particular eclipse 
was the appearance of two white and unusually bright promin- 
ences which attracted general notice, and were compared to 
electric lamps, and which, situated on opposite sides of the sun, 
were just over the places of two laige spots, one close to the 
limb, and on the point of disappearing, the other not seen before 
the eclipse but visible next day, having in the meantime come 
round the limb. 

The present year afforded another of those rather rare occa- 
sions, always of brief duration, which are affordetl for the study 
of solar physics by a total eclipse of the sun. Calculations made 
long beforehand showed that a total eclipse was to be expected 
on Au^st 29. The path of the total phase on the earth’s 
surface is always narrow, say 100 miles or so across, and on this 
occasion it swept obliquely across* the Atlantic Ocean, cutting 
the Western Coast of Africa about Benguela, and sweeping 
across some of the West India Islands to a part of the mainland 
of South America, where it ended. 

Though there was a long belt of ocean over which the totality 
would be visible, and where the impo; ing spectacle of a total 
eclipse might be witnessed, this was not available for regular 
scientific observations, which require land on which to fix the 
iustruments. On the mainland of America the total phase 
would come on so shortly after sunrise that the sun would be too 
low for good observations, and therefore the Island of Grenada, 
•which^lay within the belt of totality, was much to be prefeired. 

Of the two available stations, one lay in the British dominions, 
and wis pretty easy of access from England, and accordingly it 
aeemed to be the duty of our country to take a foremost place 
in the ol^scrvations, the results of which fwould be available to 
the whole scientific world. It was contem^dated first to send 
expeditions to both places— to Benguela as well as Grenada. 
The cost of this would, however, exceed what could be spared 
from the Government Grant without unduly curtailing what was 
available for other objects. Accordingly application was made 
to the Lords of the Treasury for a grant of 1000/. towards the 
cost^f the expeditions. Inquiries were also made as to the 
probable climate at the two places ; and here I have to express 
our thanks to the Govemor^^Genoral of the Windward Istods, 
who'pttt us in communication with Dr. Wells of Grenada* from 


whom we obtained valuable information regarding the ditnato of 
that island, and to the ConsuLGencral for Portugal wno obtained 
information for us from the Polytechnic Institution at Lisbon 
to the amount of sunshine about the end of August at Loanda, 
which may be taken pretty well as representing Benguela. 

Hie iniormation we obtained from various sources as to Ben* 
guela was rather conflicting, but there seemed a pretty general 
agreement that even if the sun should be shining at the time of 
the edipse the sky was likely to be hazy. This would much 
interfere with good observations, especially as regards the corona ; 
and as the expense of the expedition to Benguda would be con- 
siderable, and the success very doubtful, we thought it better to 
give up that part of the project and confine ourselves to Grenada. 
Being anxious to trench as little as possible on the national ex- 
penditure, and finding that a little more could be taken from the 
Government Grant than we had expected, we wrote to 'the 
Treasury reducing our application 10500/., which, with osststance 
from the Admiralty in the shape of the use of a ship-of-WM on 
the West India station, and supplemented by some money from 
the Government Grant and from our own Donation Fund, might 
enable us to meet the expenditure. 

The result was that a sum not exceeding 500/., to supplem^t 
what could be spared from the Government Grant, was granted, 
and the expedition, as the Fellows are aware, has sailed and 
returned. It was fairly successful, the observations Imving been 
prevented by clouds at only one of the stations occupied. 

There has not yet been time to discuss the observations in full| 
but two points already appear to have come out pretty clearly. 
One is that the brightness of the corona, which on this occasion 
was actu dly measured, was much less than had been expected, 
and less apparently than it had been on former occasions. This 
seems to show that the brightness is liable to great changes in 
comparing different years, as we know is the case with the form. 
The other point touches on the question of the possibility of 
photographing the corona independently of an eclipse, 
photographic brightness of the corona be not overpowered by 
that of the atmospheric glare immediately around the sun when 
there is no eclipse, then when the sun is partially eclipsed we 
might expect to be able to trace the outline of the limb of tw 
moon for some way outside the sun, since the moon would be 
projected on the background of the corona. The experiment 
was fried both by Capt. Darwin at Grenada, and by Dr. GiH 
at the Cape, but in neither case was the limb traceable outside 
the sun. This throws doubt on, but does not disprove, the 
validity of the method ; for Dr. Huggins himself has new 
obtained photographic apjiearances apparently referable to tije 
corona since the Krakala"b eruption. It may l)e that the finclj 
suspended particles, whether connected with the Krakatao 
eruption or not, which produced those gorgeous sunsets that were 
so remarkable, have not yet wholly subsided, and cause a con- 
siderably increased atmospheric glare. It may be that the corona 
has actually been much less bright than usual for the last few 


years. 

The present year has been signalised hy that remarkable 
volcanic explosion in New Zealand, of which we have read 
accounts in the newspapers. We have received from Dr. Hector 
a series of jihotographs of the district, taken at no great lengtli 
of time after the explosion. 

The Krakat^ Committee, which was appointed at the sugges- 
tion of our late President to collect information relative to the 
great cniption, have now I may say completed their work. The 
Royal Meteorological Society had appointed a Committee to 
get together information respecting the remarkable atmospheric 
phenomena witnessed after the eruption. It was thought dcsii^ 
able that the two Committees should work in concert, and 
accordingly our Committee was enlarged by the addition of two 
members of the Royal Meteorological Society, even though they 
did not happen to be members of the Royal Society, who und^- 
took that share of the work. The information collected under 
this head Is naturally voluminous, since it requires 
training to describe the atmospheric appearai^. Our I«e 
Fellow, Sir Frederick Evans, undertook the 
continued to work at it even in an advanced st^c of the 
which carried him off. Another fortnight* it 
would have enabled him to complete it. H» 
to have Been written in pencil on wparate sh^» of n^-p^jw, 
but his successor in the office of Hydrographer, 
our Fellow, was so |^od M to Ukc up the work 1 
the use of materials left by Sir F. Evans, phrijy 
dependent labour, he hiw now completed iL The report on air* 
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I»tttri>a&c6 WAS uttdertalcen by Geneml Strachey, and is ready, 
^rof. Judd undertook geology ; the matenals are ready, and 
Iwmeh the actual rtwort is not yet written, the writing would 
ikebut rery little time. Mr. Scott undertook to collect infor- 
mation as to floating pumice ; but as it h^ been found that the 
Ciakat^ pumice does not possess distinctive features whereby it 
ould be recognised, and therefore the origin of the pumice t^t 
hips have encountered at a distance from Krakat^ remains 
aiknown, little trustworthy information could be obtained under 
his bead, and the report has been handed over to Prof. Judd to 
mbody with the geology. The heaviest part of the report, that 
elating to sunsets and atmospheric phenomena, has been pre- ] 
»ared by the Hon, Rollo Russell and Prof. Archibald, the two 
^ellows of the Royal Meteorolo,»ical Society who have been 
nentioned as having been added to the Committee, and is ready, 
rith the exception of a little revision, and it remains only to 
nrepare an introduction, index, &c. The whole report may 
herefore be regarded as all but complete in manuscript, and 
t will be for the new Council to deal with it. 

The Circumpolar Committee have now brought their labours 
o a close, the report on the observations taken by Capt. Dawson 
it Fort Rae being printed and published. The reports of 
he expeditions undertaken by Austria, the United States of 
\merica, Germany, and Holland are, I understand, complete, 
ind those by France and Russia are in a forward stale. Before j 
he accounts of the observations taken at different stations by | 
he observers of different nations shall have been for some time 
>efore the public, it would be premature to expect general con- 
tusions to be <lediiced from this great undertaking. 

Vciy satisfactory progress has been made during the past year 
vith the publication of the Report of the ChaUttt^^er Expedition. 
The volumes already published and in the Society’s Library now 
imount to sixteen on Zoology, and three introductory on other 
jubjects. Others are in a very forw.ard state, and it is expected 
hat the whole will be published very nearly within the time 
mentioned by the Committee, probably at the end of the next 
financial year. 

As mentioned in the Presidential Address last year, advantage 
!ias been taken of the British occupation of Egypt to make some 
sxploralions by way of boring in the Delta of the Nile, to the 
^ults of which geologists attach great importance. The War 
Department has allowed some of the staff of the Royal Engineers, 
^hen their services were not otherwise required, to take part in 
;hc operations, and has lent the boring apparatus, and the Royal 
Society voted the sum of 350/. out of its own Donation Fund to 
Icfray the cost of labour and other incidental expenses. It was 
jontemplated originally to make a chain of borings, but the 
Jepth to which it has been found necessary to proceed in order to 
;et through the ordinary deposit has turned out to be so great 
hat it was thought better, instead of attempting many, to try 
ind get if possible down to rock, or to something else which 
might afford evidence that what could be referred to alluvium 
from the Nile or drifted sand had really been got through. 
A deep boring has accordingly l^een made at Zagazig, under 
the direction of Capt. Dickenson, R.E. This has now been 
carried to a depth of 190 feet 6 inches below the surface, or 
164 feet 5 inches below the mean sea-level at Alexandria, and 
yet nothing has been reached but sand and clay with small 
pebbles. Prof. Judd is now engaged in the examination of the 
moitter brought up. A derangement of the boring apparatus 
prevented for the present further progress, and tlie use of a 
narrower pipe than any at hand would be required for carrying 
the boring deeper. The Committee considered that it would be 
more important to extend this boring, so as if possible to get 
down to rock, or else to Miocene fossils, than to make a fresh 
boring in a different place, and arrangements are being made 
accordingly. The inquiry was deemed a proper one to be assisted 
out of the Government Grant, and the sum of 200/ has been 
voted from this source to supplement the Royal Society’s grant 
already mentioned. 

The ordinary meetings of the Society are well known, and 
are frequently attended by strangers by permission of the Fellows 
present ; and the papers brought before us are known to the world 
through our publications. But a great deal of scientific work is 
done of which the outside public knows nothing. There have 
been thirteen meetings of tne Cotmcil during the year, and the 
attendance at our council meetings is remarkably good. There 
have been more than seventy meetings of committees and 
at^«ciominittees. 

There is further another task on which a great deal of gralut. 


tons and conscientious labour of the highest kind is bestowed. 

I allude to the examination of papers with a view to advising 
the Committee of Papers as to their publication. The past year 
has shown no flagging in scientific activity in relation to papers 
brought before us. 

The preparation of the manuscript for another decade, 1874 
to 1883, of the Royal Society’s catalogue of scientific papers, 
now almost complete. This ^eat work has been extremely use- 
ful to men of science in enabling them at once to find where a 
memoir on a particular subject, written by an author whose name 
they know, as is usually the case, is to be found. To some ex- 
tent it enables them also to find what has been written on a 
particular subject, for there are usually one or two authors, 
whose names they know, who have made it a special study, and 
on consulting their papers references are frequently found to the 
writings of others who have written on the same subject. Never- 
theless, it must be confessed that the value of the catalogue 
would be greatly increased if it could be accompanied by a key, 
of the nature of an index rerum. It was originally contemidated 
that this should be added, but the magnitude of the undertaking 
has hitherto prevented the Committee from attempting it. To 
be well done it would require the long-continued labour of a 
scientific staff representing different branches of science, and 
they could not be expected to engage in so heavy a work without 
adequate remuneration. 

A great deal of work has been done during the past year in 
relation to the library. More than 50CX5 volumes have been 
removed to other rooms to make space for the more important 
works constantly accruing. A list of duplicates and deficiencies 
has been printed and circulated among corresponding societies. 

A shelf catalogue is in progress, and is about a third of the way 
towards completion. Some work has also been done upon a 
catalogue of miscellaneous literature. 

The electric lighting of the Society’s apartments, which is now 
complete, seems to have given general satisfaction. 

On August 31 of this year, our distinguished Foreign Member, 
M. Chevreul, attained his hundredth year. Rarely indeed is it 
given to any one to see right through a century, more rarely still 
to retain his powers to such an age, yet both, I am happy to say, 
have been granted to M. Chevreul. In anticipation of this 
event, preparations were made for its due celebration. I received 
an invitation for our Fellows to assist at the celebration ; but 
unfortunately it wiis at a time of year when mo-;t of us were 
scattered, and moreover time did not permit of making it generally 
known. 1 am afraid we had no representative at the actual 
ceremonial, but I am sure that none the less our hearts were with 
the veteran savant. 

j This year has also witnessed the celebration of the 2S0tK 
anniversary of the University of Heidelberg. The Council had 
appointed our Foreign Secretary as a deputation to represent the 
Society on the occasion. Unfortunately when the time was close 
at hand, Dr. Williamson w is prevented by the condition of his 
health from taking part in the celebration ; but acting on the 
emergency on b^alf of the Society, I requested our Fellow, 
Sir Henry Roscoe, to take his place, which he was so good as 
to do. 

In his Presidential Address last year, Prof. Huxley suggested 
the idea, I may say expressed the hope, that the Royal Society 
might associate itself in some special way with all English- 
speaking men of science ; that it might recognise their work in 
other w'ays than those aflforded by the rare opportunities of 
election to our foreign membership, or the award of those medals 
which are open to persons of all nationalities alike. This sug- 
gestion has been taken up in one of our colonies. We have 
received a letter from the Royal Society of Victoria, referrii^ 
to this passage in the Address, and expressing a hope that in 
some way means might be found for establishing some kind of 
connection between our own oldest scientific Society and those of 
the colonies. 

The Council have appointed a Committee to take this 
into consideration, and try if they could devise some suitable plan 
for carrying out the object sought. The Committee endeavoured 
at first to mme a scheme which should not be confined to the 
colonies and dependencies of the British Empire, should 
embrace all English-speaking communities. But closely con- 
nected as we are with the United States by blond mid language, 
th^ are of course politically a foreign natmn, and this factUirew 
difficulties in the way of framing at once a more ejcten^ scheme, 
so that the Committee confined themselves to the colonies aim 
dependencies of our own countiy, leaving ddie wider object §bt 
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some fatttre eode«wrar, shottld the country concerned seem to 
desire it. The scheme suggested w»s laid before the members 
of the present Council, but there was not an adequate oppor- 
tunity of discussing it, and it will of course come before the new 
Council. Should they approve of some such measures as those 
recommended by the Committee, they will doubtless assure 
themselves in some way or other that those measures are in 
accordance with the wishes of the Fellows at large before they 
are incorporated into the Statutes. 

But in connection with this subject there is another suggestion 
which 1 would venture to offer, and which 1 know has been 
thought of by others. 

A good many years it was not unusual to elect to the 
Fellowship men of distinguished eminence in departments other 
than scientific. More recently a change'was made in the Statutes 
where y Privy Councillors arc enabled to become Fellows by a 
special method, without interfering with the seleciion by the 
Council of fifteen from among the candidates whom they recom- 
mend to the Society for election. This to a certain extent super- 
seded the necessity of appealing to other than scientific claims, 
and in some respects the method had special advantages. Those 
who attained to a place on Her Majesty^s Privy Council were 
sure to be distinguished men, whom we should be glad to wel- 
come among us ; and hy confining the privilege of special 
election to these, with whose appointment the Council had 
nothing to do, all invidious distinctions w’ere prevented. But 
the method has the disadvantage that it applies only to a parti- 
cular class of merit. A man, for instance, might be of quite 
first-rate eminence in poetry or literature, but that would not 
lead to a seat on the Privy Council. Such a man could only be 
elected by being placed on the selected list of fifteen. But it 
seems to me that there is something not quite courteous either to 
the eminent man himself, or to the scientific man who would 
have to be passed over to make room for him, in thus putting 
him in competition with those who seek admission on purely 
scientific grounds. I cannot help thinking that it might be well 
if the Council had the power of recommending for special 
election men of high distinction on other than scientific grounds, 
whose connection with us would on both sides he felt to be an , 
honour, and who, though not, it may be, themselves scientific, 
might usefully assist us by their counsel. I do not think it would | 
be difficult to devise means for providin:^ that such a privilege 
should be accorded only in case of very high eminence. 

The application of photography to the delineation of celestial 
objects has of late years made rapid strides ; and, partly owing 
to the improved sensitiveness of the plates, partly to greater 
exactness in regulating the motions of equatorially-mounted 
telescopes, it has been found po sible to photograph even minute 
stars. The question is accordingly now seriously entertained 
whether we may not trust to photography for the formation of 1 
star maps and star catalogues, taking eye -observations on a suffi- 
cient number of stars here and there for reference, and trusting 
to differential measurements taken on the plates for determining 
the positions of the other stars. Indeed, I think the practica- 
bility of this application may now be considered as established, 
and there only remains the question of the best mode of carrying 
it out on a uniform plan. In the course of the autumn I had a 
letter from Admiral Mouchez, Director of the Paris Observatory, 
in which he informed me that in response to the presentation of 
specimens of the admirable star photographs taken by the MM, 
Henry, several of the astronomers to whom they had been sent 
suggested that it would be well that a conference of astronomers 
of various nations should be held, with a view to taking con- 
certed action for obtaining on a uniform plan a complete map of 
the whole starry heavens. He w ished accordingly to obtain an 
expression of opinion on the part of the Royal Society as to the 
desirablenes'- oi bolding such a conference ; and as it was contem- 
plated, in case the proposal should be favourably entertained by 
those consulted, that the conference should be held at Paris in 
the spring, and it would be necessary to give timely notice to the 
astronomers who live in the southern hemisphere, an early reply 
was requested. 

As ii would have defeated Admiral Mouchet's object to wait 
till the Council should re-assemble after ihe recess, 1 wrote at 
once to consult four of our Fellows specially named by Admiral 
Mouchez; and on receiving their replies I wrote to Admiral 
Mouchez, saying that under the circumstances 1 took it upon me 
to expr^ m the name of the Royal Siociety our approvaf of the 
atffiestion, explaining at the same time that 1 aid so on the 
mSmrsianding, which 1 fully believed to be in accordance with hii 


intention, that the astronomers who might attend the conference 
should not be considered as pledged to the adoptum of the 
methods or scale of the MM. Henty, but that the whole subject 
should be open to discussion. On reporting what 1 had done to 
the Council when they met after the recess, I obtained an expres- 
sion of their approval. 

In these photographs a remarkable instance was exhibited of 
the power of photography to reveal the existence of objects 
wholly invisible to the eye. One of the stars of the Pleiades 
was found to be surrounded by a nebula which cannot be seen 
with telescopes. The reason of the difference of power of the 
plate and eye is very obvious : with the eye an object is either 
seen or not seen at once, whereas with the plate, provided ihe**e 
be an absence of stray light, feebleness of intensity can be made 
up for by length of exposure. 

But the MM. Henry are by no means the only persons who 
have applied photography to the delineation of the stars. Among 
others, our Fellow, Dr. Gill, who has sent us some excellent 
specimens of the photographs obtained by his instrument, pro- 
poses to take at the Cape Ob-ervatory photographs of the whole 
starry heavens of the southern hemisphere, under such conditions 
as to include the magnitudes contained in Argelandcr’s ** Durch- 
musterung ” of the northern hemisphere, and to subsejiuenUy 
reduce the observations so as to complete Argelanderis great 
work by extending it to the southern hemisphere. Prof. Kapteyn, 
in Holland, has nobly undertaken to devote his spare time for 
seven years to superintending the reduction. Dr. Gill lias laid 
the proposal before the Government Grant Committee. Having 
regard to the magnitude of the undertaking, and the probability 
of a conference of astronomers being shortly held in Paris to 
discuss the whole question, the Government Grant Committee 
suggested to the Council of the Royal Society that they should 
ap|x>int a committee to lake the subject into consideration, and 
the Council have acted on this suggestion. Dr. Gill intends to 
come to Europe in the spring, so that the committee will be able 
to consult him personally. . , 

This morning I received through the Foreign Office an invita- 
tion from the Academic des Sciences for myself and some other 
delegate of the Royal Society to attend the conference to which 
I have already referred, which is fixed for April l6. I shall 
take the first opportunity of consulting the new Council as to 
their wishes. 

The Copley Medal for this year has been awarded to the 
veteran in science, our p'oreign Member, Prof. Franz Ernst 
Neumann, for his researches in theoretical optics and electro- 
dynamics. 

Having in his earlier years treated of crystallographic subjects 
almost half a century ago, he turned his attention to the theory 
of light. Fresnel had, with his wonderful sagacity, arrived at 
his celebrated laws of double refraction from ihe theory of tranS’ 
verse vibrations, aided by conceptions derived from a dynamical^ 
theory which was only in part rigorous. Cauchy and Neumann, 
independendy of each other, were the first to deduce from a 
rigorous dynamical calculation, applied to a particular hypothesis 
as to the constitution of the ether, laws of double refraction, not 
indeed absolutely identical with those of Fresnel, but closely 
resembling them. In this case the laws were known beforehand. 
But in a very elaborate later paper, Prof. Neumann deduced 
from theory the laws of crystalline reflection, laws which appear 
to agree with the observations of Seebeck, and which had not 
been discovered by Fresnel, though some of them were indepen- 
dently and about simultaneously obtained by MacCullagh. 

Prof. Neurnoiin is perhaps still better known in connection with 
the theory of ifeMctro-dynamics, and the mathematical deduction 
of the laws ot induced currents due to the motion of the primary 
and secondary conductor. He may be said to have completed 
for the induction of currents the mathematical treatment which 
Ampere had applied to their mechanical action. 

Of the two Royal Medals, it U the usual, though not invari- 
able, practice to award one for the mathematical and physical, 
and the other for the biological sciences. . , . 

One of these medals has this year been awardecl to Fr^ 
Peter Guthrie Tait, for his varions mathematical and pnysicai 

"xait is wen known for his nnroeroos 
papeisin both pure mathematWes ^ physics. The Ute^ 
Waiiam Hamilton refflwded him as his own succefsor ^5^ 
on and completing the newly-invented calculus of qnaterw^ 
of which ftof, Tait Is conflnu^y mking 
Among bis investigatiosis in the domain of enperimenial pihynca 
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toay be mentioned his determination of the conducting powers 
hi metals for heat by a method which appears to possess special 
ladvantagei, and his investigation of the effect of extremely great 
pressures on thermometers, undertaken with a view to deducing 
icorrect rc»«Ua for the temperatures at great depths in the ocean 
from the pbservati ms made in the Challenger expedition. This 
latter subject has led him to investigate the behaviour, as to 
compressibility and development of heat, of liquids and solids 
under enormous pressures, a subject in which he is still engaged. 
Before concluding, I must mention his elaborate papers on systems 
of knots, recently printed in the Ttansactions of the Royal 
Society of Edinburgh. 

The other Royal Medal has been awarded to our Fellow, 
Mr. Francis Galton, fjr his statistical inquiries into biological 
phenomena. 

Mr. Gallon is well known as an explorer and geographer, and 
his mind is singularly fertile in the devising of ingenious instru- 
ments for various objects. Many years ago he brought before us 
some remarkable experiments instituted with a view to test a 
particular biological theory, in which rabbits of a pure variety 
were so connected with others of a different variety that the same 
blood circulated through both individuals, and the point to deter- 
mine was whether this blood- relationship, in the mjst literal 
sense of the term, had any effect on the offspring. Contrary to 
what the theory in question led us to regard as the more probable, 
the result proved to be negative. It is, however, in accordance 
with the rules for the award of the Royal Medals, more espe- 
cially the later investigations of Mr. Galton, in relation to vital 
statistics, that have been taken as the grounti of the award. He 
has shown that by taking the average of a number of individuals 
having some condition in common, individual peculiarities apart 
from that condition arc eliminated in the mean, and results arc 
obtained which may be regarded as typical of that condition. 
One way of doing this is by his method of compound photo- 
graphs. Thus we may obtain typical features of criminals of a 
particular kind, of consumptive persons, and so forth. By 
adhering to the method of averages, he has even succeeded in 
obtaining a mathematical expression, very closely verified in 
observation, connecting the mean deviation of some condition 
{?iuch for example as stature) in a series of individuals, from the 
general mean of the same condition, with the mean deviations of 
tne same condition in the relatives of tho^e same individuals of 
different kinds, such a; fathers, brothers, &c. Nor is the statis- 
tical met hod applicable to bodily characteristics alone. Mr. Galton 
has even extended it with remarkable ingenuity and originality 
tp mental phenomena also. 

The Rumford Medal has been awarded to Prof. Samuel P. 
Langley, for his researches on the spectrum by means of the 
bolometer. 

A better knowledge of the ultra-red region of the spectrum, 
which includes the larger part of the energy of solar radiation, 
?nad lojig been a desideratum when Prof. Langley commenced 
his work upon this subject. Finding the thermopile insufficiently 
sensitive for his purpose, he contrived the “ bolometer.” This 
instrument depends upon the effect of temperature upon the 
electrical resistance of metals, a quantity susceptible of very 
accurate measurement ; and, with its aid, Prof. Langley has been 
i able to explore a part of the spectrum previously almost inac- 
; cessible to observation. 

I A result of Prof. Langley’s work, very important from the 

I lK)int of view of optical theory and of the ultimate constitution 
of matter, relates to the law of dispersion, or the dependence 
of refrangibility on wave-length. Cauchj’s formula, which 
corresponds well with observation over most of visible spec- 
f irum, IS found to break down entirely when applied to the extreme 
I ultra-red. 

Prof. Langley has given much attention to the important 
^ question of the influence of the atmosphere on solar radiation, 

I I he expedition to Mount Whitney, successfully conducted by 
him in face of many difficulties, has given results of the utmost 
value, pointing to conclusions of great interest and novelty. 

The Davy Medal has been awarded to our Foreign Member, 
M. Jean Charles Galissard de Marignac, for his researches on 
atomic weights. 

M. Marignac^ numerous researches on atomic weights, which 
have been continued for a great number of years, have played 
an exceedingly important part in establishing and consolidating 
that i^round-work of diemistry. They are remarkable for ori- 
Jiwkty in devising methods appropriate to the respective cases, 
. ihe most conscientious care in discovering errors which occurred 


in the respective operations, and indefatigable perseverance in 
finding means to eliminate the disturbing influences. His labours 
are all the more valuable because he chose for their field chiefly 
those elements which are most generally used in chemistry, and 
are most important to chemists, and on which the determination 
of new atomic weights is most generally made to depend. 


TE/V YEARS^ PROGRESS JN ASTRONOMY^ 

III. 

QOMETS,-—V>mmg the past ten years we have been favoured 
with an extraordinary number of comets, and while perhaps 
no single great step has been made, yet it is certain, 1 thint, 
that our knowledge of these mysterious objects has gained a real 
and considerable advance. 

In 1876, curiously enough, not a single comet appeared ; but 
in 1877 there were 6 ; in 1878, 3 ; in 1879, 5 ; in 18 o, 5 ; in 
1881, 8 ; in 1882, 3 ; in 1883, 2 ; in 1884, 3 ; and in 1885, 6 ; 
and so far this year, 3. Forty -four comets in all have been 
observed during the ten years, six of which were conspicuous 
objects to the naked eye, and two of them, the great comet of 
1881, and the still greater one of 1882, were very remarkable 
ones. 

The first of these will always be memorable as the first comet 
ever photographed. Dr. Henry Draper photographed both the 
comet itself and its spectrum ; Janssen obtained a picture of the 
co-net, and Huggins of its spectrum. 

A number of excellent photographs were obtained of the 
great comet of 18S2, especially by Gill, at the Cape. And it is 
worth mentioning that in May 1882 a little comet (not included 
in the preceding list, because no observations were obtained of 
it) was caught upon the photographs of the Egyptian eclipse. 

Two of tne bright comets, Wells’s cornel of i88i and the great 
comet of 1882, approached very close to the sun, and their 
spectra, as a consequence, became very complex and interesting. 
A great number of bright lines made their appearance. Sodium 
was readily and certainly recognised ; iron and calcium pro- 
bably, but not so surely. The evidence as to the niturc of the 
sun’s corona, derived from the swift passage of the 1881 cornel 
through the coronal regions, has already been alluded to. 

The Pons Brooks comet of 1883-84 is extremely interesting 
as presenting the first instance (excepting Halley’s comet, o, 
course) of one of the Neptunian family of comets returning tc 
perihelion. I'here are six of these bodies with periods ranging 
from sixty-eight to seventy years. Halley’s comet, the onJ) 
large one of the group, has made many returns, and is due in 
1910. Pons’s comet, firs.t observed in 1812, has now returned ; 
Olbers’s omet of 1815 is due in 1889, and the three others, all 
of them small, in 1919 20 and 1922. 

1 have spoken of them as Neptunian comets, ue. their pre- 
sence in our system is known to be due in some way to thii 
planet. The now generally received theory is that they havi 
nad their orbits changed from parabolas into their present shap< 
by »he disturbing action of Neptune. Mr. Proctor has pointe< 
out certain unquestionable, though, 1 think, inconclusive, oh 
jections to this view, and he proposes, as an alternative, th 
startling and apparently improbable hypothesis, that they hav 
been ejected from the planet at some past time by something lik 
volcanic action. 

On the whole, however, the most important work relating t 
comets has been that of the Russian astronomer Bredichin. 
has brought the mechanical and mathematical portion of th 
theory of comet’s tails to a high degree of perfection ; followinj 
out the lines laid down by Bessel, but improving and correctin 
Bessel’s formulae, and determining their constants by a mos 
thorough discussion of all the accurate observations available. 

It is hardly possible to doubt any longer that all the facts ca 
be represented on the hypothesis that the tails are composed c 
minute particles of matter, first driven off by the comet, and Ihei 
repelled by the sun, Bredichin’s most interesting result, arrivei 
at in 1878, is that the tails appear to be of three, and only three 
distinct types— the long straight streamers which are due to 
repulsive acceleration about twelve limes as great as the sim' 
attraction ; the second and most ordinary class of broad'Curve 
tails for which the repulsive force ranges between one and tw 
and a half times that of the attraction ; and, finally, the shor 
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«tttbby bruAbea which are found in a few cnacs, and correspond 
to a repulsive force not more than one>fourth the aon*s attrac- 
tion. Supposing, as he does, that the repulsion is the same 
for ca.-h atom, the apparent repulsion, or repulsive accelerathn^ 
would be greater for the lighter atoms and nearly inversely pro- 
portional to their molecular weights ; and so he concludes that 
probably tails of the first type are composed of hydrogen, those 
if the second type of hydrocarbons, like co.ll-gas, and those of 
the third of iron, and its kindred metals. As to the second ^pe, 
the spectroscoi>e speaks distinctly in confirmation. Tails of the 
first and third types arc not common, and are usually faint, and 
since Br»dichin*s result was announced there has been no 
opportunity for spectroscopic verification in their case. 

I said his investigations had ^ven a mathematical and me» 
ohanical explanation of comets* tails ; but the pkysteni question, 
as to the nature of the force which causes the observed repulsion, 
remains unsettled, though I think there is no doubt that general 
opinion is crystallising into a settled belief that it is electrical ; 
that the sun is not at the same electric potential m surrounding 
apace, and that, in consequence, semi -conducting masses of 
pulverulent matter, such as comets seem to be, are subject to 
powerful electric forces as they approach and receile from the 
central body. At the same time there arc those---Mr. Ranyard, 
for instance — who forcibly urge that the direct action of the solar 
hioi might produce a similar repulsive effect by causing rapid 
evaporation from the front surface of minute particles, chargetl 
with gases and vi|^>ours, fr^^n bjr the cold of outer space. 

I ought not to dismiss the subject of comets without at least 
alluding to the numerous unprecedented and interesting pheno- 
mena presented by the great comet of 18S2 : first, its unques- 
tionable relation to, but distinctness from, its predecessors of 
1880, 1843, and 1668, the three belonging to one brotherhood, 
of common origin, and all following nearly the same path around 
the sun. I call special attention to this point, because Miss 
Clerke, in her new and admirable ** History of Astronomy in 
the Nineteenth Century” (which 1 hope every one interested in 
astronomy will read as soon as may be), has, I think, made a 
mistake regarding it, assigning to the difference between the 
computed periods of these comets much too great an importance. 

The strange elongation of the nucleus of this comet into a 
string of luminous pearls ; the faint straight-edged beam of 
light that enveloped and accompanied the comet for -^ome time ; 
and the several detached wisps of attendant nebulosity that were 
seen by several observers, are all important and novel items of 
cometary histor)-. 

•^Afetears -—Time will not allow any full discussion of the pro- 
gress of meteoric astronomy. It must suffice to say that the 
whole course of things has been to give increased certainty to 
our newly- acquired knowledge of the connection between 
meteor-swarms and comets, and to make it more than probable 
that a meicor-swarm is the result of the disintegration and 
brcakmg-up of a comet. This seems to be the special lesson of 
the Bwids, the re-appearance of which, as a brilliant star- 
shower last November, attracted so much attention. In an im- 
portant paper read before the National Academy of bciences, 
April, Prof. Newton pointed out how all the facts connected 
with the division into two of Biela s comet forty years ago, its 
subsequent movements and disappearance, and the meteoric 
showers of 1872 and 1885, and esixjcially the peculiar features 
of this last shower, all conspire to enforce this doctrine. 

I mention, doubtfully, in this same connection the recent sup- 
posed discovery by Denning of what are generally alluded to 
as *^long radiants^’ ; systems of meteors, <.r., which for weel«, 
and even months, together, seem nightly to emanate from the 
same point in the sky. One of these radiants, for instance, the 
first of half a dozen described by Mr. Denning, is abottt ij 
north of TrianguU, and the shower appears to last from July 
to November, at the rate of perhaps one or two an hour. 

If fact is realf it follows inevitably that, disseminated 
through all the space in which the earth is moving, and has 
been moving for several years — not less than i,ooo,ooc^ooo 
fidles — ^thcrc are countless meteoroids moving in parallel lines, 
and with a velocity so great that the earth’s orbital motion of 
19 miles a second is absolutely insignificant as compared with 
theirs. Their speed mast be many hundreds of miles per second. 
Ihb may be true, but I own I am not ready to accept it yet. 
The observations indicate directly no extraordinaiy swiftness. 
Mr. Proctor, whose mind appears at present to be chjefiy occu- 
pied by the idea that suns and planets are continually bombard- 
mg th& neighbours (or at least do so at some stage of their 
exutence), ascribes such meteors to the projectile energies of 


some of the great stars. But there is not time to discttss 
his notion^ and It hardly necessary, until it has begun to receive 
somewhat more extensive acceptance. I am not awasp that, so 
far, he has any converts to his theory of comets and meteors^ 

Stars . — Want of time will also prevent any adequate treat- 
ment of the recent progress of stelm astronomy. 

Two great works in the determination of star places must, 
however, be mentionecl. One is the nearly completed catalogue 
of ail the northern stars, down to the ninth magnitude, begun 
almost twenty years ago, under the auspices of the Astronomische 
Gesellschaf^t, by , the co-operation of some fifteen different obser- 
vatories. 'rhe observations are now nearly finished, and several 
of the observatories have already reduced and published their 
work. A very few years more ought to bring tne undertaking 
to a successful end. 

Another similar work, almost, though not quite, extensive, 
is the great catalogue of southern stars, made at the Observatopi' 
of Cordova by our own Dr, Gould and his assistants. 
himself, with his own eyes, observed every star of the whole 
number — nearly 80,000— his assistants reading the circle ana 
making the records ; and the whole has been reduced, printeo, 
and published within the space of twelve years-— a ventaole 
labour of Hercules, for which, most justly, our National Aca- 
demy has awardetl him the Watsson Medal. He had already, some 
years ago, receive<l the gold medal of the English^ Royal Astro- 
nomical Society, for the “ Uranometria Argentina,” an enumera- 
tion of all the naked-eye stars of the southern hemisphere, with 
their approximate positions and estimated magnitudes. This, 
however, was only a .sort of preliminary by-play, to pass the 
time vrhile waiting for the completion of his oliservatory anci 
meridian-circle. 

We must mention also the remarkable star-charts made by 
Dr. Peters, of Hamilton College, of which he has already 
published and distributed at his own expense about twenty, and 
more are soon to follow. , , • .1 

But the okl-fa-hionccl way of cataloguing and charting 
stars is obviously inadequate to the present needs of aslronomyl 
and a new era has begun. While, herealter, as hitherto, the 
principal stars, several hundred of them, will be observed even 
more assiduously and carefully than ever before, with the m# 
ridian-circlc or similar instruments, the photographic 
supersede the eye for all the rest. It is now easily possible tjl 
photograph stars down to the thirteenth or fourteenth 
tude, and to cover a space of .sejuare on a single plate, ihe 
remarkable ihirteen-and a- half-inch instrument corwtructed b; 
the Henry Brothers, for the Paris Observatory, and first bro 
into use last August, does this perfectly. Instruments ^ 
similar, but smaller, lately set up at Harvard College, at the 
Cape of Good llo]^, and at Liverpool, while they do not reach 
so faint stars, cover more ground at a lime. 

Negotiations are already under way lo secure the co-operatim. 
of a number of observatories for a photographic survey of ihi 
heavens ; and it is probable that, after some preliminary consulta 
lion and l^efore very long, it will be actually in progress. Accord- 
ing to Struve s estimates, it could be accomplished in about ten or 
twelve years, even on the Paris scale, by the combined efforts of 
fourteen or fifteen establishments. Orders have already been given 
to the Henry Brothers, by Dom Pedro, of Brazil, and Mr. Com- 
i raon, of England, for instruments precisely like the one at Pans, 
j Americans, and New Yorkers especially, may well take a pecdiar 
inlere.st in astronomical photography, since it was at C amende, 
in l86i, that the first star- photographs were ever made, and here, 
in New Yodyjtdtherfurd and Draper were among the e^icst 
and mostiiHiM workers : in the observatory above us w now 
mountea f3B|^stn>ment with which Kutherfurd ^ 

unrivalled pWes of the moon and his plates of the Plciadea. 
more than twenty years ago. 

During the pa.st ten years, stellar photometry hw become 
a new science. Its foundations, indeed, were laid by J. Her^L 
Seidel, Wolff, and ZoUner, before 1870, and the ra^utud^ ^ 
some two hundred stars had been measured, and iw* ^ f. 
atmospheric absorption determined. But f 

Pickenng. at Harvard, in the ^ 

instrumwte, and his “ ^ 

careful measurement of the brightness o^f 
of the northern bemwphm, marks an A^e w 

cl 
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idW •' Unmometrie Oxonien«fa” tog«her will carry d^n to all 
th* reeird of th© present brightness of the stai's. 1 hey will 
5 especially valuable as data for determining changes m stellar. 

the past ten years the number of variable stars has 
sen from about lOO to nearly 150 ; and our knowledge of their 
eriods and light'curves has been greatly improved. In America, 
handler and Sawyer, of Boston, and Parkhurst, of this city, 
ftve done especially faithful work. During the ten year we 
ave had two remarkable “temporary stars,” as they are cal.jd 
•first the one which, in November 1876, in the constellation of 
!ygnus, blazed up from the ninth magnitude to the second, and 
icn slowly faded back to its former brightness, but to a nebulous 
ondition, as shown by its spectrum ; then also the one which, 
ist autumn, appeared in the heart of the nebula of Andromeda 
s of the sixth magnitude (where no star had ever been seen 
efore), slowly dwindled away, and is now beyond the reach, of 
ny existing telescope. Perhaps, too, we ought to rnentioii 
nother little ninth-magnitude star in Orion’s club, which last 
)ecember rose to the sixth magnitude, and is now fading ; it 
sems likely, however, from its spectrum, that this is only a new 
ariable of long period. 

As to star* spectra, a good deal of work has been done in their 
Qvestigatipn with the ordinary stellar spectroscopes by the 
Ireenwich Observatory, by Vogel at Potsdam, and by a number 
if other observers, — work well deserving extended notice if time 
»srmitted. But the application of photography to their study, 
irst by Henry Draper in this city, and by Huggins in England, 
s the important new step. By the liberality of Mrs. Draper, 
ind as a memorial of her husband, his work is to be carried on 
vith the new photographic instrument and method just introduced 
)y Prof. Pickering at Cambridge. He is able to obtain on a single 
date the spectra of all the stars down to the eighth magnitude 
n the group of the Hyades, each spectrum showing under the 
ttkroscope the characteristic lines quite sufficiently for classifica- 
ion. A different instrument is also to be built v\ith the Draper 
Fund, which will give single star-spectra on a much larger scale 
ind in fuller detail. 

Inuring the decade, the stellar parallax has been worked at 
jy |t number of observers. Old results have been confirmed 
jrwrrected, and the number of stars whose parallax is fairly 
leferfnined has been more than doubled. 'Phe work of Brunn »w 
ind Ball in Ireland, of Gill and Elkins at the Cape of Ciood 
Hope, and of Hall, at Washington, deserves esfiecial mention. 
K ipw heliometer of seven inchc’i aperture has been ordered 
brSe Cape Observatory, and W'hen it is received, a vigorous 
ittack is planned by cj-operation between that observatory 
ind that of Yale College, which possesses the only helioineter 
n America. 

puring the ten years, our knowledge of double stars has l>een 
npidly extended ; several observers, and most eminent among 
Kem Burnham, of Chicago, have spent much time as hunters 
af these objects, and have bagged between one and two thousand 
atf them. Several others, especially Doberck in England, and 
Plammarionin France, have devoted attention to the calculation 
of the orbits of the binaries, so that we have now probably about 
seventy- five fairly well defined. 

In tne study of the nehulse, less has been done. Stephan at 
Marseilles and Swift at Rochester have discovered many new ones, 
mostly faint, and Dreyer, of Dublin, has published a supple- 
mentary catalogue, which brings Sir J. HcrschePs invaluable 
catalogue pretty well down to date. The studio ofjiliden upon 
thejjreat Onon nebula and the so-called “trifid ndHHmeserve 
special mention, as securely establishing the these 

objects are by no means changeless, even for so shSTii time as 
twenty or thirty years ; also the discovery of a new nebula in the 
Pleiades by means of photography. 

Observoi^ones.^Darmg the ten years, a considerable number of 
new observatories have been founded. Abroad, we mention as 
most imwriant the observatories for astronomical physics at Pots- 
dam, in Prussia, and at Meudon, in France, also the Bischoffsheim 
Observatory at Nice and its succursal in Algiers. The great 
otoervatory at Strasburg can hardly be said to have been founded 
witain the period indicated, but the new buildings and new 
intruments and new efficiency date since 188a We ought not to 
paw unnoticed the smaller observatory at Natal, in South Africa, 
jna the private establishments of von Konkoly at O-Gyalla, of 
Mthanl at Hereny (both in Hungary), and of the unpronounce- 
wt jgetitleman Jednsejewic* at Plonsk, in Poland, and the 


observatory at Mount Etna, from which, however, we have no 
results as yet. 

In the United States, we have the public observatories at 
Madison, Wis., at Rochester, N.Y., and at the University 
of Virginia, and the, as yet, unfinished Lick Observatory in 
California: also a host of minor observatories connected with 
institutions of learning, and mainly designed for purposes of 
instruction ; such establishments have been founded within ten 
years at Princeton, at Norlhfield, Minn., at South Hadley, Ms., 
at Beloit, at Marietta, at Depauw, at Nashville, and at St. 
Louis, also at Franklin and Marshall College, and at Doane 
College, in Nebraska, at Columbia College, Ann Arbor, and 
Madison, Wis., and at one or two other institutions which escape 
me for the moment. Several others are also at this moment 
in process of erection. Every one of them ha.s a telescope 
from six to thirteen inches aperture, with accessory apparatus 
sufficient, in the hands of an astronomer, for useful scientific 
work. 

Instruments . — A large number of new instruments of great 
power have been constructed. We mention the great thirty- 
inch refractor of Pulkowa, the twenty- six-inch of Charlottesville, 
and the twenty-three inch at Princeton, for all which the lenses 
were made by our own Clark. We add the great Vienna 
t.wcnty-seven-inch telescope by Grubb, and the twenty-nine-inch 
object-glass by the Ilenrys, made for the Nice Observatory, but 
not yet mounted ; also the nineteen-inch telescope at Strasburg 
by Merz. Grubb has also at present a twcnty-eight-inch object- 
i glass under way for the Greenwich Observatory, and Clark has 
I nearly completed the monstrous thi' ty -six- inch lens for the Lick 
Observatory. '1 here never was a decade before when such an 
advance in optical power has been made. 

Great re /lectors have been scarce, the only ones of much im- 
portance constructed during the time being the twenty- inch 
instrument at Algiers, and Mr. Common’s exquisite three-foot 
telescope, which he has lately sold to Mr. Crossley in order to 
make way for one of five feet diameter, now, I believe, under 
construction. The old three- foot and six-foot instruments of 
l.ord Ro'Se have l^een improved in various ways, and are still 
in use, — especially in W'ork upon lunar heat. Among newly- 
invented instruments, we mention the meridian-photometer of 
Pickering, the wedge-photometer of Pritchard, the almiicantar 
of Chandler, the concave diffraction-grating of Rowland, and 
the bolometer of Langley — all, but one, American. Kcpsold’s 
improvements in the micrometer, in the heliometer, and in the 
mounting of equatorials should also be mentioned here. 

As to new astronomical methods, enough has been already said 
about photomciry and astronomical photography. It is plain 
that we are entering upon a new era. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

The examination for the Sheridan Muspratt Chemical 
Scholarship at University College, l.iverpool, will begin on 
December 9. The Scholarship is of the value of 50/. per annum, 
tenable for two years. Candidates should apply to the Registrar 
before December 6. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, November 22. — M. Jurien de la 
Graviere, President, in the chair. — On the life and work of 
L. R. Tulasne, by M. Ed. Bornet. The paper contains a 
somewhat detailed account of the labours of this eminent 
Iwtanisl, who was bom at Azay-le-Rideau (Indre-et -Loire) on 
September 12, 1815, and died on December 2, 1885. Ap- 
^nded is a list of the scientific publications of MM. Ixmts- 
Ren^ and Charles Tulasne.— -On ammoniaco-magnesian phos- 
phate, by M. Berthelot. In continuation of his previous re- 
searches on the colloidal and crystallised states of the earthy 
phosphates, and especially of the phosphate of mamesia, the 
author here studies the double ammoniaco-maipemn phos- 
phate, determining the conditions of formation ofmis compouod 
in chemical analysis. — The Montgaudier Caye, by M. Albert 
Gaudry. The author d^cribes a visit he recently paid to this 
cave, which is situated in the Charente district^ and whldi has 
revealed several objects of an artistic character, dating from the 
close of the Quaternary epoch, when the large faW of extinct 
species had already mostly disappeared* &it tome remains, 
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such as pieces of ivory embellished with clorvitigs of the aurochs 
and other animals, seem to have been executed at an eartier 
period* while the cave dwellers were still struggling for exist- 
cnce with the mammoth, with A^himocttos tickorkinus^ the cave- 
bear, cave-lion, and large hyaena, — On glyc^, glycogene, and 
glycogeny, in their relation to the production of heat and of 
mechanical labour in the animal system, by M. A. Chauveau. 
in' this first physiolomcal study of tMese elements, the author d^s 
more es{>ccially with the generation of heat in the oiganism 
while in a state of repose, I he reasons are set forth which 
lead to his broad generalisation regarding the preponderating 
part played by the glycose of the blood in organic combustions, 
source of animal heat and of muscular energy. It is now fully 
established that the absorption of glycose in the capillaries during 
the transformation of arterial into veinous blood is connected 
with the respective activity of the attendant combustions in the 
several organs. — Some remarks on the determination of mean 
values, by Leopold Kronecker. It is shown that in a con- 
verging series of real terms + . . . with positive real 

quantities t|fj, 1^2* * increasing with n beyond all limit, the 

limit of the expression — 

I 

— (^1 + ^2 V'a + + • • • + V'u) 

for increasing values of w is equal to zero. — On the movement 
of an indefinite and perfectly elastic fluid, by M, N.^ Marin. 
The object of this study is to complete the law of Mariotte by 
another described as the law of elasticity for jierfecily elastic 
and completely free fluids. In a fluid so constituted, it is laid 
down that all contraction determined by any cause whats^ver 
acting in a single direction, is instantaneously prop^aled in all 
other directions. — On the movement of a cord in a fixed plane, 
by M. Appell.—On the algebraic integrals of Kumraer’s equa- 
tion, by M. E. Goursat. — Analytical demonstration of a theorem 
relating to orthogonal surfaces, by M. Paul Adam. The theorem 
here dealt with is that of M. Maurice Levy regarding a g oup of 
surfaces in an orthogonal system, and by him demonstrateti on 
purely geometrical considerations.— On the unequal movement 
of a compressed gas in a reservoir freely discharging into the 
atmosphere, by M. Ilugoniot.— On an apparatus by which the 
lime may be communicated to the performers out of the con- 
ductor's sight, by M. J. Carpentier, The apparatus here de- 
scribed has been constructed at the request of the^ directors of 
the Paris Opera, It is based on the principle of visible signs, 
depending on a purely optical illusion, and prancing the im- 
pression of an ordinary conductor’s hand beating time. It is 
thus free from the defects inherent to the various electric appli- 
ances hitherto devised for the same purpo^.—On a means of 
increasing the power of fluid and electric agencies, by M. 
Charles Croa. In this process a return is made to the old 
idea involved in the expression “electric fluid,” and the \vircs 
arc regarded as analogous to elongated tubes through which 
pressure is transmitted. The experiment was suggested by I 
the author's researches on transmissions through more or less 
elastic tubes containing air or water. — On the tension of saturated 
vapour, by M. P. Duhem.-~On the physical properties of 
i^ury, by M. Marcellin Langlois. On the assumption of a 
mono-atomic molecule of mercury, the author determines its 
heat of evaporation, its specific heat, compressibility, anci heat 
of fusion. — Actinometric studies, by M. E. Duclaux. A new 
process of volumetric analysis for powdery zinc C?rzr </ of 

k Vieillc Monlagne), by M. Frederic Wed. By the process here 
described, 100 gr. of this substance yield 65*3 of pure xinc. 
Action of the alcohols on the protochlonde of gold and phos- 
phorus, by M. L. Lindet. Here are described the preparation 
and prop^es of two chlauroso phosphorous 
methylic ether.— On the Russian petrojeunas, by M J. A. Lc Bel. 
The chief element the petroleum of Baku, at the 
tremity of the Caucasus, are naphthenes, C„Htn, andnaphthylcnes, 
C * ; and their salient characteristic is that they do not fix 
bromine.— On the heats of neutralisation of malic and cjtric 
a^s and of their pyrogenedderivarives : remarks on thenumDOT 
obtained, by MM. H. Gal and E. Werner.-^ c^n cwela- 
tions between the modifications cxpenenced by spwes of different 
genera subject^ to the same influences, by M. Fontannes, 
Several analogous modifications are noted pervading m^y 
species of different genera throughout the gwlogical jrecord j but 
no theory is advanced to explain the ccrincidenc^-yOn x ifexr 
genus of parasitic Copepod, by EUgtee Canu* Thisnew 

itaparai^of the Syn^dians, and abounds on the MorchelUum 
(MUne-Edwfl^) frequenting the Wknereux distnet.— • 


On the anomalous formations of the Menispermese, by H* 
G^rd.— Observations on the plaster added to new winhs in 
the South of France and other parts of Europe by A, 
Audoynaiid. — Note on the coarse marine limestone formation of 
the Provins district (Seine-et-Mame), by M. Stanislas Meunier* 
— On the Devonian system of the Eastern Pyrenees range, hf 
M. Ch. Dep^ret. — On the pleromorphoses of the quaitx of 
Saint-Clement (Puy-dc-D6me), by M. Ferdinand Gonnard»^ — 
Description of a variety of Carphosiderite, by M. A. I.4mroix, 
The optical properties of this mineral, which was found in 
the neighbourhood of Mllcon (Sa6ne-et-I..oire), are described.— 
On the conditions of form and density of the terrestrial crust, 
by M. A. de Lapparent. It is argued that the generaWy* 
accepted views regarding the symmetrical flattening of tb< 
globe at the poles is far Irom proved, and it is suggested thaf 
in the southern hemisphere there exists an inaccessible anb 
arctic continent presenting a different conformation in tmi 
respect from that of the northern hemisphere, — On the mode ol 
formation of the Newfoundland banks, by M. J. Thoulet.— 
On the progressive desiccation of lacustrine basins in dry 
climates, by M, VenukofT. 
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COMPARA TIVE ANA TOMY OF VERTEBRA TES | 
MUmmts of Comparative Anatomy of Vertebrates^ 
Adapted from the German of Robert Wiedersheim, 
by W. Newton Parker. (London : Macmillan and 
Co., 1886.) 

I N examinations for the higher degrees and diplomas 
in science and medicine, candidates are required to 
show that they possess not only a knowledge of the 
anatomy of the chief types of the animal kingdom, but 
also of comparative morphology. Indeed, with respect 
to medicine, this latter is the more important, especially 
the morphology of vertebrates. For some time past 
English students have found themselves considerably 
handicapped by the want of a short and concise text- 
book on this subject, to enable them to meet the require- 
ments of Examination Boards ; the text-books available 
for their perusal being generally of too advanced a cha- 
racter, and better suited for the use of those wishing to 
make comparative anatomy a lifelong study, than for 
students whose ulterior aim is the practice of medicine 
or some of its branches. German students, notwith- 
standing the numerous works on comparative anatomy 
published in that country, seem to hav^e been equally as 
ill off for a suitable text-book as their English confreres. 

I So impressed was Prof. Wiedersheim that his Lehrbuch 
der Vergleichenden Anatomic,” a work well known and 
I appreciated by comparative anatomists in this country, 
and one of the leading works on the subject in Germany, 
was not a suitable book for ordinary students of medicine, 
that before bringing out a new edition of it he published 
a smaller one, entitled Gnindriss der Vergleichenden 
Anatomie der Wirbelthiere," expressly to meet their 
requirements. The number of English students suffi- j 
ciently acquainted with German to be able to take 1 
advantage of this work in the original is unfortunately 1, 
very small, but to those who could do so it has proved ■ 
td be of great assistance. So well has the German edition 
fuldlled the object of its author, that the idea occuned to 
others besides Mr. Parker^ that the translation of so 
useful a work into English was very desirable in the 
interests of English-speaking students, though it cannot 
but be a matter of regret that this should be necessary, 
and probably would not have been so, were English 
students as well acquainted with the German language as 
its importance demands they should be# 

Throughout the work before us Mr. Parker has retained 
the original plan of Prof. Wiedersheim^s ** Gnindriss,^’ 
but a considerable number of additions to and modifica- 
tions of the original text have been introduced. For some 
of these he acknowledges that he is responsible, while 
others have been inserted on the suggestion of Prof. 
Wiedersheim, who has also revised the whole work 
jsreviously to its publication. 

, work begins with a general introduction, in which 
the nature and meaning of comparative anatomy is ex- 
plsuned, a short outline of the cmbryological development 
structural plan of the vertebrate body is sketched 
^ and a table is given containing the general classifica- 
pm adopted by the authors throughout the work, of the 
Voi;*. XXXV,— No. 893 


principal existing vertebrate groups ; there is likewise a 
second table from H. Credner, showing the gradual deve- 
lopment of the Vertebrata in time. This part of the work 
occupies only 1 5 pages, and is well illustrated by means 
of nine woodcuts. It is preceded by a list of general 
works on comparative anatomy and embryology. 

The comparative anatomy of vertebrates, constituting 
the special part of the work, and occupying 315 pages — 
the remainder of the book — is dealt with under nine 
sections, arranged according to the different organs of 
the body. These are treated of in the following con- 
secutive order : integument, skeleton, muscular system, 
electrical organs, nervous system, organs of nutrition, 
organs of respiration, organs of circulation, and urino- 
genital organs. This part of the work is illustrated by 
320 woodcuts, most of which are taken from the German 
edition, but some are new. After each section is 
appended a short bibliographical list of the more im- 
portant and recent works relating to the subject under 
consideration in the chapter. 

In treating each section the plan adopted is to begin 
with a few general introductory remarks, applicable to the 
whole of the Vertebrata, on the anatomy of the organ or 
set of organs to be dealt with in the section, and then to 
proceed to the consideration of its special characters in 
j the different groups of vertebrates. By two kinds of type 
I being used, one larger than the other, the more essential 
characters of organs or structures are readily distinguish- 
able by the elementary student from the more theoretical 
and detailed information regarding them printed in the 
I smaller type. The more important words and passages 
‘ are further indicated by the use of heavy black and 
spaced types. The former we think might well have 
been dispensed with, as the use of so many kinds of 
types tends rather to confuse than render clear. The 
use of spaced type for important passages and words, 
though extensively used in German text-books, is 
only just beginning to be adopted by English authors 
and printers in place of italics, on which it is a very great 
improvement We must, however, enter a decided protest 
against the use of clarendon type for any purpose except 
headings, on account of the blotted and disfigured ap- 
I pearance it gives to the pages and on account of the dis- 
traction it produces on the reader. Notes explanatory of 
the text are frequently added at the foot of the page 
throughout the whole work ; that this should have been 
done is, we consider, a mistake. The introduction of 
footnotes into any work, and particularly such a work as 
the present, is extremely objectionable, and should be 
resorted to as seldom as possible except for references 
to other publications, where its use may be permissible. 
Nor is there any excuse in the present instance why so 
many footnotes should have been introduced, w^hen by 
the use of a few lines of the smaller type in the body of 
the page it could have been avoided. 

Throughout the text there is a want of uniformity in 
the manner in which the different kinds of type are 
used, which will probably be corrected in a new edition ; 
thus, for example, on p. 49 the word " Snakes is 
printed in spaced type, whereas three lines lower down 
“Lizards,*' another group of Reptiles, is printed in 
ordinary type, as are also the words “Birds” and 
“ Mammals ” on the next page. There are also some 

c; 
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descriptions of structures which might be improved in 
another edition, so as to make the meaning clearer to the 
student ; as an example of this, the history of the deve- 
lopment of hair may be mentioned. The brevity of some 
of the descriptions is, as the authors state, to some extent 
made up for by the number of woodcuts, but in some 
cases we think it would have been well had a few lines 
more been added, even had it been necessary to curtail 
some of the small print ; thus on the first page surely it 
would have been well to have devoted a little more space 
to e.vplaining what is meant by the words “ ontogeny and 
** phylogeny,” terms which are constantly referred to 
throughout the work. It is true that this is also a fault 
of the original German edition, but as the translator has 
not professed to adhere strictly to the German text this 
is a liberty which he might have taken. 

We regret to see the words ecto-, meso-, and endoderm 
used by Prof. Wiedersheim in the original German 
changed to epi*, meso«, and hypoblast in the English 
edition, as we consider the terms used by German and 
other Continental morphologists preferable to those em- 
ployed by many English writers. We also traverse the 
statement in the footnote, presumably Mr. Parker’s, that 
the former terms ^^are applied to the corresponding 
layers in the adult animal.” The terms are respectively 
s>monymous when applied to vertebrates ; the skeleton 
or muscular system of a rabbit is not spoken of as its 
mesoderm, but as being of mesodermic or mesoblastic 
origin. 

In describing the homologie-j of the carpus and tarsus, 
we quite approve of the position the authors have taken 
with regard to a subject of much controversy on which 
further investigations may throw more light, but we think 
in the general considerations regarding the derivation of 
limbs from fins the history of the evolutionary changes 
which have taken place is stated much more definitely 
than the state of our knowledge justifies. That the theory 
with which Prof, Wiedershehn’s name is connected should 
be brought prominently forward was to have been expected, 
but no reference is made to other views, such as those of 
Gegenbaur and Gottc, which, in the uncertain state of our 
knowledge of the subject, might have been expected. We 
notice that the pentadactyle form of Equus found by 
Marsh has been omitted in the illustrations of the ancestral 
forms of the horse’s foot, and referred to only doubtfully 
in the text. 

In the section on organs of circulation, the heart and 
its vessels arc excellently described, and the introduction 
occasionally of coloured illustrations makes the subject as 
dear as could be desired, but the description of the for- 
mation of the circulation in the liver and the modifica- 
tions of the trunk vessels which have occurred in the 
evolution of the higher from the lower vertebrates, is very 
short and meagre. 

The criticisms which we have passed, however, are not 
made with the view of finding fault with an excellent and 
creditable work, but are expiessed in the hope that in 
future editions it may be made more useful for the 
purpose Ibr whidk it Is intended. 

In conclusion, we beattily thank Mr. Parker for intro- 
ducing to English students a work which we are confident 
will prove a great assistance tblbfm in their studies, and 
by perusal of which they wiU be enabKsd to understand 


the anatoaiy of man in a much more comprehensive 
manner than they could from a study of human anatomy 

J. G. a 


SCIENCE IN NOR WA Y 
Nyt Maga&in for Naturvidemkaherne, “ New Journal 

of Natural Science.” (Christiania, 1886.) 

'^HE four volumes of this admirable publication which 
* have been sent to us by the Norwegian publishers, 
include the twelve numbers printed since 1882, and thus 
complete the third series of the magazine, which, not- 
withstanding its title of “ New,” is the oldest Norwegian 
publication of its kind. 

The subjects treated of in its pages belong, with few 
exceptions, to the general natural history of Norway, in 
which department special attention is due to Herr 
Leonard Stejneger’s paper on the “ Ornithology of 
' Western Norway,” as well as to the various interesting 
contributions of Dr. Robert Collett. To the latter 
eminent naturalist, well known for his able work ‘‘On 
the Fishes of Norway” (1874), the magazine is indebted 
for several communications regarding the number and 
distribution of various species of fishes, first observed in 
Norway between 1879 ^^d 1883, w'hile in his papers on 
the character and species of mammals indigenous to 
Norway, he has contributed much useful information in 
reference to the Norwegian beaver {Castor fiber). From 
the author’s observations, it would appear that the injury 
done to the forests by these animals in bringing down 
trees for the construction of their huts in no way justifies 
the indiscriminate destruction of the beaver, which had 
long been allowed to go on unchecked in Norway. This 
view has of late been so generally accepted that the 
Norwegian Government have been induced to appoint a 
close time of nine months in the year, during which the 
shooting or trapping of the beaver is legally prohibited. 
In special cases, and in certain districts, the local magis- 
trates may even extend this period to ten years if they 
see reason to apprehend the extermination of the ammal. 

Norwegian geology and mineralogy are well represented 
in these volumes, Dr. Kjerulf having added to his labours 
of an editor those of a diligent contributor, and besides 
several short papers on the finer mineralogical specimens 
derived from the Storvarts and other important Nor- 
wegian mines — a subject which is also well treated by 
Herrn Olsen, Miinster, and Knudsen — he has enriched the 
journal with interesting monographs on the local geolog> 
of the country, including notices of the dislocation! 
observable in the Christiania valley ; the character of thi 
formations at Mjosen-lake which have been brought tc 
light through recent railway-cuttings ; and the inclina 
tion of the principal lodes on Ekersund. Dr. Han 
Reusch describes at length the fall of meteors observet 
at Vaage in Tysne Island on May 20, 1884, giving nsefu 
tables of meteoric falls, whose dates are welt attested 
between 1784 and 1884. Besides varions other pap^s 
Dr. Reusch contributes some interesting geologica 
notice of the districts of Christiania, Valders, ant 
Viksnes, and considers at some length the evideno 
afforded by the fjelds of Western Norway, of the dwatiew 
of the Ice age, and the local extension of glacid action i 
Norway. 
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Th6 marine zoologist will find much valuable matter in 
the Intereatii^ by Messrs. Danielssen and Koren 

of the Asteridea, collected in the Norwegian North Atlantic 
Expedition. These papers are a rhum^ of the complete 
volume, which will appear later on as part of the Collective 
Report of the Expedition. Of the 20 genera and 40 
species collected, 4 genera and ii species are new to 
science. Numerous specimens of the Pedicellaster found 
in West Greenland, and described by Dr. Sladen as new, 
to which he gave the specific name of Palneocrystallus, is 
identified by Dr. Danielssen as P. typicus of Sars. Ex- 
treme importance attaches to the discovery and careful 
examination of a specimen of an asteroid — unfortunately 
the only one secured — which differs from others of the 
family by having a central dorsal appendage, generally 
erect, but capable of motion. This curious Echinoderm, 
to which Messrs. Danielssen and Koren give the name 
Hy osier mirabilis^ is conjectured by them to represent a 
larval or developmental stage of the Cri noidea, and after 
a careful study of this stalk-like appendage they hazard 
the conjecture that further investigations may lead to 
the discovery that the Asteridea are in fact developed 
from the Crinoidea. Equally interesting, if less im- 
portant, is the re-discovery of the Greenland “ Cluster- 
polyp of Ellis, the ‘‘ Zoo phy turn gronlandtcum of 
Mylius. The specimens examined by these earlier 
naturalists have long disappeared, and for more than a 
hundred years no others were found. The Challenger 
Expedition brought back several forms of an Urnbellula, 
one of which Prof. Kolliker considered to be of the same 
species as the lost specimens of Ellis and Mylius ; the 
Norwegian naturalists are of opinion, however, that all 
the specimens found are mere varieties of Urnbellula 
enertnus^ to which they ascribe a wide geographical 
range. 

In conclusion, while we desire strongly to recommend 
the Nyt Magasin, it may not be out of place to men- 
tion that several of the most interesting papers on local 
Norwegian geology are written in German, and that the 
highly important results of the recent Norwegian North 
Atlantic dredgings are given by Dr, Danielssen in 
English, under the title of a Preliminary Report ** of the 
Expedition. The magazine, which is under the joint 
editorship of Professors Kjerulf, Danielssen, Mohn, and 
Hiortdahl, is printed in the Latin type now so generally 
used in the Norwegian press, and is copiously illustrated 
by well-drawn woodcuts, and excellent plates of the 
animals described. 

OUR boor: shelf 

Acta Mathematical (Stockholm. Various dates.) 

This journal, which has already won for itself the repu- 
tation of being one of the leading mathematical journals, 
not of the North merely, but of the world, sprang into 
life at the end of 1882, is published at Stockholm, and 
has all along been under the able editorship of Prof. G. 
Mittag-Lefner, assisted by all the foremost mathemati- 
cians of Sweden, Norway, Denmark, and Finland. Its 
object is stated to be to gather and publish such mathe- 
matical works as contribute to the development of the 
science by the novelty either of the results obtained or 
of the methods employed. 

/> The seven volumes which have been issued contain 
'^papers by some of the foremost Continental mathemati- 


cians: the sole contribution, we believe, in English is 
furnished by an American writer, Mr, G. W. Hill, and is 
entitled On the Part of the Motion of the Lunar Perigee 
which is a F unction of the Mean Motion of the Sun and 
Moon ” (this paper occurs in vol. viii., which is in course 
of publication). There are in all, in the complete volumes, 
107 papers, in almost every department of the science. 

It may be in the recollection of our readers that 
Oscar 1 1., King of Sweden and Norway, who is styled 
“ Special Protector of the Journal,” has instituted a great 
mathematical prize for an important discovery in 
higher analysis, the paiticulars of which have appeared 
in full detail in our columns (vol. xxxii. p. 302) ; tlie prize 
works arc to be published in the Acta, 

The Methods of Glass-Blowing, By W. A. Shenstone. 

(Rivingtons, 18S6.) 

Not only the student who is entering, or has just entered, 
that mystic land of chemical research, but also the ordin- 
I ary student of chemistry who wishes to be more than a 
' mere beginner, or a book-chemist, will hail with great joy 
the appearance of this little book on glass-blowing. We 
have not many good professional glass-blowers in this 
country, and, as the author says, it is a difficult if not im- 
possible thing to get any instruction in glass-blowing ; and, 
as a result, the great bulk of chemical students are as 
dependent on the dealers in glass ware as the bul c of 
amateur photographers are on dry plates and other things 
in that connection. 

Most students even in our hardest working laboratories 
have some time to spare in which they might practise 
some of the more useful and simple methods of making 
glass apparatus mentioned and described in this little 
book. 

Apart from the immediate utility of being able to make 
one’s glass apparatus in the laboratory, and the help it is 
in almost any form of chemical or physical research, it 
cannot fail to be also indirectly useful to a student on 
his transplantation to a works or the superintendence of 
some technical operation, and will give him what is so 
very desirable, in addition to that of the purely chemical 
manipulation of analysis, a feeling of confidence in over- 
coming mechanical difficulties. 

In the introduction is a description of a suitable 
working- place, blow-pipe, and bellows — things which are 
seldom to be found fit to use in our laboratories — and the 
blow-pipe flames ; after which the varieties of glass 
mostly used, and the actual operations involved in the 
construction of most glass apparatus, in which glass tubes 
are the main parts, are very plainly described, being also 
in many cases illustrated with diagrams of the different 
stages. The last chapter is devoted to “ calibrating and 
graduating glass apparatus,^’ operations we think every 
student who gets as far as quantitative analysis should be 
able to perform in a decent manner. 

We most thoroughly recommend this little book to 
students who intend to become chemists, and hope the 
proportion of those who can blow a respectable bulb 
will soon be increased. At present it is about per 
cent. 

LETTERS TO THE EDITOR 
\Tht Editor does not hold himself responsible for opinions ex* 
pressed by his correspondents, Neither can he undertahe to 
return ^ or to correspond with ike writers of r^ected manu* 
scripts. No notice is taken of anonymous communicaHms, 
[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appeamnee even 
of communications containing interesting and mwelj^is, ] 

Two Hours with a ** Subject Index ” 

There has appeared within the year, under the tide 
of **A Sul^fct-Index to the Modem Works edded to the 
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Library of tbo British Museum in the Years 1880-85/' the 
latest of the seri« of indexes published under the auspices 
of our {p^eat natiaiuU library. Having recently had occa- 
sion to consult the same with reference to certain bio- 
logical works, I experienced so much difficulty in finding 
what I wanted, that I thought it worth while to inquire more 
fully into the trustworthiness of the volume as an aid to the 
working naturalist. I append my notes, in the interest of 
workers in a field the hterature of which is already over- 
bunlened. 

The book ife printed in utinecessarily large type, whence there 
results a ponderous volume of 1044 pages quarto. Upon the 
immensity of the task before the bibliographer set to compile 
such a work I ncei not comment. If the duty be well per- 
formed, there can only result a product useful to all, and helpful 
to the specialist ; if otherwise, confusion becomes confounded, 
and there ensues to the worker loss of time, if not actual disaster. 

Printers’ errors and minor inaccuracies are to be expected in a 
work of the kind, and any such compilation must of necessity be 
faulty. It is not surprising, therefore, to find ‘"travel" for 
“translation" in recording the title of Scott Russell’s work, on 
p. loifi. Other similar defects could be quoted, but >vhy are the 
press-marks occasionally omitted ? surely they are next in im- 
portance to the titles themselves ? The compositor cannot be 
at fault here. 

The compiler sets forth his scheme in a Short preface, by no 
means a bad one if foVowed. One of the chief provisions reads 
thus; “ Headings and sub-headings are in strictly alphabetical 
order ; precedence being given under each to the larger and more 
important works." It is in the execution of this self-imposed 
dictum that the compiler is seen at his best. Who is to be the 
judge of the relative merits of the collected w orks, and what is 
to be the standard of comparison ? Presumably, the compiler 
p^orms the difficult task in person, but it is indeed well that 
his method is not revealed, for Huxley’s “Crayfish” heads the 
list of general works upon MolUisca (p. 653), and Miss 

Buckley’s “Life and her Children" that upon Micro- 
organisms. The thing must be a joke ! Nothing of the kind I ! 
“Corallinen Algcn " brings up the rear of Corals (p. 212), 
w'hile “Les Batnehospermes " are exalted to an equality with 
the Batrachians— a truly novel means this of demonstrating 
the unity of the biological science I'he aforenamed In- 
accuracies amount almost to incredibilities, and it is diffi cult to 
realise that they are perpetrated in earnest. It is inconceivable 
that they can have resulted from mere carelessnc>s ; but, even 
were that so, the fact that they exist at all would be sufricient 
in itself to disqualify the compiler. We can only regard them 
as the natural outcome of giving to one man the work of half a 
doaen ; they disfigure the work, and shake our confidence in 
much that remains. A little less pardonable, perhaps, is the 
relegation of “Dcr Tasman-Gletscher” to the Column Tas- 
mania. 

The choice of headings is often ill-advised. Four works are 
recorded upon the I'olyzoa ; these are equally dfyided between 
Polyzoa and Bryozoa, to neither of which headings is there a cro^- 
reference. Writings ujx>n organisms in air generally are dis- 
tributed between sections Air and Atmosphere, Micro-organisms, 
Bacilli and Bacteria, with no cross-references. Papers deal- 
ing with the broadest generalisations and the subtlest of details | 
are muddled together regardless of system ; while under Micro- 
organisms there is a cross-reference to Infusoria, sole possessor of 
a hich department is Kent’s well-known M anual. Section Palaeon- 
tology is especially introsj>eciive. It is cUvided into the sub- 
h«itas General, Bibliogmphical, Collections of Fossils &c., 
Fossil Fauna, and Flora — a sufficiently inconsistent arrangement 
in its^« Conspicuous among the general works is Brongniart’s 
“Kechcrchcs sur les graines fossiles silidfi<^." A knowicdp 
of the pubtications of nis own department ought certainly to rx; 
expected of the compiler, throiwh whose hands the covers of the 
said works must surely pass. Imt no ; for while there has been 
record^ under the last-named heading Rupert Jones’s “Catalo^e 
of Fotn^ Foraminifera," wc look in vain for the companion 
volumes of Hinde and Lydckker, both of which were published 
within the period embraced. There is here something akin to 
Contempt for authority t Marsh’s “ Odontomithes," divorced 
from Pakeontolo^, finds a home among the Birds. 

Having found that the leading tenet of the scheme wSs vio- 
lated — Chat relating to the precedence of important works — I 
turned next to the second one; Xt reads ; “ All books are, so 
far as possible, grouped together according to their language, in 


the following order — English, French, German, Italian. . * 
There are, however, some deviations from this sptem— 'for oj 
ample, in the history of each country the titles follow each oth< 
in chronological sequence, irrespective of language. " How tl: 
two methods of armngement thus vaguely formulatediarejto I 
simultaneously adopted, we are not informed ; and in th 
ingenious attempt to combine two schemes into one neither hi 
been adhered to — both have suffered. A cursory glance at tonj 
of the more important Sections, Birds, shows that the coi 
ditions have not been in the lea^t fulfilled, so far as pertains t 
precedence of language ; while, to go afield, we find under Cleig] 
Priesthood, See., a unique arrangement in which the language 
run thus —Spanish, English, German, French, Italian, Engltu 
ad fincm. Where, here, is the professed patriotism ? It desert 

the author under the ins])iration of Clergy, Priesthood, &c., an 
leaves him reckless. Wliat now of the chronological sequence 
I One turns instinctively to various historic headings. In none c 
those examined did I find the exception to be the rule. 

The major scheme nullified, the preface becomes a blank ; bu 
the details of the superstructure are no more to be relied upoi 
than is the foundation itself. Under Insects, to which th< 
reader is referred from Entomology, there are titles in ^ abond 
ance in which the two catchwords occur ; but he looks in vair 
for references to the fact that the majority of entomologies 
papers are scattered among Coleoptera, Diptera, Hymenoptem 
Lepidoptcra, Ants, Wasps, Bees and Bee-keeping, and othc 
headings. The Colorado Beetle figures under that heading an< 
under Potato, but not under Coleoptera ; while, to complicat* 
matters, a German and an English work upon the subjec 
appear under Potato, the place of the former bein^ unde 
Colorado Beetle, usurped by a Spanish rival. Fish and Fisherie 
embraces all branches down to Oyster-Culture, but why no 
Salmon Fisheries? It appears to suffice that they should tak 
shelter under Salmon, with no cross-references. A specia 
heading is set up for Angling, but several definite works thereoi 
are to be found only under Fish and Fisheries, no reference 
being given under Angling, 

Titles of works are not unfrequently repeated, and that un 
necessaril). For example: Morris’s “Litters about Birds' 
ocenrs under Birds (sub-headings — General, and Great Britaii 
and Ireland); Dixon’s, Swaysland’s, and Watkins’s books ar 
not under their appropriate headings ; while Patterson's “ Birds, 
Fishes, and Cetacea frequenting Belfast Lough," which shoulc 
be under Fauna, Local, Is misplaced. Under the Ia5t-Dame< 
heading Canon Tristram’s “Fauna of Palestine" appear 
beneath sub-section Italy — the compiler seems doomed t 
disaster in his relations with the clergy. In one or two case 
where comprehensive titles occur, a process of dismembermen 
has crept in. P'or example : Romanes' “Jelly-Fish, Star-Fish 
and Sea-Urchins” is to be found under Star-Fish and Sea 
Urchins, with the title mutilated beyond recognition, but not a 
all under either Jelly-Fish, Medusa, or Echinoderm ; Scol 
Russell’s “ Wave of Translation in the Oceans of Water, Ail 
and Ether," to which allusion has already been made, occurs 
also with a misquoted title, under Water, but under neither Elbe 
nor Air and A tmosphere. 

Such are the ^ results of an attempt to gauge the workiuj 
capacity of the “Index " mainly from a single stand-point, 
leave other specialists to inquire for themselves. It has bcei 
said that this “ work proves the ability and industry of its com 
jjiler, and that the Trustees are anxious to make the treasures c 
the great library a success." Granted the good intentions c 
the governing body and the industry of the compiler ; of th 
rest the reader must judge for himself-— *I refrain from furthe 
comment thereon. It cannot, however, be admitted that th 
compiler has done his best ; errors cannot be avoided whei 
non-technical hands are applied to technical work, but slovenli 
ness is ever intolerable. 1 submit that a distribution of labou 
is demanded for the success of the next essay of the kind. 

JUSTiTIA 


The Origin of SpecU* 

In a recent issue of Naturn (Nov. as. P-77) Mr. Catchpot 
rriles Is it, or U it not. the feet tiial ailied sp«ao8, v*h« 
reconBned each to a particular island, prove, tehon Iwtrf 

ogether, far less frequently mfettUe than spowes, ~u.aiy ^ 

ImiUu. whin* had Jived to the aame d»«rict, maght be expe«« 
B prove ? On die anwer to this question depends, us ftr u|. 
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c«n«e«, the fiiteof thetheoty of physiological selection. Can no 

) one^tiifwer it?** , , , ^ r at at. c 

Thi* w a queitlon which has arisen out of the theory of 

physiological selection itself, and, as Mr. Catchpool was the first 
to propO^ that theory, I am afraid he will find that no one as 
yet is able to answer his question. But it may interest some of 
your readers to know that I have collected a considerable body 
of foots tending to show that there is a correlation between fer- 
tility of allied species and the fis^t of their living on isolated 
’ areas, as well as another correlation between sterility of allied 
species and the fact of their living on continuous areas. But it 
seemed to me undesirable to publish these facts until very largely 
augmented ; and, finding that «o observations had been ex- 
pressly made upon the subject, I read my paper before the 
Linncan Society for the purpose of inducing naturaUsts in 
different parts of the world to try experiments on the fertility of 
nearly allied species inhabiting isolated areas, as well as to test 
for degrees of sterility between natural varieties and parent 
forms on continuous areas. Meanwhile I am myself trying ex- 
periments on the mutual fertility of isolated species, as well as 
upon the sterility of natural varieties with parent forms. Where 
birds and mammals are concerned, I am using the numberless 
islands of all sizes on the west coast of Scotland, which .ire 
admirably suited to the purpose. Any of your readers in any 
parts of the world who are acquainted with well-marked natural 
varieties of birds or mammals which (together with their parent 
forms) would be likely to thrive on these islands, would greatly 
oblige me by communicating suggestions. 

I may take this opportunity of also requc.sting any of your 
readers who may have further remarks or criticisms to make on 
the theory of physiological selection not to delay their publica- 
tion. For it is surely desirable that discussion of the subject 
**onthe high priori road” should come to an end. Until a 
large number of experiments shall have been made, any definite 
judgment upon the theory must be either biassed or premature ; 
and therefore the only influence that can now be exercised by 
adverse criticism is that of discouraging the work of verification. 
On this account, and on this account alone, is it worth one’s 
while to answer such criticism. Hitherto I have waited till it 
should come to an end, and withdrawn the answer previously 
referred to in these columns as having been in type for the Fori- 
nightly Hevifiv. When it has come to an end, I will furnish a 
general reply in the Nineteenth Century^ and shall then hope to 
show that whatever fate ” may be in store for the theory at the 
bands of Nature, at all events it is certain that it has been in 
no way affected by the assault of naturalists. 

George J. Romanes 

Heredity in Abnormal-Toed Cats 

The calculation made by Mr. J. II, Hodd in last week’s 
Nature (p, 53) of the numerical propo lion of the sexes of Mr. 
Poulton’s race of extra-toed cats, in relation to the recurrence of 
the abnormity, is very interesting as an inferrable deduction from 
the premises of Mr. Poulton’s elaborate tabulation of his obser- 
vations ; but it is, I think, doubtful whether it is not misleorling 
as a generalisation from the facts collected by him. A conclusion 
arrived at l>y means of a mathematical method is too absolute an 

inference, and not necessarily reliable, u hen applied to ^ 

biological cases, on account of the numerous intervening factors 
(perhaps mostly unknown, but yet of imjxirtance) which are 
of being appreciated within such an estimate, and 
which may, in consequence, invalidate the main point under 
consideration. This appears to be the case on the present occa- 
mentions, in describing the kittens of 
VIII (p* 39 )» Ikat by far the most highly specialised develop- 
ment of the abnormity he has observed, throughout the entire 
race, was attained in a male—VlW iv. Considering that the 
large majority of individuals possessing the character are of the 
9 sex, as pointed out by Mr. Hodd, this fact is really very 
striking* But, at the same time, if the point alluded to by Mr. 
Hodd were considered as amounting to a principle, we snould 
natorally be led to infer that the abnormity might become equiva- 
lent to a secondary sexual character, which is so improbable that 
It scarcely bears suggestion. Besides, it is necessary to bear in 
ttind that all the observations carried on as yet by Mr. Poulton 
dealt with tki 9 inPuence alone; and it may be account^ for 
wy reason that all the d s have been carefully eliminated 
eBcereiaiog any influence on the race, that the predominant 
^t^merkaify^ is on the 9 side ; while it is most probable 


that if ai abnormal d were selected (say, the individual just 
referred to) as a starting-point for experiment with normal 9 s, 
the result would exhibit a general tenden^ towards superior 
persistence of the character operating with greater potency 
amongst the males than the females. It would be very interest- 
ing to experiment in this manner under the isolation happily 
promised in the Madeiran Islands. 

Mr. Hodd’s statistical statement is, doubtless, correct in the 
main, under the restricted provision just s^gested, only one 
must not attach too great importance to it. The preponderance 
in number of the 9 s over d s is, indeed, still more noticeable 
when the ratio of each sex to the total number of the thirty-six 
cats is considered. Thus it appears that of twelve ds 13I per 
cent, a'-e normal, and only 19^ per cent, abnormal ; whilst of 
the twenty-four 9 s I9|> per cent, are normal, as many as 47^ 
per cent, are abnormal. It is perhaps a little premature to place 
entire reliance upon so small a number, but it will prove interest- 
ing to compare the statistics brought out in Mr. Hodd’s letter 
with a larger number in time to come. 

In considering such a close and carefully detailed analysis as 
that presented by Mr. Poulton, it is of no little interest to find, 
on referring to that wealth of facts and principles, The Descent 
of Man,” that these results are in complete accord with, and 
confirm the laws of inheritance formulated by Darwin, if the 
strictures imposed by him, as if in anticipation of future observa- 
tions, are duly regarded ; and as his remarks apply to the present 
subject very directly, — although bearing more especially upon 
sexual selection in general, — I cannot do better than quote some 
of the more pithy “ Why certain characters should be in- 
herited by both sexes, and other characters by one sex alone, 
namely by that sex in which the character first appeared, is in 
most cases quite unknown. We cannot even conjecture why 
with certain suh-breeds of the pigeon, black strioe, though trans- 
mitted through the female, should be developed in the male 
alone, whilst every other character is equally transferred to both 
sexes ; why, again, with cats, the tortoiseshell colour should, 
with rare exceptions, be developed in the female alone ” (" De- 
scent,” 2nd ed., p. 232). It is curious that the cats under obser- 
vation happen to be tabby-tortoiseshell, and the remark made by 
Darwin (p. 230), that “as a rule it is the females alone in cats 
which are tortoiseshell, the corresponding colour in the males 
being rusty red,” fully obtains in the present case, since the <5 s 
are, unless tabby, sanily-coloiired, but never tortoiseshell. It is 
furthermore important to notice that the sandy individuals have 
the supernumerary digits as fully developed as any of the 9 s in 
the same litter. 

Darwin’s explanation of the persistence of abnormal characters 
is on the lines of the theory of pangenesis, as follows : — 

“ It is in itself probable that any character appearing at an 
early age would tend 10 be inherited ecjually by both sexes, for 
the sexes do nit diff r much in constitution before the power of 
reproduction is gained. On the other hand, after this power has 
been gained, and the sexes have come to differ in constitution, 
the gemmules (if I may again use the language of pangenesis), 
which are cast off from each varying part of the one sex, would 
be much more likely to possess the proper affinities for uniting 
with the tissues of the same sex, and thus becoming developed, 
than in the other sex ” (p. 232). On p. 237 we find the 
further remark “The presence of supernumerary digits, and 
the absence of certain phalanges, must be determined at an early 
embryonic period, .... yet these peculiarities, and other 
similar ones, are often limited in their transmission to one sex : 
so that the rule that characters developed at an early period 
tend to l>e transmitted to both sexes here wholly fails.” ^ 

And, in conclusion : — “Characters of the parents often, or even 
generally, tend to become developed in the offspring of the same 
sex, at the same age, , . , . in which they first appeared in the 
parents. But these rules^ owinj^^ to uttknown causes^ are far from 
hein^ fUed, Hence, during the modification of a species, the 
successive changes may readily be transmitted in different ways ; 
some to one sex, and some to both ; some to the offspring at one 
age, and some to the offspring at all ages. Not only are the 
laws of inheritance extremely complex, but so are the causes 
which induce and govern variability ” (p. 240). 

It is quite remarkable, though it is not at all surprising, how 
closely Mr. Poulton’s facts fit into these deductions of Darwin’s, 
drawn, as they were, from such few instances that they seem to 
be little less than preconceived ideas. 

But, as it may be due to a one-sided infinenOe in special 

* This if a point which peihaps itquiret fiirthsr evidence. 
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cases that an effect is found to have clun^ with so much per- 
sistence to one sex, I am fincUned to believe that, upon the 
experiment bei^ made as I have sugFcsteci, that the other sex 
will produce similar results in regard to the numerical pro- 
portion of the sexes, and a strong point in favour of this opinion 
lies in the fact that, as I hav*e myself seen, a sandy coloured 6 
kitt«i, apparently bearing the stamp of the normal 6 parent, 
was found to bear the development 01 the supernumerary digits 
in a marked degree. William White 

55, Highbury Hill, N,, November 22 


Algebraic Notation of Kinship 

With reference to Mr. Davison’s letter in Nature (vol. 
xxxiv. p. 571), I wish to point out that the subject of algebraic 
notation, not only for kinship, but for kinship and affinity, has 
been pretty fully discussed in several papers which I coiUnbutcd 
to the Royal Society of Edinbuigh, and especially in a paper 
entitled ** Analysis of Relationships of Consanguinity and 
Affinity,” which, at the request of Mr. Gallon and Dr. Tylor, I 
contributed to the Anthropological Insiitute {ymtnal of the 
Anthropological Institute, August 1882). .Some idea of the 
nature of that paper may be got from a statement of the several 
tables which are appended to it. Table I. gives the notation for 
the general relations of the first five orders, stales the general and 
singular meaning of each, and classifies them according to index, 
sign, and grade. Table II. shows how these general relation- 
ships are divided into ultimate species. Table 111. gives all the 
possible relationships of a man to a woman, and of a woman to 
a man, within the first five orders ; and such relationships as 
exclude marriage according to the laws of England are marked 
with an asterisk. Table IV*. gives the consanguineous relation- 
ships of the first five orders grouped in lines and species, the 
agnatic system being formed by the e.\treme terms on the left, 
and the uterine system by the extreme terms on the right. 
Table V, gives strict definitions of the English terms of rela- 
tionship. 

.Besides the algebraic notation, I also de^■eloped a graphical 
notation. In the paper referred to, I apply the graphical nota- 
tion to show the descent of property according to the English law'. 

Prof. Jevons took much interest in these j>aj>ers, and it wa> 
his intention to give the elements of the analysis in a new 
chapter of his ** Studies in Deductive Logic,” but death snalchel 
him from us in the midst of his scientific labours. 

Alexanher Macfarlaxe 

University of Texas, Rustin, Texas, November 15 


Seiamometry 

In the last numlxjr of Nature (p. 75) there appears a letter by 
Prof. j. A. Ewing, referring to a note in a previous numlier (p. 36), 
apparently a summary of a communication from Prof. Milne. 

^ As I have some interest in this question, and have reason to 
believe from remarks made in a letter lately received from Prof. 
Milne that the matters referred to by Trof, Ew'ing cannot be 
those to which Prof. Milne referred, I should be glad if the 
or^nal communication could be published. 

Prof. Ewing’s letter and indeed several of his recent publica- 
tions, including the description of his instruments in Nature, 
are decidedly calculated to mislead those not familiar with the 
seUmological work which has been done in Japan. For example, 
he says, or leads one to infer, that he introduced horizontal f>endu- 
Itnmin schmolopr : now that is not thecrjic. It i.s needless for me 
to say that horizontal pendulums have long been known as a 
means of obtaining nearly neutral equilibriuai ; and in particular, 
with reference to Japan, they are referred t » by Prof. Milne on 
page 2$ of vol. L part i of the Trans. S<h. Soc. Japan, in a 
paper which was read in Prof. Ewing’s pre^nce seve^'a! months 
before Profi Ew'ing’s instrument was heard of. What Prof. 
Ewing did introduce was a particular form of horizontal pen- 
dulum, very particularly described by him in some of his early 
papers, as involvino; a “new principle” (now apparently aban- 
doned by him), and he ined two such pendulums to write two 
comp^nents of the earth’s motion on a centinmus'y moving 
plate. Records on moving ^urfaccs were not new then, even in 
Japan, as they arc referred to in papers published by other 
ntvesligalors before Prof. Ewing arrived in the country, but 
there was this difference in these oldvr methods, that the plates 
were automatically started by the earthquake ; and Prof. Ewing, 
after his experience, has notv adopted tW plan. 


Prof. Ewing mentions also in his letter that his appamtus 
writes three components of the motion, but he does not say that 
the most difficult of the three— namely, the vertical component 
— « written an instrument which I introduced and described^ 
before the Seismological Society of Japan, first in May 18S0, 
and afterwards in a modified form in April l88l. Prof. Ewing’s 
instrument is professedly, as his first description {TVans. ^4. 
Sac, japan, vol. iii.) clearly shows, a modification of my second 
form, and is, what^ he seems persistently to have shut his eyes t(v 
almost identical with my early form. 

As to Prof. Ewing’s statement in the last sentence of his lettei^ 
that “there is nothing better to take their place,” we can hardlu 
be expected to take his judgment on this point. j 

Thomas Gray j 

7, Broomhill Avenue, Partick, Glasgow, November 30 \ 

[Nothing essentiol was omitted from Prof. Milne’s letter. — E d. j 


Botanical Lecture Experiment 

The following simple lecture experiment may interest teachers 
of botany. It is described by Georg Klebs in his p^cr “ Ucbei 
d. Organisation d. Gallerte bei einigen Algen'u. Flagellaten,” 
publi'hed in the most recent part of Uniers, a. d. hoi. Inst, xj 
Tubingen, A description of the experiment I give in Klebs’j 
words, translated : — “ It is easy to aemonstrale, by addition oi 
a watery solution of phenolphtalein, that Algae make the wate| 
in which they live alkaline when they are fixing carbon in lights 
In proportion as the fixation of carl>on proceeds, tlie watei 
gradually assumes a deep red tinge, which gradually disappears 
when light is excluded.” The explanation given is: — “Th< 
Alga takes up not only the COg absorbed in the water, but alsc 
in part that which is in combination in acid carbonates, in con- 
sequence of which alkaline combinations arise ; in darkness, 
owing to respiration, the reverse process takes place.” 

I have a vessel with water containing phenolphtalein in whicl 
Cladoj^hora has grown for nearly three weeks, and there is 
daily a reddening of the water, its rapidity being determined bj 
the brightness of the day ; during the night the colour disappears 

Bavley Balfour 


A Lecture Experiment on the Expansion of Solids 
by Heat 

Mr. Mahan’s description of a device for showing that metal 
and s dids expand when ex|Kised to heat is very interesting 
csi>ecialiy as such an arrangement, but with important modified 
lions, Is capable of giving very excellent scientific results, result 
which are only surpassed by M. Fizcau’s method. One necessar 
alteration is the substitution of a spring- pressure for the W'cigl) 
on the strip of metal. This and other points will be made quit 
clear by a perusal of a short description contained in my |>ap^ 
“ A Strain -Indicator for Use at Sea,” read before the Institution 
of Naval Architects. The numerous tables and diagrams ther 
given would, T am afraid, hardly interest your readers, but tb 
repeated experiments in Table 1, would be a subject c 
interest, as they show how well the experiments agree amongf 
themselves. The errors, though small, are due, in my opinior 
not only to the difficulty of reading the dial (each unit bein 
equal to alx>ut lialf an inch, and the second decimal therefoi 
about 1/200 inch), but also to the difficulty of reading the exa« 
position of the weight on the steel-yard of the testing-machim 
Far more accurate results are obtained when, instead of a jock« 
weight being run out, smiU weights are added one by one. 

You will also notice that the instrument gives very goo 
records on pa,>er (see launching strain diagrams and rauws 
bridge diagrams), and in this shape it could, I think, be use 
with advantage for recording changes of temperature. 

C. E. Stromeyxr 

Strawberry Hill, Middlesex, December 2 


Meteors and Auroras 

In the Proceedings of the Paris Academy of Sciences publisht 
in Nat u RE for November 4, at p.23, a relation between showe 
of shooting-stars and auroras is noted. In this vicinity < 
April 14, May 8, July 27, and November 2, very fine auror 
were visible, and upon each occasion shooting-stars of imusu 
brilliancy were observed In the northern heavens whUsi tl 
aurora was at its hei^t. ML A. Vbsd£R 

Lyons, New York, November 24 
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THE CUTHRIE MEMORIAL FUND 

A COMMITTEE has been formed, under the presi- 
dency of Prof. Huxley, to raise a memorial fund in 
honour of the late Prof. Guthrie, F.R.S. Prof. Guthrie 
endea^ himself to a large circle of friends by his simple 
character and wide sympathies. Unfortunately, as his 
time was exclusively devoted to teaching and to scientific 
research, the provision for his family is far from adequate. 
A slender income is furnished for his widow by a policy 
of insurance settled upon herself, but this will not enable 
her to provide for the education and maintenance of her 
step^children. The ages of the children dependent upon 
her arc twelve, fourteen, and seventeen years respectively, 
and their case is the more sad because, until a late period 
of his life, Dr. Guthrie had every reason to be satisfied 
that they were sufficiently provided for. 

Under these circumstances it will be felt by all who 
value his memory, as well as by those who only knew 
him through his scientific labours, that any sum which is 
athered as a memorial of his life must necessarily be 
evoted to placing his children as nearly as may be 
ossible in the position they would have occupied but for 
is untimely death. 

Subscriptions may be sent to the Honorary Treasurer, 
Major Maegregor, R.E., Science Schools, South Ken- 
sington Museum, London, S.W. ; or to the Honorary 
Secretary of the fund, Mr. C. Vernon Hoys, at the same 
address. Cheques to be crossed Messrs. Cox and Co.^’ 
In addition to the gentlemen named above, the Execu- 
tive Committee consists of Capt. Abney, Prof. W. G. 
Adams, Prof. Roberts Austen, Walter Besant, Prof. G. 
Carey Foster, Dr. J. H. Gladstone, W. J. Harrison, J. 
Power Hicks, Prof. J. W. Judd, Prof. A. W. Reinold, and 
Prof. Balfour Stewart ; besides whom there is a General 
Committee, comprising Prof. W. E. Ayrton, Shelford 
Bidwell, Walter Bailey, T. Lauder Brunton, W. H. M. 
Christie, Prof. Clifton, Conrad Cooke, Prof, Crookes, 
Warren De La Rue, Prof. Dewar, Colonel Donnelly, 
General Festing, Prof. G. Forbes, Prof. Fuller, R. T. 
Glazebrook, Prof. Goodeve. Dr. Hopkinson, J. Norman 
Lockyer, Sir John Lubbock, Bart., Prof. MacLeod, Prof. 
T. Perry, Prof Poynting, Prof. Rucker, Dr. W. J. Russell, 
Prof. W. A. Tilden, Prof. S. P. Thompson, Prof. Thorpe, 
and Dr. Alder Wright. 

Tt is satisfactory to hear that already a considerable 
number of subscriptions have been received, but it is 
hoped that when the necessity for the existence of such a 
fund shall become better known there may be a large 
increase in the number. 

VOLCANIC ERUPTION IN NIUA-FU, 
FRIENDLY ISLANDS 

CIR J* LF.FROY has forwarded to me a small 
^ packet of volcanic dust, together with an extract 
from a letter written by Mr. Coutts* Trotter, F.R.G.S., 
and has requested me to examine the former and append 
my remarks upon it to the more important parts of 
Mr. Trotter’s letter. This document is dated on September 
24, 1 886, ‘‘on board the ss. Suva, a few miles south of 
the Island of Niua-foou” (or Niua-fu, one of the Friendly 
Islands). After speaking of an expedition to Fiji, Mr. 
Trotter proceeds 

“ Meanwhile I got into a little steamer to visit the 
windward island of the group, and was persuaded to come 
on in her to Tonga. There I found that news had just 
come of an awfiil volcanic eruption in the Island of 
Miu&^focu above mentioned, and my steamer was chartered 
to go and make inquiries and give relief. . . . We started 
at once, and arrived off the island before dark yesterday. 
No traco of fire or smoke, and I was much chaffed for 
W ^ (ffisapTOintment’ But on landing this morning we 
otmdi tho damage done was substantial enough, an erup- 


tion of dust and stones and water having gone on for 
eighteen days, and two-thirds of the island smothered or 
greatly injured. The island is some forty or fifty miles 
round, all volcanic, no beach anywhere, and landing 
difficult, and a lake of brackish-bitter water occupying 
perhaps a fourth or more of its extent. There are at all 
events three small islands in the lake, one with a lake in 
its centre. I suspect this lake is the remains of the crater 
and eruption to which the existence of the island is due, 
later eruptions being cause for the small island craters. 
The present eruption began apparently near one end of 
the lake. I saw three or four craters there— one covered 
with a green sulphurous scum ; and another, just beyond it,, 
which 1 could not in the time 1 had actually visit, very 
deep, and full (a friend tells me) of mud and water. Near 
it is a little rounded mountain of ‘ earth,’ some 200 feet 
high, formed by the present eruption, and projecting far 
into the lake ; at the other end of the lake is a fresh 
accumulation, as I was told, of pumice, but it looked to 
me from where I stood more like an accumulation of 
black sand. The whole island has been in a disturbed 
state for some three months and a half, the dates of the 
principal disturbances coinciding remarkably with those 
which are going on in other parts of the world — earth- 
quakes on June 8 and 11, which 1 think are the dates of 
the first New Zealand outbreaks,' again on August 12, 
ditto. This of course is not wonderful, but the final 
catastrophe here took place on August 31, which we 
understand was the exact date of the recent American 
earthquake.- It was preceded for twenty-four hours by 
earthquakes, . . . and went on for ten days, I am told,, 
without intermission, then two days quiet interval, then 
going on again for nearly a week— terrific thunder and 
lightning for twenty four hours incessantly. The column 
of steam rose, they say, several thousand feet, anyhow 
immensely higher than a hill 7600 feet high, which 1 
ascended, and whence 1 had a bird’s-eye view of the lake 
and crater. Showers of stone accompanied it ; these 
fortunately fell straight, or nearly straight, back. They 
were red-hot, with masses of dust attached, and as they fell 
left the dust behind, which produced the effect of a fiery 
tail. The great mischief was done by the dust, which, as 
the wind shifted, carried destruction in every direction. 
In one village which I entered, the shower only lasted an 
hour and a half, but the ground was deeply covered, the 
blades of grass even now only beginning to peep through, 
and every coco-palm ruined for the present, the branches 
hanging withered and almost perpendicular, and the young 
central shoot sticking out by itself. If they get rain, the 
trees will recover and bear again in three years, but other- 
wise are likely to die. But in other districts the houses 
are buried, and along the coast large extents of forest, scrub, 
or bush, and, what is more immediately serious, the yam 
beds. They have just been planted, and any that were above 
ground will be killed, even if the latest planted may push 
through and flourish. Wonderful to say, no one was killed, 
although many very old people have died since from fear 
and exhaustion. They all betook themselves to the upper 
parts of the island for safety, and perhaps with reason, 
for the last two volcanic outbursts both took place on the 
coast-country near the shore. These (respectively nine- 
teen and forty years ago) were both lava eruptions. I 
saw the craters and the lava-streams from them down to the 
sea on the west coast as we steamed along to-day ; the 
lava of the earliest being hardly invaded yet by vegetation 
— not a blade of green on the later, which runs far out 
into the sea, like the rough substratum for a big embank- 
ment or breakwater. According to native tradition, the 
last eruption of a kind similar to the present took pl^e 
from very nearly the same spot in the lake seventy-two years 
ago, the old people having childish recollections yet Tlie 

* The ftrit outbreak wag early on the moming of June 10. See NaTt/KB, 
voJ. axaciv j>. ^01, 

" The pni^pal shock waa on Tuesday pight, August gx. Sea Natvre,' 
¥01 xxxiv. ^ 47o» and voL xxxy. p, $1, 
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lake is a great depth, so that this hill of 200 feet or more 
rising from the bottom represents a vast amount of solid 
matter, to say nothing of the thick deposits of dust all 
over the island. The lake was still bubbling in places, 
and things are by no means settled down yet. At vavau, 
where we touched two days ago, they had just had a very 
severe earthquake, and shocks arc still going on at N iua- 
foou (vertical, / tu/is told^ but my informant's wits were 
much shaken by recent events) daily on the level ground 
near our landing-place, from which it is inferred that the 
cUinger is not over. Strong gases too are perceptible 
rising from the ground near the coast, which is always 
where they apprehend most danger, and an outburst 
of lava. I suppose the solid matter coming up through 
the deep lake is pulverised into the (to life) comparatively 
harmless dust. During the earthquake of August 12, the 
captain of a ship at anchor found that, whereas he had 
paid out nventy fathoms of chain over-night, he had only 
eight fathoms under him in the morning. 1 never saw 
such big coconuts anywhere, though the trees are not ex- 
ceptionally big, indeed there seem to be no very fine or 
old trees of any kind on the island, which favours the 
theory' of a modern origin, for the soil is very fertile. The 
name means New Niua, the Old Niua being probably the 
neighbouring Keppel Island or Niua-tobu-dabu. 1 wish 
I could give you a better or fuller and more interesting 


fragments may be the detritus of the thicker parts of the 
same or of a more uniform glass. The strong brown! 
colour of the fragments reminds me of specimens of the] 
more glassy lavas of the Sandwich Islands in my coUec- 
tion ; and like them I should, from microscopic examina 
tion, consider the rock a basalt-glass (tachyly^c) with a 
silica percentage, which was probably above rather than 
below 50. This view accords, I find, with Cohen's states 
ment concerning the lava of Niua-fu, which, judging from 
his description, is very' similar to that above described 
{Neues Jakrb,fUr Min, 1880, vol. ii. pp. 36 and 41) ; he; 
says that it is almost identical in composition with the 
basalt-obsidians (/>. tachylytes) of the Sandwichl 
Islands. It contains 5074 of silica ; their analyses! 
show from 50*82 to 53*81. 

While the above w'as passing through the press, 
received from my friend Dr. S. Rideal a determination t 
the specific gravity of the volcanic material (powdered t 
get nd of cavities). The specific gravity is 2726. As th 
feldspar is included, and it is slightly the lighter, tb 
specific gravity of the glass itself must be a little highei 
about 2*73. Hence we need not hesitate to call it 
tachylyte. The average of six Sandwich Island glasse 
is 271 (see Judd, Q,J, G. S., xxxix. 444). 

T. G. Bonney 


account of the w'hole affair, but the visit was a very 
hurried one, and, in fact, I had not more than two hours 
on shore. Still it may interest you, as it is wTitten on the 
very spot: no other account is likely to reach England. 
I send a pinch of ^ sand ' from the crater. “ C. T." 

This ‘‘ sand or dust ” is a very dark-brown— almost 
black— colour. When examined with a lens it seems. com- 
posed mainly of fragments of glass, and has a slightly 
speckled aspect, owing to the mixture of lighter and darker 
fragments ; one or two glassy*\vhite fragments may also be 
noted. When some of the dust is placed under the 
microscope, it is seen to consist almost wholly of frag- 
ments — some rudely polygonal in shape, others fiattish 
chips — of a brown glass ; the former being the commoner. 
The majority of the bits vary from about *01 inch to 
*03 inch in diameter, and the latter measurement is but 
rarely exceeded. Minute chips are also present, but they 
do not form at all an important constituent in the mass. 
A conspicuous characteristic is the (apparently) entire 
absence of the tiny pellets of “ cindery '' scoria, so frequent 
a constituent of volcanic dust, and of the fine pulverulent 
material, the presence of which commonly makes it need- 
ful to mount the dust on a slide before it can be properly 
studied. I have found no ditificulty in examining this 
Niua-fu dust, and even the finer chips— often less than 
X)Oi inch in diameter — by simply spreading it over a sheet 
of glass. The glass fragments, even when very minute, 
have a tinge of brown : w'hen about *01 inch in thickness, 
they are fairly translucent, and a rich olive-brown in colour ; 
but as they approach *03 inch in thickness they become 
opaque, light only passing through the thinner edges. 
Smw cavities, sphencal, or egg-shaped, are not infrequent, 
but the glass is remarkably free from microlithic in- 
dosures. No granulation of the colouring-matter is per- 
ceptible, as a rule, with a magnification of 150 diameters ; 
opacite dust and trichites (especially the latter) arc very 
rare ; and of other microlithic inclosures I liavc only 
seep an occasional lath*shaped crystallite <? feldspar). 1 
have not identified among the fragments either biotitc, 
augite, or hornblende ; so that if any of these minerals 
are present they must be very rare. The clear glassy 
fir^^ents mentioned above are feldspar— probably labra- 
dorite. They do not in number exceed about 2 or 3 per 
cent, of the whole. Many of the flatter brown-glass 
fragments exhibit ropy Colds or the remains of a cellular 
strticitne, evidencing that thev are due to the destruction 
ef a very vesicular glass, while the more hbtid polygonal 


FOURTH ANNUAL REPORT OF THE FISHER ll' 
BOARD FOR SCOTLAND 

T he Report of the Fishery Board for Scotland in-iS 
creases each year, not only in size, but in interest foi 
the general public, as well as for those readers whom il 
specially concerns ; and, unlike ordinary Blue-books, its 
pages are to a large extent devoted to scientific papers 
w'hich appeal to many not directly concerned with th< 
fishery industry. 

The herring-fisheries continue to be most productive. 

A \ txy striking feature of the summer herring-fishery om 
1885 is, that many in-shore grounds, where herring'^ 
were previously found in great abundance, but whicli 
had recently been all but deserted, were restored 
to their former fertility. The increase of the hcrring-| 
fishery in the Shetland district, which now ranks as thd 
most important in the country, still continues, greatly tol 
the improvement of the condition both of the people and® 
of their boats. The fish are of finer quality than thos 
taken on other parts of the east coast. The takes 
other sea fish and salmon were also very large. Tb«^ 
gross total estimated value of the sea and salmon-fisherit 
for Scotland was 2,859,822/. 15^. The Board have already] 
expressed their regret that so many tons of sprats arei 
annually used as manure. Could they be transmitted to| 
populous districts at a reasonable rate, they would be al 
cheap and valuable addition to the food-supply, or, where' 
this was impracticable, preserved as anchovies as in 
Norwayi or as sardines as in Canada. The importancel 
of utilising the by-products of the fisheries is now widelyf 
recognised. Papers by Dr. .Stirling and Mr. Haliburton 
give an account of certain economical products obtain^ 
from fish, and experiments arc being made on a fairly 
large scale by Mr. Sahlstrom at Aberdeen, which may, it 
is hoped, lead to some practical restilts. Investi^tionj 
on whitebait by Prof. Ewart and Mr. Matthews showed 
it to consist almost entirely, and at ail sc^ns, of younrf 
sprats and young herrings, varying according to the w- 
son of the year and the place of 
therefore, be advantageous for the Ftrth of Forth aw 
other in-shore waters to send suppUt^ of whitebait to the 
Enaiish markets. 

The Scientific ConmiUtee of tlw Board had the 
ance of Mr. Btoak, Prof. S^l»ng. Mr.. 0mm 
Matthews, of Aberdeen : Prof. Mclntos^ of St Aodgww « 
ProC Greenfield and Dr. Gibson, University of 
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burgh ; the Rev. A. M. Norman, D.C.L. of Durham ; 
and Mr. Haliburton, of University College, London. 
Though the Marine Laboratories at Tarbert and St. 
Andrews admitted of several important inquiries being 
initiated, the Board is still greatly hampered for want of 
proper boats, and throughout the year the limited amount 
of dredging and field-work done was rendered possible 
by boats supplied by Prof. Ewart. It is to be hoped that 
arrangements will be made by the Admiralty, which will 
admit of the superintending vessels undertaking a com- 
plete survey ot the spawning-banks and assisting in 
work of a like nature when required. A small steamer 
has already been provided for trawling experiments and | 
other work on the east coast. At the Rothesay Acjuarium 
the spawning of the cod was studied by Prof. Ewart and 
Mr. Brook, who generally confirmed the observations of 
Sars, and gained further information as to the natural 
and artificial fertilisation of the eggs, and their buoyancy 
before and after fertilisation in different kinds of water. 
The appendix contains part ii. of a paper by Mr. Brook 
on the development of the herring. Experiments made 
in artificial fertilisation of herring eggs appear to justify 
the following conclusions : — 

(i) The ova retain their vitality, and are capable of 
being fertilised from forty to forty-eight hours after the 
female is dead. In the experiments performed, forty- 
eight hours seems to be a little outside the limit at which 
the eggs arc capable of being fertilised, but it is probable 
that temperature may have an influence on the vitality of 
the ova. (2) The spermatozoa do not retain their vitality 
for nearly so long a period. Three hours appears to be 
the limit indicated by the above experiments. (3) The 
egg capsule never separates from the yolk excepting 
under the influence of spermatozoa. It would appear 
that when the ova and spermatozoa have partly lost their 
vitality a partial separation of the egg membrane from 
the yolk may take place, although the ovum is not truly 
fertilised. Experiments proved conclusively that the egg 
capsule is not permeable 10 water until after it has been 
penetrated by spermatozoa, (4^ The egg membrane is 
covered with a viscous secretion when the ovum leaves 
the oviduct, which serves for the attachment of the ovum. 
This viscous layer gradually hardens in sea-water. Active 
sperniatozoa are able to penetrate this layer some hours 
alter it has set, but this power appears to be confined to 
the first twenty-four hours after deposition. (5) There is 
no collection of germinal protoplasm at the surface of the 
yolk in the ripe ovarian ovum, nor is a germinal disk 
ever found so long as an ovum remains unfertilised. The 
formation of the germinal disk cannot be made out in 
living ova, and its true nature can only be determined 
from a studv of sections. Investigations on the forma- 
tion of the blastoderm, and examination of a large num- 
ber of sections, lead to the conclusion that the animal 
pole of the ovum gives rise to the ectoderm. In many 
forms the animal pole at the time of the formation of the 
segmentation cavity consists only of true archeblast 
cells. In the herring, and probably some other forms, 
the animal pole receives an addition of cells from the 
parablast prior to the formation of the segmentation 
cavity. The primitive hypoblast, which is almost entirely 
derived from the parablast (z>. from the vegetative pole), 
^ves rise to the mesoderm, and the seconoary hypoblast 
(endoderm) remains as a single row of cells in connection 
with the parablast. 

If these conclusions are correct, the similarity between 
the development of teleosteans and amphibians {RanaS 
cannot fail to be noted. The derivatives of the animal 
and vegetative poles are in both cases practically identical. 
The secondary segmentation (budding) in the parablast 
of teleosteans must then be regarded as the necessary 
C0nsequence of the relative distribution of protoplasm 
in the vegetative pole. The primitive hypoblast, 

, as httre described for the herring, is precisely homologous 


with that of Amphioxus. In both cases the primitive layer 
gives rise to mesoderm, notochord, and true endoderm. 
The position here brought forward is one advocated by 
Mr. Brook over a year ago, but from the nature of the 
material then at his disposal he failed to observe the 
details of the process. Quite recently, Dr. Ruckert, who 
has been studying the behaviour of the parablast in Elas- 
mobranchs, has come to conclusions practically identical 
with those here advocated for Teleosteans. 

The question, “ Are herring ova likely to develop nor- 
mally on the deep off-shore fishing-banks ? ” is discussed 
by Prof. Ewart in a way which shows that the Board 
aims at practical results as much as mere scientific inves- 
tigations. 

Until comparatively recent years nearly all the herring 
taken in summer were captured by small boats within a 
few miles from the shore. In 1852, e.g.^ immense herring 
shoals reached the Moray Firth to spawn on the Guillam 
and other in-shore banks. Since 1852 the fishing boats have 
greatly increased in size, and owing to the introduction 
of cotton nets, each boat has added greatly to its catching 
power. 

As the boats have increased in size and sea-worthiness, 
the fishermen have proceeded farther and farther to sea in 
search of the herring shoals, and now the greater number 
of the herring are taken from forty to sixty miles from the 
coast. It is often alleged that it was owing to the herring 
deserting the in-shore grounds that the fishermen proceeded 
to sea in search of the shoals, and also that it is because the 
fishermen disturb and break up the shoals early in the 
season that they no longer or seldom visit their old 
spawning-grounds. There is no doubt that during the 
last fifteen years comparatively few herring have been 
captured during the summer over the in-shore banks of 
the Moray Firth ; but whether this is the result (as is 
alleged) of the fishermen intercepting and breaking up 
the shoals before they have had time to reach the in-^ore 
ground it is impossible to say. It is, however, a question 
of great interest, and one which could in all probability 
be easily settled. If the fishermen were to refrain from 
fishing for one year in the various districts along the east 
coast until the fish had reached maturity, this problem 
would most likely be solved. In all probability the herring 
would be found as abundantly as in former years in the 
in-shore waters, and the fish captured would be larger and 
riper than those taken early in the fishing-season of 
former years from the corresponding shoals. 

That the takes during recent years have consisted 
chiefly of small fish (so-called maties), will be evident by 
a reference to Reports of the Fishery Board. It is gene- 
rally admitted that the great depression of the fishery 
industry which now prevails would, to a great extent, have 
been prevented if half of the small herring (the maties) 
had been left in the sea. Many of those who account 
for fewer herring being captured in-shore, by saying it is 
impossible for them to run the gauntlet of the thousands 
of nets that are night after night drifting across their 
path, assert that the eggs are incapable of developing in 
deep water, and that in course of time the off-shore shoals 
will diminish or disappear. Of this there is in the mean- 
time no evidence. As a matter of fact, for all we know 
there may have been immense shoals of herring spawning 
on the banks which lie at a distance of from thirty to sixty 
miles off the Scottish coast for centuries. 

The existence and continuance of off-shore shqals will, 
to a great extent, depend on whether the herring are able 
to reproduce themselves without visiting the in-shore 
spawning-banks, and the success of the herring industry 
will depend on whether the herring shoals, which are 
invaded annually by our fishing fleet, continue to spawn 
sufficiently near the coast to render their capture a pro- 
fitable enterprise for our fishermen. For Ibis it is 
necessary to have large shoals moving in limited areas, 
and these are only found on the east coast during the 




NATURM iD0c. % 


winter and summer spawning-seasons. If herring ova 
are capable of hatching in deep water (say from 6o to loo 
fathoms) it may be taken for granted that any of the 
many gravel coated banks of the North Sea may serve as 
sj^wnmg-beds. The North Sea is remarkably shallow, 
there being only one small area near our shores (generally 
known as the Pot," and lying two to five miles off Fraser- 
burgh), where a depth of loo fathoms is reached. The most 
certain way of proving whether herring ova hatch or not 
in deep water would be to dredge herring spawn from one 
of the off-shore banks in an advanced stage of develop- 
ment ; but, after several unsuccessful attempts to do this, 
it occurred to Prof. Ewart that the question might be 
practically settled by depositing fertilised eggs in spe- 
cially constructed hatching-boxes in deep water. This 
was done in the Pot," but without result, as a storm 
swept away all traces either of buoys or boxes. The 
Moray Firth being in many respects unsuitable for this 
experiment, Prof. Ewart turned his attention to the West 
Coast, and found a comparatively sheltered spot in Loch 
Fyne, with a depth of 104 fathoms. To insure success, 
a small tank was constructed of thick slate slabs firmly 
bound together by iron rods. The tank, though only about 
20 inches square, weighed nearly 2 cwts. In the top and 
in two sides of this tank small windows were made about 
6 inches square. Each window was carefully fitted with 
a teak frame, across which a single layer of horsehair 
cloth was stretched. These windows admitted a sufficient 
current of water to pass through the tank. All the neces- 
sary preparations having l^en made for depositing 
the tank during last autumn. Mr. Brook, who was 
engaged at the Fishery Board Tarbert Station during 
the autumn, undertook to obtain eggs and superintend 
the sinking of the tank in the loo-fathom water. Eggs 
were obtained on September 1 1 from herring caught in 
Kilbrannan Sound in water varying from 8 to 12 fathoms. 
All the eggs were placed at first in the laboratory in 
water which had an average temperature of 54^ F. Most 
of the eggs kept in the laboratory hatched out on the 
19th, while others only batched on the 24ih, thirteen days 
after fertilisation. On the i6th, one of the glass plates, 
coated with eggs, was introduced into the tank above 
mentioned, which was immediately conveyed to the 
middle of the channel, and deposited in 98 fathoms water, 
about three miles off Tarbert. The surface temperature 
was 54" F., the bottom temperature was 49^ F. The 
bottom around the tank wras chiefly composed of mud. 
On the 24th— thirteen days after fertilisation, and 
eight days after the eggs w^crc deposited in 98 fathoms 
water — the tank was raised. On examining the glass 
plate, it was found a number of the eggs in the centre had 
oeen destroyed by a fine coating of mud, which had 
entered through the hair-cloth screen, while those near 
the mai^ins contained vigorous embryos almost ready to 
hatch ; in a few cases hatching had taken place. The 
average bottom temperature while the eggs were deposited 
was 49®'3 F. ; the average surface temperature, 54® F.,— 
the difference being 4" 7. The difference of 4*^7 during 
the eight days which the eggs were deposited delayed 
hatching for about five days. This experiment clearly 
^ows that the only difference betw^een the hatching of 
herring ova in deep and shallow water is one of time ; 
hence we are safe in concluding that if herring deposit 
their eggs on suitable ground, in any depth of water not 
exceeding 100 fathoms, they will undergo development. 
It is conceivable, however, that the depth of the water in 
which the eggs are deposited may have some influence on 
the time of spawning— in other w'ords, on the flshing- 
season ; and the immature condition of the flsh caught 
n August during recent years may to some extent be 
accounted for in this way. If the herring which formerly 
spawned on the in shore batiks of the Moray Firth in 
firom TO to 20 fathoms water now spawn off-shore in from 
40 to 60 fathoms water, the hatching will be delayed for 


several days, and maturity will not be reached as earl>[ as 
formerly. This is an argument in favour of beginning j 
the herring-flshing later in the season than at present ] 
It may be objected that the fry, if hatched out m deep 
water, would never succeed in reaching the surface ; 
and supposing that they could, the necessary food 
might not be found forty to sixty miles from shore. 
Observations, however, show that the young herring are 
likely to have little difficulty in ascending aoo fathoms 
before the yolk-sac is exhausted, and that though no 
one is yet well acquainted with the food of the fry, there 
can be no doubt about the richness of the surface fauna 
beyond even the fifty-mile line. 

In the Report for 1883, Prof. Ewart called attention to 
the fact that the German Commission had arrived at the 
conclusion that the Baltic herring differed sufficiently 
from the North Sea herring to be worthy of being con- 
sidered a special variety. It has long been held by fisher- ^ 
men and others that each district has its own peculiar 
variety. From some 500 specimens examined in 1883, 
no evidence of the existence of such varieties was found. 

In order to settle this question finally, Mr. Duncan 
Matthews has been examining, for a considerable time, 
samples of the herring captured around the Scottish 
coast, and now communicates an important paper on this’ 
subject. The method of investigation adopted was to 
take accurate measurements of the length of the head, 
and of the caudal, dorsal, and anal fins, to note the posi- 
tion of the fins on the body, See., and, by a comparison of 
these data with the length of the body, to ascertain the 
amount of their actual variation, and especially whether ^ 
these variations were so constant in the herrings of any 
one or more localities or seasons as to indicate a distinc- 
tion of races. From this inquiry it seems that there arc 
as large herring now as there were some generations ago, < 
and that, although each district yields large herring, the 1 
north-east coast has a slight advantage in this respect j 
over the south-east and west coasts, A table giving the 
size, &c., of the largest fish e.\amined includes repre- 
sentatives from every fishery district, attd shows that 
there is no practical difference in size between the male ; 
and female, nor in the numbers of each of these which 
were taken. The winter fish are found to be rather larger 
than those taken in summer, while among the fish com- 
mercially tenned “ maties " there arc (i) imnrature herring, 
s\c, herring which, in addition to being small in size, have 
undeveloped milts or roes ; (2) small herring in all degrees 
of ripeness up to maturity ; ('3) small herring which have 
spawned— small “spent’' herring. Hitherto, the size of 
the fish, rather than the sexual condition, has apparently j 
determined whether the term “ matie " should be applied, i 
In the same districts, and even in the same shoals, large j 
sexually immature herrings are often found along with 
^w<z//ripe, or nearly ripe, herring ; hence herring appear 
not only to vary in size in their fully adult condition, 
but also to vary in the size at which they reach sexual 
maturity. It is pointed out that these results, as well as 
the fact that the undivided ova vary in size in ratio to the 
size of the fish, are likely to cause considerable variation ^ 
in the progeny which result from the interbreeding* of j 
fish of varying size and age. Of the fish caught in the j 
early part of the season, a much larger proportion are 
immature and small, and probably also younger than is 
the case later on. The adult fish appear to reach a mew 
advanced stage of ripeness before they appre^h the 
spawning-banks. From the measurements 
shown that the length of the head v^ies 
the extremes being found in herrings of all ^ 

both seasons, the percentage with Uic larger 
being rather greater among the 
hciTring ; but this difference, like that of 
is considered insufficient to ^ 

The position of the centre of the 

of the winter herrings is anterior to the centre 6f tl^ 
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body, wbcrcas among the summer herrings a large per- 
centage have it behind the centre. In the immature fish, 
however, the fin-centra is generally anterior to the body- 
centre. The anal and pelvic fins show a corresponding 
difference in position. As regards the pelvic fin, however, 
this condition is limited to the adult and larger young 
herring, the pelvic fin being found, like that of the sprat, 
anterior to the dorsal fin in young herring below 60 milli- 
metres in length. The pectoral fin varies very slightly in 
its relative position on the winter and summer herring. 
The relative basal length of both the dorsal and anal fins 
conveys no indication of racial distinction between the 
summer and winter fish. The dorsal fin is in all the 
herrings generally longer than the anal ; only about li per 
cent, of the summer herrings, and 7^ per cent, of the 
winter, having the anal fin longer than the dorsal. Further 
details arc given respecting the number of fin-rays, keeled 
scales, circumstances of spawning, &c., but which scarcely 
affect the question of racial distinction. The inquiry, so 
far as it has gone, tends to prove that there is no racial 
distinction between the herrings found in the various 
localities around the Scottish coast. Judging, however, 
from the more backward position of the dorsal pelvic and 
anal fins, the doubtfully smaller head, and the slightly 
lesser size of the summer herrings, more minute inquiries 
may indicate a slight difference between the winter and 
summer herrings. 

Mr. Brook reports on the herring-fishery of Loch Fyne 
and the adjacent districts during 1885, and under his 
‘‘ Ichthyological Notes ” gives a short account of the rare 
fishes met with during the year. 

Naturalists and fishermen alike have long felt the 
absence of accurate information as to the spawning 
period of fishes. In order to have a basis on which to 
found further investigations, Mr. Brook has prepared a 
provisional list of the spawning period of various food- 
nshes. This list brings out the great lack of accurate 
information on the subject, but gives an idea of the 
opinions as to the spawning periods held by fishermen 
and others around our coast. These opinions are in 
many cases conflicting, and in most cases they will 
require to be altered. Prof. McIntosh contributes 
an account of the work undertaken at St. Andrews 
since the last Keport, including notes on the eggs and 
young of fishes studied during the past year. Recently 
considerable attention has been devoted by Mr. Wilson 
to the development of the common mussel, and an 
account of his investigations up to the present time 
will be found in the appendix. During the summer 
and early autumn several attempts ivere made to fer- 
tilise the eggs artificially at St. Andrews. The early 
stages of development were studied from ova obtained in 
this manner, while the free- swimming embryos were 
frequently obtained in pools amongst the mussel beds in 
the Eden and in other localities. In the Board's last 
Report it was mentioned that Prof. Greenfield had under- 
taken to investigate the lower organisfiis met with in some 
of our more important salmon-rivers. This investigation 
has been advanced a step, and numerous forms have been 
isolated and cultivated by the methods previously de- 
scribed. 

Mr, Brook and Mr. Calderwood give the further results 
of examination of the food of these “ useful ” fishes, the 
herring, the cod, and the haddock. Mr. Calderwood also 
sends notes on the Copepods of Loch Fyne, and on the 
Greenland shark ; Canon Norman reports on a Crangon, 
some Schizopoda, a member of the order Cumacea, new 
to, or rare in, the British seas ; Dr. Stirling, on red and 
pale muscles in fishes, and on economic products from 
Ssh and corresponding vegetable products ; Mr. Hali- 
buiton, on the blood of Nephrops norwe^i. us ; Dr, John 
GihsoiL an physical observations made for the Fishery 
iti the Moray Firth during the autumn of 1883. 

Ten plates accompany the appendix. It is greatly to 


be regretted that the Board has not yet been able to 
survey some of the fishing-banks, more especially those 
which are supposed to extend along the western shores of 
the Hebrides, and that the part of the Report dealing 
with scientific work is not published separately. 


THE ELECTRIC CHARGE ON THE ATOM 

A LTHOUGH considerable attention has been given 
of late to electrolysis and the subjects connected 
therewith by English chemists, more especially since 
the Helmholtz Faraday Lecture of 1881, yet some of Prof. 
Helmholtz's deductions from Faraday's experiments have 
been curiously neglected. 

1 refer more especially to the bearing of the facts on 
the true nature of valency, and I purpose in this paper to 
point out one or two fairly obvious consequences which 
follow from the results of F araday's researches, but which 
have not, I believe, been stated before. 

Prof. Helmholtz has shown that it follows from 
Faraday's experiments on electrolysis that while a 
monovalent atom carries to the electrode one charge 
of electricity a divalent atom carries two charges of 
electricity. For instance, when we electrolyse potassium 
chloride, we have each potassium atom delivering a 
charge of electricity at the one electrode, and each 
chlorine atom delivering an equal charge of electricity 
at the other electrode, all monovalent atoms, carrying 
with them an equal charge of electricity, which we 
may call the unit charge. 

When, however, we electrolyse magnesium chloride, 
we have two atoms of chlorine set free for one of mag- 
nesium, and consequently while each chlorine atom 
carries its unit charge with it, the magnesium atom 
carries two units of electricity to the electrode. In 
fact electrolysis proves that differences of valency mean 
differences in the electrical charge on the atom. All this 
is so familiar to us now that I have perhaps repeated it 
at unnecessary length. 

But we have many elements which vary in valency. 
For instance, copper is capable of forming two series of 
compounds, in one of which it is monovalent, and in the 
other divalent, that is, in one of which the copper atom 
carries one unit charge of electricity, and in the other 
carries two units of electricity. 

We are able, then, under certain conditions to alter the 
electrical charge on an atom, increasing it by some simple 
multiple. 

There are therefore a special group of chemical reactions, 
such as the oxidation of the cuprous salts, in which we have 
not merely combinations between two or more substances, 
or ordinary^ double decomposition, but in which, besides 
such changes, an additional electrical charge is given to, 
or removed from, an atom. I think it follows from this 
that all such reactions are of very special interest, and 
deserve careful study. 

For instance, take the case of the saturation of an 
olefine by chlorine. We must look on this reaction from 
one of two points of view. Either on the addition of 
chlorine an additional charge is supplied to tlie carbon 
atom, in which case by-products of less saturation are 
probably formed ,* or the carbon atom is already fully 
charged, in which case the double bond is not merely a 
shorthand statement of a possible reaction, but expresses 
a physical fact. 

There is also another point worthy of note in connec- 
tion with this addition of electricity to the atom. If we 
take the case of the two copper chlorides — cuprous andi' 
cupric chloride*— we find that their heat of formation per 
chlorine atom is not very different. Now it is well 
known that the heat of formation of a salt approxiinfttes 
to the heat of formation as calculated from the electro- 
motive force developed when that salt is formed iii a 
voltaic cell 
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To put this in other wordsi we cen obtain from the heat 
of formation of cuprous chloridei or of cupric chloride* 
an approximate calculation of the difference of electric 
potential between the copper atom and the chlorine atom 
in the two salts. 

Now, as already stated, the heat of formation per 
chlorine atom is nearly the same ; that is, the difference 
of potential between the copper and chlorine is nearly 
the same in both ^ts. What follows from this ? 

It follows that, in doubling the electric charge on the 
copper atom, the potential is not also doubled. This 
means, tlmefore, that the capacity for electricity of the 
atom is incre^^ at the same time. This conclusion is 
not quite certain, as our Information is still too scanty on 
the actual differences of potential in the case of these two 
salts ; and, further, we do not know what fraction of it 
belongs to the chlorine atom ; but, on the whole, the facts 
wc have point to the above conclusion, and it is at any 
rate a subject well worthy of study to determine whether 
the cai^aty of the atom for electricity can vary or not 

Passing from this, I wish to point out another very 
obvious but nevertheless important deduction to be made 
from the facts of electrolysis. 

We have r^ognised that the difference between mono- 
valent and divalent copper consists in the doubling of the 
charge upon the atom. This again may be due to some 
profound change in the atom itself, but it is at any rate 
the obvious and marked distinction ; wc have copper in 
both cases, but double the electrical charge in one case 
over that in the other. 

If we searched among the elements, could we find two 
series of salts more completely different in their nature 
and properties than the cuprous and cupric salts ? 

I venture to say that, if we did not know we could 
derive the same element from both, we should assume 
them to be derived from two different elements, and 
assign them very different places in Mendeleje/Ts table. 
Many other examples of the same thing will occur to 
evotybody, namely, that alteration of the electrical charge 
on the atom is accompanied by profound alteration in the 
nature of its compounds, and is therefore probably the 
cause of this alteration. 

Up to this point I think my deductions are fair and 
obvious deductions from the facts of electrolysis. I 
wish now to suggest a possibility, I can call it no more, 
which if true will considerably alter our views of the 
facts of chemistry. We have found the importance of 
alterations of electrical charge in altering the properties 
of an atom as shown in its compounds. 

We already believe that variations in atomic weight are 
closely allied with the variations in the properties of the 
atom as shown in its compounds. 

Are there, then, two things which condition the chemical 
properties of an atom, or is there only one ? 

1^ us look again for an instant at the facts of electro- 
!3rris, and let us take the electrolysis of hydrochloric acid 
an our example. 

At present we state the facts thus ; —Every molecule of 
hydrochloric acid consists of one atom of chlorine and 
one atom of hydrogen, the chlorine atom weighing 35*5, 
the hydrogen atom weighing 1. Cn passing a current, 
eadi molecule is split into these two atoms, each atom 
carrying a unit charge of electricity. 

Is it not just possible that we mav some day state the 
facts thus A molecule of hydrochloric acid consists of 
one molecule of hydrogen weighing 1 combined with 35*5 
molecules of chlorine each weighing t. On electrolysis, 
the chlorine atoms are split from the hydrogen atom, the 
chlorine atoms each carrying unit charge of electricity, 
and the hydrogen atom carrying 35*5 charges of elec- 
tricity.' 

If this IS the truth, then all the atoms of the elements 
are of the same wdght, and probably are made of 
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the same ^ stuff, ** and we have two, and only tw, 
thinga which condition the properties of the atom-r-^ 
nemely, its electrical charge and ns electric potential, and 
MendelejefTs table becomes a statement ot the penodk 
relationship between these. 

In suggesting this vague possibility, I do not wish to 
obscure the first part of the paper, which consists, I 
believe, of perfectly legitimate deductions from the facts of 
electrolysis. 

I have purposely avoided giving many examples, as 1 
have been dealing with such familiar and common-place 
chemical reactions that plenty of examples will at once 
occur to every reader ; and sufficient has, I think, been 
^id to show at any rate the importance of experimental 
inquiry into this subject, and the probability of consid^- 
able modifications of our views of chemical facts in the 
near future. 

The new way of looking on valency, which we owe to 
Prof. Helmholtz, may, as I have already pointed out, 
completely alter our conception of the nature of an un- 
saturated carbon compound, and of the process by which 
saturation takes place ; and probably as investigation 
proceeds in this department it will become necessary to 
re-dissolve our chemical facts and crystallise them out 
in completely new menial concepts, while doubtless the 
ideas associated with the graphic formula pass away and 
leave not a wrack behind. A. P. Laurie 


MUSIC AND MA THEM A TICS 

Y esterday afternoon meeting at a friend’s house a 
lady visitor to Oxford who was to sing that evening 
at one of the hebdomadal concerts in Balliol College, 
and the conversation happening to turn on the gifted 
mathematical lady Professor in the University of Stock- 
holm, my thoughts shaped themselves, as I was walking 
home, into the following lines, which, if likely to interest 
any of your readers, 1 shall be happy to see appear in the 
world- wide-diffused columns of Nature. 

New College, November 15 J. J. Sylvester 

Sonnet 

To a Young Lady about to sing at a Sunday Evening 
Concert in Bat lie I College 
Fair maid ! whose voice calls Music from the skies 
Weaving amidst pale glimpses of the moon 
Tones with fresh hues of glowing fancy strewn 
And soft as dew that falls from pitying eyes- 
Let from their virgin fount those accents rise 
That bid sad Philomel suspend her tune, 

Thinking the lark doth chant his lay too soon- 
Whose else that trill which with her oivn note vies f 
To her whose star shines bright o’er Maelar lake 
And thee who beautifi’st glad Isis’ shore 
Grant ! I one joint harmonious garland bind : 

Thou canst with sounds our senses captive take- 
She the true Muse, fond poets feigned of yore, 

Strike Heaven’s own lyre, Nature’s o’erruling mind. 


SX^TES 

Mr. Harold B. Dixon has been appointed Professor of 
Chemistry and Director of the Chemical Laboratories at Owens 
College, Manchester. 

The Ojtfcrd announces that Prof. Burdon Sander- 

son and Mr. Gotch are going lo spend their Christmas vacation 
at Arcachon, where there Is awaiting them a large tank full of 
torpedoes. It looks forward with interest to the publication of 
the resohs of the Oxford physiologists’ hoBday, remarking 
•• to the research will be added the fdeawng exdtement of 
danger ; for if incamioualy handled these torpedoes will give 
physiologist a shock, compered wUh wWch the agonies of Scoref 
of vivisected fobbits are os nothing,"’ Of coutse Oik is not tre^ 
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WILUAH FAW€«mv om of the assbtants in the Dc- 
^ it of Botony in the British Mtiseum, has been appointed 
^ ^ Seoretary of State for the Colonies to the post of Dlrec* 
or of the Public Gardens and Plantations in Jamaica. 

Tmp Uralian Society of Natural Sciences is arranging to hold 
. Scientific and Industrial Exhibition of Siberia and the Ural 
doiiiitains in l8S7» at Ekaterinburg. The Exhibition pro- 
nises to be of great scientific interest, including sections of 
dogy« botany, zoology^ anthropology, and archaeology. The 
nthn^logy especially will be of the most comprehensive 
Character. It will include a certain number of families of 
bkirs, Kirghizes, Vogones, Ostiaks, Samoiedes, and other 
^civilised peoples of Siberia, with their dwellings, and ap- 
diances for hunting and fishing, besides models, figures, cos- 
ames, &c. There will also be a large collection of prehistoric 
The grounds around the Exhibition building will be 
tilised to give a fairly accurate idea of the arborescent vegeta- 
of the countries represented. Delegates from foreign 
Societies intending to visit the Exhibition will be accorded 
travelling privileges, and be received with the greatest 
ispitality. The Exhibition will be open from May 27 to Sep- 
lember 27. The President of the Society is General Ivanoff, 
Ind the President of the Exhibition Committee M. A. 
liclowsky. 

Mr. Arthur Grote died on the 4th inst. at his residence in 
!)vington Square. He was bora in 1814. He was a Fellow of 
Royal Society and also of the Linnean Society. Mr. 
^rote wrote a number of papers on subjects connected with 
>tany and natural history, and contributed an introduction to 
Hewitson’s ** Descriptions of New Indian Lepidopterous Insects 
the Atkinson Collection.’* He was engaged for many years 
Her Majesty’s Indian Civil Service. 

Mr, W. Galloway writes with reference to the recent ex- 
plosion at Elemore Pit : — “ Elemore Pit is one of the Heeltan 
oup of collieries near Newcastle-on-Tyne, which are accounted 
) be amongst the best and most carefully managed mines in this 
' any other country. It is under the direct supervision of Mr. 
Undsay Wood — a member of the late Royal Commission on 
Vccidents in Mines. The workings are dry and dusty ; no 
amulatlon of gas was known to exist anywhere ; a shot is 
|upposed to have been fired at the moment the explosion took 
""►lace, for shot- firing was going on. The explosion appears to 

up 

he downca.st shaft, or, in other words, to have traversed a 
gion filled with fresh air without any admixture of fire-damp, 
hese features of this and other similar explosions of late appear 
► militate somewhat against the views expressed in the Report 
f the Royal Commission on Accidents in Mines, to the effect 
bat coal-dust alone was a comparatively harmless agent in the 
ence of fire-damp.” 

The following are the arrangements for the lectures before 
‘ stcr at the Royal Institution :-~Prof. Dewar, six lectures 
‘ .pted to a juvenile auditory) on The Chemistry of Light 
Photography”; Prof. Gamgce, eleven lectures on “The 

i unction of Respiration”; Prof. RUcker, five lectures on 
Molecular Forces” ; Prof. Max Muller, three lectures on 
The Science of Thought ” ; Mi . Carl Armbruster, five lectures 
“ Modem Composers of Classical Song” ; and Lord Ray 
gh, six lectures on “ Sound.” The following are the probable 
Riigeinents for the Friday evening meetings before Easter : — 
Jr WHliam Thomson, on “The Probable Origin, the Total 
ftOttnt, and the Possible Duration of the Sun’s Heat ” ; Mr. 
Baldwin Spencer, on “The Pineal Eye in Lizards”; Mr. 
lyrin Freshfield, on “ Some Unpublished Records of the City 
** Mr, E. B. Poulton, on ** Gilded Chrysalides ” ; 
w. Cvpok^ on Genesis of Elements”; Capt Aimcy, 


on Sunlight Colours”; Mr, V, Horsley, on '‘Brain Surgery 
in the Stone Ages ” ; Archdeacon Farrar, on “ Society in the 
Fourth Century a.d. ” ; Mr. G. J. Romanes, on “Mental Dif- 
ferences between Men and Women ” ; and Lord Rayleigh, on 
“Colours of Thin Plates.” 

An Edinburgh Correspondent write? : — “ Mr. Romanes has 
ju-t delivered his first course of lectures on the Philosophy of 
Natural History to a large and appreciative audience, including 
students from ail the Faculties in the University of Edinburgh.” 

The Minister of French Postal Telegraphy has sent to 
Brussels a delegate to arrange for establishing a telephonic line 
between Paris and that city. The price for the use of the tele- 
phone will be five francs for a period of five minutes. It is the 
first step on record towards an international telephonic system. 

A REMARKABLE fire-ball was seen at Stonyhurst College, 
Blackburn, on December 4, at 9.16 p.m. Although the moon 
was shining brightly, it lit up the sky like a brilliant rocket. Its 
course was from 27 Lyncis to 0 Gemini, and as it advanced it 
left a fine streak behind it. Its colour was a bluish-white. At 
first it moved swiftly, then more slowly, and, before vanishing, 
burst into several fragments. There was no streak left where 
the meteor burst, but only in the first part of its course. It was 
like a horse-tail cirrhus, the bushy \ ortion surrounding the star 
27 Lyncis, and thence extendin^^ in a narrower streak about 3*. 

It remained visible for one minute and a half, the part last to 
fade being that about 27 Lyncis. 

W E have received the last number (part 2, vol. iv. ) of the 
Proceedings of the Liverpool Geological Society. The presi- 
dential address by Mr. Mellard Reade, “ On the North Atlantic 
as a Geological Magazine,” is a continuation of the line of in- 
vestigation sketched out by him in his previous address, which 
was entitled “ Denudation of the two Americas.” The papers 
deal mainly with the geology of Liverpool and the neighbour- 
hood, especially North Wales. A paper by the Secretary, Mr. 
W, Hewitt, “On the Topography of Liverpool,” must be 
specially interesting and instructive to those acquainted with 
the present geography of that great city. 

The active volcano, Asamayama, appears to be attracting 
particular attention just now in Japan, probably because it is the 
loftiest mountain in the country which is in a constant state of 
activity, and also because it is the nearest to the capital, and is 
situated in a district long famous for its health resorts. A few 
1 weeks since we referred to an anonymous account of the crater, 
published in the Japan Weekly Maily but a much more careful 
sketch of it is given by the Japan Correspondent of the Tiwes in a 
letter published recently in that journal. The roar of the 
I volcano, on approaching the edge of the crater, he describes as 
not unlike the noise produced by the passage of a train across a 
bridge under which one is standing. There was no shaking, 
however, but loud hissing and bubbling constantly proceeded 
from numberless vapour-jets in the inner face of the crater- wall, 
firom its rim downwards. The crater is a rough oval in shape, 
but the estimates of its size are most conflicting. The Japanese 
give the circumference as four miles, but this is simply a wild 
guess. A German explorer set down the diameter at 1 100 yards, 
and an English mathematical professor put it at only 200 yards, 
“divergences that will illustrate the mental confusion to whidi 
some men are liable when in the presence of dread natural ph^ 
nomena.” The writer himself estimated the circumference at 
1056 yards, by walking round the windward half of it— ;ft was 
impossible to pass through the vapours on the lee side-^Hch 
was accomplished in six minutes, at the rate of about three miles 
an hour. 

On the very interesting question of the depth the 
that is, the depth from the mouth to the suriaee of the moltmi 



*34 


NATURE 


9, 


inatter--<»j>inions vary almost as hopele&sly as on the size. No 
doubt the ** vast clouds of the most pungent sulphurous steam,*' 
which are described as rising swiftly out of the caldron, render 
exact observation difficult. The Titnes Correspondent speaks 
of catching glimpses of the crater-wall at depths which a very 
moderate estimate would place at 300 feet. But the gradual 
convergence of the cavity apparent at this depth forbids the 
acceptance of the enormous profundity for which some visitors 
have coutended, and suggests that the depth can hardly much 
exceed 500 feet. After a weird description of the appearance 
presented to the spectator by the volcano at work, the writer 
concludes by remarking that the present crater is apparently the 
youngest and innermost of three. Further down on the south 
west side are to be seen, along with numerous fissures of un- 
fathomable depth, remains which point to the existence of two 
former craters, concentric and of large dimensions, an 1 separated 
from one another by a considerable interval. Possibly the exist- 
ing cone was formed by the great eruption of 1783. 

A TELEGRAM from New Vork of December 2, states that eight 
slight shocks of earthquake are reported from SammerviHe, 
one severe shock from Columbia, and two slight onei from 
Charleston. No damage was caused. Dr. Forel writes that 
earthquakes were felt in Switzerland on November 25 at 3h. at 
Pontresina and Bernina (Orisons), and again at 3h. 58m. (both 
Greenwich times} at Pontresina. 

According to the Ceylon Ohstf' 7 ^ef\ Mr. C. Stevens, a 
naturalist, has returned to Colombo from a most successful and 
interesting sojourn amongst the Veddahs, whose district he has 
thoroughly explored, and with whom he was enabled to est.^blish 
a closer intimacy than any European ever did before. lie has 
been able to clear up a good many dubious points relating to the 
manners, customs, and religious beliefs of these veritable wild 
men of the woods. He has succeeded in obtaining several 
perfect skeletons, and a number of skulls. 

The Xj>ndon ami China Teiegrafik states that a Folk-Lore 
Society has been established in the Philippines, at the prompting 
of a Society for the study of folk-lore in .Spain, The archi|>eIago 
certainly presents a wide field for investigation and inquiry in 
thb respect, on account of the diversity of native races inhabiting 
it. The survivals in the shape of traditions, customs, and 
observances amongst the primitive tribes still to be found in the 
inaccessible interior of many of the islands may be expected to 
throw much light on the early history of the people, and on the 
origin of many superstitious practices common in more civilised 
taikds. 

The Report of the Public Free Libraries of the City of Man- 
cbester, while expressing the deep regret of the Committee at 
the loss of Sir Thoma-s Baker, their chairman for nearly twenty- 
five years, is at the same time a testimonial to the ability and 
judgiiieDt with which the work under hh care has been carried 
om Additional libraries, a tenfold increase in circulation since 
the two first of them were opened, and over 4000 volumes with- 
drawn this year as u^orn cut, arc proofs of the earnestness of this 
work. Nor does the increase seem likely to cease, for the 
extension of the time of keeping oi>en the reading-rooms till 
10 o'clock, although it adds to the already long hours of those 
engaged in their management, is sure, we think, to increase their 
counter-attraction to the public-houses, and to bring up the 
number of visitors annually to the libraries to three millions. 
Two recently incorporated districts also have requested that 
equal advantages may be extended to them, and help in carrying 
tbU out has been liberally supplied by independent public 
bodies. A remarkably laigc proportion of books arc taken out 
to be read in the reading-rooms. Boys especially avail them- 
•ebres of these rooms on a Sunday, nearly twice as many of 


them attending then as on a week-day ; a direct revemal of the 
practice of other classes. The success of Manchester is the 
more marked that so moderate a proportion of fiction Is suppU^ 
to its readers. 

The additions to the Zoological Society’s Gardens during 
the past week include two Macaque Monkeys {Macatus cyno- 
molgus S 9 ) from India, presented by the Countess Dowager of 
Lonsdale ; a Mona Monkey {Cercopiihecus mcna ^ ) from West 
Africa, presented by Miss Bashall ; a Domestic Sheep {Oifis 
aries, var.) from West Africa, presented by Sir Albert Kaye 
Rollitt, F.Z.S, ; a Grey-striped Mouse {Smithus vagus) {to n 
the Tatra Mountain, presented by Dr. A. Wryesniowski ; a Poe 
Honey-eater {Pyostkemadcra nov{t-zeatandi(e)itom New Zealand, 
presented by Capt. B. J. Barlow, s.s. Taimu ; a Blue-fronted 
Amazon {C/try sotis trstica) from Brazil, presented by Miss 
Joachim ; two Tuatera Lizards {Sphenodon punctatus) from New 
Zealand, presented by Dr. E. B. Parfitt ; a Cerastes Viper 
{Viper a cerastes) from Egypt, presented by Mr. J. H. Leech, 
F.Z.S. ; a Beisa AntelojK' {Oryx bcisa d ) from North-East 
Afric.!, a Rough Fox {Canis rudis) from Guiana, purchased ; a 
Red Kangaroo {Macropus rufus), born in the Gardens. 


OUR ASTRONOMICAL COLUMN 


Corrections to Refraction Tables. — Prof. Cleveland 
Abbe, in a short note to the Astnmomische Nachrichten, calls 
attention to the fact that the reading of the mercurial barometer 
which is used in the refraction-formula as an index to the density 
of the air is not a true index to the pressure controlling that 
density until it is corrected for the effect of the variations in 
gravity. The correction is acc )mplished by adding one more 
factor, .V', for gravity, when the formula becomes— 

K = . tan c ( ‘ UT )V. 

where tp is the latitude of the observer, and ^0 of the station for 
which the tables were computed. Prof. Cleveland Abbe con- 
.siders that the omission of this correction for gravity may partly 
explain the origin of small systematic differences in the declina- 
tions of different st.'ir-calalogucs, though such differences, so far 
as they are due to refraction, must aLo be caused by local 
irregularities in the di-tribution of pressure and temperature, 
which produce effects equivalent to slight inclinations of the 
horizontal planes of equal density. The systematic change^ in 
his distribution, due 10 change of season, rnu-nt introduce an 
annual variation in refracli )n similar to the effect of parallax, 
and it will occasion a difference in the refractions north and 
south of the zenith, which may often attain an appreciable 
amount. 


Comet Finlay (1886 e ). — The following ephemeris by Dr 
Krueger, for Berlin midnight, is in continuation of that given in 
Nature of November 25 (p. 85) : — 


tfi86 

K.A. 

h. lu. s. 

Decl. 

log r 

log A 

Bright- 

ness 

Dec. 10 

22 2 49 

13 25 -6 S. 

0*0074 

98941 

3* 

14 

22 23 SI 

II 97 

0*0142 

9*8909 

30 

18 

22 44 58 

8 46 0 

0*0221 

9*8901 


22 

23 6 0 

6 167 

00309 

9*8917 

2*8 

26 

23 26 49 

3 44*6 S. 

0*0404 

98938 

2*6 


TTie brightness at date of discovery is taken as unity. 


Comet Barnard (1886 /). — This object is now visible to the 
naked eye, and is at its brightest. As it is now visible in the 
early evening, it should be frequently observed. The following 
ephemeris by Dr. Aug. Svcdslrup, for Berlin midnight 
Nachr,, No. 2756), is in continuation of that given in NATURE 
of November 25 (p, 85) : — 

tB86 R,A. I>«cL logr 1 *>E ^ 


Dec. II 
16 
21 
26 

31 


h, m. s. 

17 6 7 

! 2 §il 

19 o 32 
X9 32 32 


16 20*9 N. 

«3 43*9 

so 32*2 

7 *3*7 ^ 
4 S'aN. 


9 »s«6 

9*8212 

9*8266 

9^8421 

^*8652 


0*0004 

0*0300 

0-0699 

OT084 

OT478 


le brightness at date of discovery is taken as unity. 
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iSTRONOMlCAL PHENOMENA FOR 
WEEK 1886 DECEMBER 12-18 


I7OR tHe reckoning of time th^ civil day, 
” Greenwich mean midnight, counting the 
here employed^) 


commencing at 
hours on to 24, 


At Greenwich on December 12 


in rises, 7h. Spm* ; souths, iih. 53m. sS’os. ; sets, ish. 49m. ; 
decl. on meridian, 23® G S. i Sidereal Time at Sunset, 
2ih. 14m. 

!oon (one day past Full) rises, i6h. 3401.* ; souths, oh. 29m. ; 
sets, 8h. 27m. ; decK on meridian, 18® 57' N. 


PUneit 

Rises 

Souths 

Sets 

Deck on mendtan 


h. m. 

h. m. 

h. m. 


ercury 

.. 6 15 .. 

10 43 - 

15 II 

... 18 3S. 

enus ... 

.. 8 12 .. 

12 4 ... 

«s 56 

... 23 30 .s. 

ars ... 

.. 10 to .. 

14 6 ... 

18 2 

... 23 I s. 

ipiter... 

.. 3 14 .. 

8 26 ... 

13 38 

... 10 7 .s. 

itum .. 

.. iS 6* .. 

2 9 ... 

10 12 

... 21 33 N. 


* Indicates that the rising: ig that of the preceding^ evening. 


5C. 


^ ■ 

I- . 

^ • 


OccuUations of Stars by the Moon (visible at Greenwich) 

Corresponding 

Sur Mag. Disap. Raap. 


inverted image 

h* ni* h* nx* u ^ 

.. 3 Cancri 6 ... i 42 ... 2 46 ... ico 237 

.. B.A.C. 2731 ... 6 J ... 6 54 near approach 207 — 

.. 54 Cancri 6^ ... 21 26 ... 22 9 ... 85 181 


nearest land. Halos round the sun and the moon, phosphor- 
escence of the water, and also glorious sunsets appear to be 
frequently noticed before typhoons. 

Within about 800 miles of the centre the sky is generally 
half covered with cumulus clouds, above which cirro-cumulus 
are usually seen. South and south-west of the centre, thunder- 
storms and cumulo-stratus clouds are observed. On approaching 
nearer to the centre the cloudiness increases, the temperature 
falls in consequence, and the mercury begins to descend in the 
barometer. Then the air becomes oppressive from the increasing 
dampness, a slight haze is observed during the morning hours, 
and the sky presents a threatening and vaporous appearance. 
Within 300 miles of the centre the temperature falls quickly 
owing to the cumulus, roll -cumulus, or nimbus clouds, with 
which the sky is nearly completely overcast. And meantime 
the wind has risen and blows generally with the force of a strong 
breeze about 300 miles from the centre. But this depends also 
upon the bearing of the centre, the wind being usually strongest 
in the right hand semicircle. Within 150 miles of the centre 
the sky is densely overcast with nimbus clouds accompanied by 
heavy rain, and within 60 miles it generally pours down in 
torrents, while the wind blows so hard that no canvas can 
withstand it ; but there is no thunder and lightning. The tem- 
perature at sea is frequently about 76^, and on .shore about 78 ^ 
Within from 2 to 15 miles of the centre the wind either 
calms down or blow only moderate breezes, and the sky 
clears, being now covered only by very light clouds. The sea 
is as a rule mountainous, but in soue reports it is stated that the 
sea had calmed down to some extent when the wind fell, (^uan- 


ec. h. 

13 ... 6 ... Mercury stationary. 

[3 ... 17 ... Saturn in conjunction with and 2° 59' north 

of the Moon. 

Variable Stars 

Star R.A. Decl. 

b. m. Of b. m. 

Cephei o 52*2 .. 8i 16 N. ... Dec. 13, i 25 m 

,, iS, I 5 jft 

Arietis 2 42*0 ... 17 2 N. ... ,, 16, m 

Tauri 4 23*0 ... 9 42 N. ... ,, 18, M 

Leporis 4 54*4 ... 14 59 S. ,.. ,, 12, M 

Cancri 8 37*4 .. 19 27 N. ... „ 17, 2 24 m 

^ Virginis 1320 2... 2 47 S. ... ,, 15,21 oM 

Librae 14 54*9 ... 8 4 S 16, 4 50 m 

Coronae 15 13*6 ... 32 4 N. ... „ 13, 22 15 m 

18 45 9 33 H N. ... „ 15, 2 30 

Cephei 22 24*9 ... 57 50 N 16, 4 50 m 

,, 17, 19 20 M 

AT signifies maximum ; w minimum ; secondary minimum. 

Meteor-Shoxvers 

Moonlight interferes with meteor observation during the early 
irt of the week, which is also less fruitful of meteors than are 
e first few days of the month. Amongst the radiants which 
Lve supplied meteors at this season are one in the constellation 
the Lynx, R, A. 108®, Decl. 63® N., and one in Quadrans, 
A. 221®, Decl. -f S3® N. 


titles of sea-birds, and near land also butterflies and other insects, 
cover a ship situated in the bull’s eye of a typhoon. It is possible 
that the central calm does not quite accurately coincide with the 
centre of the typhoon. 

The angle between the direction of the wind and the direction 
of the radius (the straight line between the observer and the 
centre of the typhoon) is, on an average, between lo" and 25® 
latitude, 43^ in front of the centre and 53^ behind the centre ; 
between 33® and 35® latitude, 65® in front and 85" behind ; and 
between 10® and 35® it is abou» 49'' in front and 62® behind the 
centre. The angle appears to be smaller near the shore for 
off-shore winds, and far out at sea the difference between the 
angle in front of and behind the centre appears to be small. 
The following rule for finding, on board ship in the China seas, 
the bearing of the centre of a typhoon is, therefore, approxi- 
mately correct : Stand with your back to the wind, and you 
will have the centre on your left side, but 3 points in front of 
your left hand ; i.e, the centre hears about 11 points from the 
wind. If your ship is in a very low latitude the centre may lie 
as much as 4 points in front of your left hand, f.e, bear 12 
points from the wind, and if you are in a high latitude it may 
bear only 9 points from the wind. Once the wind has reached 
the force of a strong breeze, the average angle between the wind 
and the direction of the centre does not appear to change at all, 
but the wind, which blows in great gusts in a typhoon, may oscil- 
late to both sides of the true value. There does not appear to 
be any foundation at all for the belief that the wind near the 
centre blows in circles round the centre. To act according 
to this rule might prove disastrous to a ship experiencing a 
typhoon. 


THE LAW OF STORMS IN THE EASTERN 
SEAS^ 

JN the Eastern seas the earliest signs of a typhoon are 
clouds of the cirrus type — looking like fine hair, feathers 
smml pale white tufts of wool— travelling from the east or 
ereabout, their direction backing towards the north, a slight 
te m thebarometer, clear and dry but hot- weather, and light 
iiws. This fine weather lasts for days, and the existence of a 
phoon at a great distance contributes therefore to the safety of 
Ips at sea, — a fact that is not sufficiently appreciated hy 
inners. 

Tlie cirras clouds, which frequently assume fantastic shapes, 
ike their appearance within 1500 miles of the centre of a 
phoo!^ the barometer is generally rising beyond from 600 to 
00 miles of the centre, and the mean of the twenty-four hours* 
ii|>ermtttre rises in Hong Kong above 81®. 

A swell in the sea is noticed within from 300 to 500 miles of 
s ^tre, but this depends greatly upon the situation of the 



V ery low clouds m a typhoon move with the wind, but if the 
clouds are high they are frequently seen to move in a different 
manner, and the following rule may then occasionally be of 
use : If right in front of the centre, stand with your hack 
towards the direction whence the clouds are coming, and you 
will have the centre from i to 2 points in front of your left hand ; 
and if straight behind the centre you may have it a point or two 
to the left of the direction in which you are looking. 

Once the bearing of the centre has been ascertained, the 
master of a vessel in a typhoon requires to know in which seau-* 
circle, looking in the direction towards which the typhoon is 
moving, he is situated : If in the right hand semicircU^ the vnnd 
will veery ue. shift with the sun ; and if in the left lumd semi^ 
circle, it will back, i,e, shift in the opposite direction. But this 
rule is strictly applicable on board of a vessel only when hove- 
to, or at any rate proceeding at a slower rate than the typhoon* 
For a vessel moving at a faster rate than and in the same direc* 
tion as a typhoon, the rule may be reversed. In case of doubt 
it may therefore become advisable to heave^o In order to be 
quite sure of the semicircle in which you are situated. But we 
have seen that the wind moves in spirals towards the centre, at^ 
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It IS therefore dangerems to lie-to in a typhoon^ particularly 
before you are sure that the centre is past. Vesseu near the 
coast of China, or in t)ie Formosa Channel, generally seek 
refuge in the nearest typhoon harl>our indicated in the 
Directory. 

The wind shifts faster the nearer the centre you are. If the 
barometer falls rapidly and the wind does not change its direc- 
tion, and when the gusts continue to increase in force, your ship 
is in danger of entenng into the central calm of the depression 
with its mountainous and confused seas, which is by all means 
to be avoided, as it is the high cross seas that do the most damage, 
and not the force of the wind. When once you are caught in a 
typhoon you should make no sail, except what may be necessary 
to steady the ship, till the gusts continue to decrease in force anu 
the barometer has risen for some time. Very deceitful lulls are 
reported to occur during the raging of a typhoon. The master 
of a sailing-vessel is said to have put up topgallant sails after 
getting into the central calm. Of course he could have had no 
reliable barometer on board. 

In storms encountered in higher latitudes, where the incurva- 
ture of the wind is not so great as in a tropical hurricane, the 
right-band semicircle is termed the dangerous semicircle, as a 
ship running before the wind is in more danger of crossing the 
patn of the storm in front of the centre and perhaps Ije over- 
taken by it : but in a typhoon there is not much to choose between 
the semicircles. A dismasted ship is in danger of being carried 
into the centre from any quarter. 

However, the right-hand semicircle is also in a typhoon 
generally more dangerous than the other, both with regard to 
the risk of crossing the path in front of the centre,, and also, as 
remarked above, w'ith regard to the force of the wind and con- 
sequent greater sea disturbance. A ship experiencing a northerly 
gale and a falling barometer in the China Sea in the typh<^n 
season is generally in greater danger than another experiencing 
a south-westerly gale. 

When you have ascertained in which semicircle your vessel is 
situated, you should, if in the right-hand semicircle, keep the 
wind as long as possible on the starboard tack ; and if in the left- 
hand semicircle, you should run on the starboard tack, or heave- 
lo on the port tack, so as to let the ship come up as the wind 
backs and run no risk of being taken aback. As explained further 
on, a typhoon encountered in a low Latitude moves so slowly 
that a steamer or fast sailing-ship has a fair chance of running 


Sea, and the gale blows often steady from north-^east about the 
northern entrance to the Formosa Channel when there Is a 
typhoon in a more southern latitude. 

The surest of all warnings is furnished by the standard 
barometer on shore and the compensated aneroid on board ship ; 
vou are all right if you can put your vessel on the tack that wl 
keep your barometer rising. But in order to understand the 
indications of the barometer you will have to keep a regular 
meteorological register. The master of a vessel who does not 
look at his aneroid till he is in a typhoon, does not derive half the 
benefits from his observations that he would have enjoyed had he 
watched it beforehand. He might perhaps have avoided the 
weather he is now experiencing, or even have benefited by the 
favourable winds and sailed round the typhoon. No doubt the 
time is approaching when underwriters will stipulate that the 
indications of an aneroid or a marine barometer must be reg^arly 
registered on board a vessel insured by them. 

On the other hand, it would not be fair to ask the mariners to 
keep complete meteorological records, such as are kept in the 
lighthouses out here. .Some seamen have a taste for this kind 
of work and make very useful and fairly accurate observations, 
but, for instance, the readings of dry and damp bulb thermo- 
meters taken on many vessels arc of very little use. 

The tube of the marine barometer has to be so much con- 
tracted to stand the incessant pumping and danger of breakage, 
that the instrument is sluggish and often reads half an inch or 
more too high near the centre of a typhoon. Some cheap 
woollen barometers cannot be registered below a certain height, 
the cistern l>eing too small to hold the mercury that comes out 
of the tube. Of course some cheap aneroids are no better, and 
even a first-class compensated instrument requires to be tho- 
roughly verified, as the scale is never Quite correct, but they act 
nearly as quickly as first-class standard barometers, and for use 
on board ^ip the instrument that is quickest in its indications 
must be preferred. The objection to the use of the aneroid is 
founded on the fact that its index -correction changes gradually j 
but then this can be determined and allowed for by reading it 
off as often as the vessel enters a port, such as Hong Kong, 
where correct meteorological observations are constantly being 
marie. 

The best hours for making observations are 4 a.m., 8 a.m., 
&c., up to midnight inclusive. The observations should consist 
in rea<iings of the aneroid, temperature (this is no use except 


a ..... ............. ... , ... — - f ' ’ , ' i t 4 

away from it, but farther north, when the centre proceeds at the | when the thermometer is placed well forward so as lobe exposea 
rate of thirty or forty miles an hour, it rec|uires careful manage- ' to the wind, though in a jmsition sheltered from the sun and the 
ment even supp<»tng you have ample sea-room. ! rain), direction and force (0 -12) of the wind, direcimn whence 

Typhoons are dangerous on the open sea, but they are still : coming of the clouds, amount (0-9) of sca-di3turbancc,^^ana 
more to be feared in open anchorages or near lec shores. Along ^ weather ( Beaufort’s notation). F or further particulars the ^ 
the south-west coast of Formosa and elsewhere, a t^hip must in \ rtructions for making Meteorological Observations, prepared 
the south-west monsoon be prepared to run to sea at very short ■ for use in China,’* published in 1883 by the writer, may be 
notice, as in some of the harbours you could not lie with any consulted. r 

chance of riding out a typhoon. A steamer at anchor should get | From 4 am. to 10 a.m. the barometer is rising, falling trom 
up steam as soon as the wind rises abjvc the force of a strong 1 10a.m. to 4 p.m., rising from 4 n.m. to P.m., and falh^ 
bree«e« and a sailing-vessel should take down the top-masts. ( from 10 p.m. to 4 a.m. It reads highest at and low^ 

The direction in whidi the wind is going to shift must early be 1 at 4 p.m. During the approach of a typhoon this regular daily 

determined so as to select a sheltered an^orage. If the centre | variation may be masked, but it g^s on all 
nasses very near the anchorage, the berth may have to be changed j be taken into account when the barometer begins to fall Mfore 
rcS during^e lull, before t&e wind shifts to the a typhoon. Thus if it has fallen a certain amoum b«w^n 

S-p^hequmer. I > 0 “‘*.4 P »!- 

A ship moored b; 
will swing with the 

the sun in the left-hand semiarcie. it two anenors arcaroppea, j 

the anchor on the advancing bow should be let go first, there- f same purpose. i ^ j 

ft>re a ship in the right-hand semicircle of a typhoon should i In many typhoons, the iMromeler, to 3 * 

first drop*^the port anchor and afterwards the starboard, ui , and to sca-level, does not fall below a8 
order timt she may ride with open hawse. And a ship in the | falls as low as aSiSO- S oviet readings of the 
left-hand semicircle should first drop the starboard anchor. } to be rare, but it has been stated to have fallen muA lower. 

But have to ride with a long scope in a typhoon, and as rate at which your barometer is falling depei^s 

they areKable to drag the anchors, some prefer to drop the second approach to the contre, «d in consequent 

Si^rto^r «po7if the first should nSt hold. . , . , wh'icb thU I. travefting.. For this «aton .t « not 1 ^^ 



anchor to veer upon r i j 

n. The force of the wind and the appearance of the sky do 
not always furnish a reliable guide to determine how far you are 
from the centre of a typhoon. The dimensions arc different m 
different typhoons, and near land the strong winds are often so 
irregularly distributed that In t place near the centre less wuk) 
may actually be experienced than at some distance farther away 
tem it. Also the ii-point rule for ascertaining the bearing 
3; the centre fails near some shores if the centre is not near at 
band; thus there often blows a steady easterly gale along the 
sontimm coast of Chka when a typhoon Is crossing the Chdna 


conclusion, concerning the amount of wind to be everted 
the rate at which the barometer i, Ming, M ^ 

of counie, thi, may be done. ^ ^ 

barometer has fallen to its lowest r^na and Iwns to rise, yW 
may expect to experience as much 
alr^y gone through. 

The wind 
is higher, 

towards the rignt sn a typwyw, 
depend* upon the difference of preunte between one 


weather as you bate 
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•AdikerBituated in the direction of the greatest barometric slope the same height of the barometer (reduced) is reported, or 

' hr This is expressed In hundredths of an inch per between those that report a higher and a lower barometer, are 

fiflLn nautical miles. Now, the gradient corresponding to a called isobars. The gradient lies at a right angle to the isobar, 

^afn force of the wind is somewhat uncertain, particularly These are the most important elements in forecasting the weather. 

the force of the wind exceeds a whole gale, but on an Thus during the south-west monsoon the barometer as a rule 

average a gradient of 0*02 inches in 15 miles corresponds to a reads higher over Luzon than along the China coast, the gradient 

? force of wind equal tod on l^aufort’s scale, o 03 to 7, 0*04 to 8, being directed from about south-east towards north-west, indi- 
[ O’OS to 9, 0-07 to 10, 0*10 to 1 1, and where the gradient is above eating southerly winds as prevailing over the China Sea according 

a t^th of an inch in fifteen miles it generally blows with full to the 12-point rule. But when, as occasionally happens in the 

? typhoon force. In low latitudes the gradient occasionally exceeds typhoon season during the south-west monsoon, readings reported 
one inch in fifteen miles. stations along the south-eastern coast of China are higher 

Curved lines drawn on a map through the places from which than those reported from Luzon, the gradient is found to be 



Principal Typhoons of 1884 and 1885. 


reversed, being directed towards south-east, thus indicating 
northerly winds. At such times a typhoon may be expected, 

I the probability is increased if the barometer is tailing in Luzon 
1 rising slowly in Northern China and Japan, and if cirrus 
douds have previously been observed to come up from east or 
2orth. 

III. Nearly all the Wphoons appear to have their origin east ' 
* south-east of the Philippine Archipelago, in a part of the 
!an south of the high-pressure area that covers the Northern 
_ in the summer season, which part of the ocean is cbuac- 
scfsurface temperature. Typhoons ore some- 
^ China Sea, but then they seldom develop 
tewgy, as they usually move quickly northwards and enter 


the mainland of China or Formosa. Owing to their small 
dimensions thev are easily avoided by such ships as may fall in 
with them. The sea-disturbance is nothing terrible, and only 
whole gales of wind were reported in those cases that have beeh 
investigated here. If, however, a typhoon of this kind pasm 
northwards up through the Formosa Channel, it soon becomes as 
formidable as any of those that originate in the tropical Pacific. 
We have not traced typhoons nearer to the equated 
about 9®. But it appears that they may possildy in some 
cases originate nearer than that to the equator, as 
have been encountered in a lower latitude. 

It fiequmtly happens that a vessel cncotthtering a typhoon 
in, say, la* north latitude and 135^ longitude east ^Gre^ivkli, 
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does not experience any strong wind or bad weather till within 
a hundred mUcs or so of the centre, and as the t^hoons are 
most violent in that locality, it is very important to look out for 
the premonitory signs referred to in the first section of this 
article, taking mto account that the dimensions of a typhoon 
are so small there. On the other hand, they move at so slow a 
rate that you may run away from them if you are aware of the 
^nger in time, so much more as you maybe sure that a typhoon 
in that locality is directing its course to somewhere about west- 
north-west or north-west, and most likely in the first-named 
direction. So it is better to get to the eastward of it. Nearer 
the Philippine Archipelago the typhoons usually take a more 
northerly course, moving north-west or north- north- westward. 
But frequently they continue their course west-north-westward 
and cross the islands to enter the China Sea. In spring and 
autumn they have even been found to move westward and turn 
south-westward after entering the China Sea. But when you 
are east of the Philippines you should try to get your ship south- 
east of the typhoon by crossing the path behind the centre, if 
possible. If you are going northwards, you will then benefit by 
the fresh south or soulh-we-vt breezes, t.^king care not to approach 
too near to the typhoon, w*hose progressive motion in.iy not 
be more than six miles an hour. Vuu w'ill probably have sqUiilly 
and wet weather. 

When all the paths of the typhoons that have been investigated 
by the writer in the cour-e of the last three years are laid down 
on a map of the Far East, the picture looks much like a fan, 
the paths, with a few stray exceptions, radiating from the locality 
referrc<l to above, and running in all directions between west and 
north, but rawt of them at first westward and then north west- 
ward. In a higher latitude they generally recurve and pass off to 
the north-east, after fii^t, of course, having turned northwards. 
Every typhoon does not recurve ; in fact, as stated above, some 
of them finally disappear in the China Sea after turning to the 
south-west. The others recurve l^etwen 20^ and 40'' latitude, and 
IIS® ^30^* longitude. The Middle Dog Lighthouse is situated 
in the centre of the region of recurvature. 

The normal path is therefore, roughly sf>eaking, a parabola, 
whose axis lies from cast to west, and whose apex is turned 
westward and lies within the region indicated above. But 
each path individually is anything but a regular parabola, and 
the deviations arc evidently due to the influence of the coast-line 
of the mainland of Asia and to the mountainous islands (esj>c- 
cially the high mountains of Formosa) as well as to the prevailing 
winds. For there is no doubt that the progression of a typhoon , 
is the effect of the wind prevailing at the time, not necessarily at j 
the surface of the earth, but at a somew hat higher level in the j 
almosphere, which agrees with the direction of the clouds, that 
have, as explained in the first section of this article, been j 
found to move nearly straight towards the centre in the posterior 1 
semicircle. If, however, the wind at the surface of the earth U 
strong, it is at times plainly seen to blow the typhoon before it. 
The t)q>hoons do not appear to move south-westward in the China 
Sea except when the north-east monsoon is strong, and in the 
summer of 1885, when the south-west monsoon was strong, most 
of the typhoons moved northwards while yet to the east of 
Formosa. This is then the reason why the typhoons depend 
upon the season of the year. They arc likewise deflected from 
their previous path when exposed to strong winds blowing 
out of open channels, such as the Formosa or Corea Channels, 
in which case the speed of their progress is sometimes abruptly 
increased. 

The average rate of progress of the centre of a typhoon in 
11'’ latitude is 5 miles an hour. In 13" it is 6i, in 15® it is 8, in 
io® it is 9, in 25* it is 1 1, in 30® it is 14, and in 324"" latitude it is 
17 miles an hour. The rate of progress does not vary perceptibly 
in case of typhoons south of fj® latitude, so it is well for masters 
of vessels to know this, but it is more variable the farther north 
you go. In 32i® latitude it ranges between 6 and 36 miles an 
hour, so that you cannot at all be sure that a typhoon, which 
you may happen to be near, will travel at anything like the 
average rate of progress in that latitude. 

In ^'Observations and Researches made at the Hong Kong 
Observatory in the year 1884,'' the writer suggested the division 
of typhoons into four classes according to the paths which they 
usnauy follow. Of oonrse abnormal instances, such as for 
ins^ce are presented by the typhoons that originate In the 
Cbma Sea, occur occasionally in Cnina as well as msewhere, but 
are comparatively rare, 

typlboons of the first class occur at the beginning and the end 


of the typhoon season. They cross the China Sea and travel 
either in a west-north-westerly direction from the nmghbourhood 
of Luzon towards Tontjuin, passing south of or crossing the 
Island of Hainan, or, if pressure is high over Annam, they 
travel first westward and subsequently south-westward. They 
can generally be followed for between five and six days. 

Typhoons of the second class are the most frequently encoun* 
tered, and their paths can be traced farthest. They generally 
travel north-westward while in the neighbourhood of Luzon, and 
either strike the coast of China south of the Formosa Channel, 
in which ca^ they as a rule abruptly lose the character of a 
tropical hurricane, recurve in the interior of China, re-enter the 
sea somewhere Iwtween Shanghai and Chefoo (thereby regain- 
ing some of their past violence), pass across or near to Corea, 
and are finally lost sight of in tlieir motion towards about east- 
north-east ; or they pass up through the Formosa Channel, 
recurve towards north-east, and pass along the coasts of Japan ; 
or they may strike the coast of China north of Formosa. 
Typhoons following the latter path originate further east of the 
Philippines than the others. They cither continue their motion 
north-wcstwanl, in which case they are soon lost, or recurve and 
pass north-eastward near Corea. 1 yphoons of the second class 
occur from June to .September inclusive, but are most common 
in August and September. It appears that a third of the 
typhoons belong to this class. They can be followed on an 
average 7 days, or rather lietwccn 5 and 12 day-. 

Typhoons of the third class are probably the most numerous 
of all, but are not encountered so frequently as the typhoons of 
the second class, and therefore the existence of a typhoon of this 
class i-s sometimes only suspected, although it of course influ- 
ences the weather along the eastern coast of China through the 
fine weather area with which it is surrounded. They pass to the 
east of Formosa, travelling northwards. After recurving, they 
generally pass near Japan, but sometimes a typhoon of this class 
continues to move north- north -west ward and does not recurve 
till west of Core.a. They prevail in the same season as typhoons 
of the second class, and may bo tr.accd on an average during 7 
days, or more correctly between 3 and 12 days. A typhoon 
of this class frequently follows after one of the second class. It 
is a well-known fact that tleprcssions are attracted towards places 
which have just been traversed by a depression. 

Typhoons of the fourth class pass south of Luzon, travelling 
westward, or firr»t in this direction and then south-westward. 
They occur at the beginning and the end of the typhoon season, 
while the north-e.ist monsoon is strong, namely in April and 
late in autumn, but are very rare. They are said to ^ more 
violent in autumn than in spring. Existing in so low a latitude, 
their dimensions arc, of course, very limited. The writer 
has not lH:en able to follow them for more than a day or 
two. 

The number of typhoons that are known to have occurred in 
each month of the year, expressed in percentages of the total num- 
ber of typhoons, is as follows : — ^January 2, February o, March 2, 
April 2, May 5, June 5, July 10, August 19, Sef)tcmber 27, Octo- 
ber 16, November 8, and Deceml>er 3. These figures prove 
that typhoons are most frequent during the month of Septem- 
ber, but they also show that, strictly speaking, there scarcely 
exists a well-marked typhoon season. On an average there are 
15 typhoons every year, but typhoons in different years exhibit 
some variations. 

IV, The writer on his arrival in the colony in 1883 found 
that metcorolc^ical observations were received from a few of the 
Treaty ports, &c., and were published in the local papers ; and 
seeing inat these returns would only have to be corrected and 
reduced, as well as slightly extended, in order to be of 
value to the shipping, he took upon himself to effect this, 
sequently, as the official work of the Observatory was fiiBy 
started, he would have had to give up this purpose had not the 
Government decided to support it. Thus orimnated the 
Met€(^^ifhgicai Register^ which is published daily 
here. It contains, at present, observations of the 
meteorological elements, which are received 
operation of the great telegraph companies from Matmia, 

(Luzon), Haiphong, Hong Kong, Amoy, 

Nagasaki, and Vlndlvo^tock, but the number of 
mi^t with advantage be eattended. It elso 
about the weather previuling in the Far East, and more pe 
rough intimations concerning such typhoon* u to ^ 

inmeated by the telegriphio returns, as well as by loyj ob s e ^ t 
tlons. Subsequently more or less eictensive monthlx mete^^ 
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liWlMl rewn* »re received from about fifty land stations in the 
Par East, and the examination of the log-books of ships calling 
^ this port, as well as observations received from commanders 
of m«n-of-wiir aod masters of vessels trading in these seas, 
furnish a perhaps unequalled amount of material for scientific 
discussion, the results of which, as far as they go, are from time 
to time published in the Government Gazette, But no funds are 
available for this work, the Observatory being supposed to make 
and investigate only local observations, and with reference to 
weather-intelligence to warn the colony of storms by which it 
may be threatened, as far as may be possible through local 
observations. Some distinguished individuals having the welfare 
of the colony at heart would gladly see the little Observatory 
extended into a Meteorological Office for the Par East, for which 
it would he so peculiarly adapted owing to its central position, 
extensive telegraphic connections, &c. ; but where the money is 
to come from has not yet been suggested. The Meteorological 
Office in London is allowed over ninety thousand dollars a year. 
The area in question is considerably larger than the area covered 
by the United Kingdom. The annual cost of the local Obser- 
vatory was estiniatSi to begin at ten thousand dollars, and it was 
remarked that additional cleiical help would certainly be needed 
if it were resolved to undertake a thorough investigation of the 
monsoons of the China Sea. But actually only about six thousand 
dollars a year are expended in connection with the Hong Kong 
f)bservatory. 

The Colony itself is warned by means ot the typhoon 
placed at the foot of the mast for hoisting signals beside the 
time- ball tower. It is fired one round whenever a strong gale of 
wind is expected here, and two rounds whenever the wind is 
ex}>ccted to blow with typhoon force. It will be fired again, if 
possible, when the wind is likely to suddenly shift round. In 
1885 it was fired also as a mail gun, but this practice has been 
discontinued, and as long as the typhoon gun is not fired in future, 
one may be sure that no typhoon is exi>ected here. During the 
approach of a typhoon, and at other times when it appears 
desirable, special messages arc telegraphed from the Obser>'atory 
to be distributed in Hong Kong in such manner as the Govern- 
ment may from time to time see fit to direct, but as soDn as they 
are issued from here the writer’s responsibility in the matter 
ceases. This arrangement will, however, be found to be of very 
little u.se until the Observatory ivS placed in direct communication 
with the telegraph offices in Hong Kong, as the connections be- 
tween the police stations generally break down in bad weather, 
when there is no boat -communication with the other side of the 
harbour, and thus the colony may expect that communication 
with the Observatory will sometimes be interrupted ju.st at such 
times when the intelligence issued from here would be particu- 
larly u^ful. As soon as direct communication with the telegraph 
offices is established, the daily returns from the Treaty ports will 
’ ^ telegraphed across the harbour, and the China Coast Metcoro- 
Register can then be issued at an early hour, by which its 
itility will be very much increased. 

In the course of the summer of 1884 the writer invented and 
tarted a system of meteorological sig^nals^ which continue to be 
loisted on the mast beside the time-ball tower at Tsim-sha-lsui. 
ys the^ signals could not be hoisted without friendly co opera- 
ion with the officials of foreign Governments, they are, of 
ourse, unofficial, using this word in the sense in which it is 
inderstood by scientific men. The utility of these .signals is 
onfined to the shipping and to those- interested in ships about to 
oave the harbour, or out in the China Sea. 7 'he col my itself is 
mmed by means of the typhoon gnn. 

** hoisted to indicated the existence of a typhoon 
elt m the ^ma ^a in a longitude more easterly than the colony. 
>teamers, if bound for northern, western, or southern ports, should 
ose no time in starting, and then ex|>ect more or less fine 
veather. Those bound for the Philippines should take precau- 
ions to avoid the typhoon, and observe the rules set forth in the 
irst section of this article. Sailing-vessels bound for western 
It southern ports should lose no time in starling, but those that 
tre bound for northern or eastern ports ought to ramain in the 
iarl»ur awaiting further information, as they may expect to fall 
n with calms or contrary breezes after starting, even should the 
vind^ westerly here at the time. The day after the drum has 
>een hoisted the China Coast Meteorological Register should be 
^multed, taking into account that typhoons east and south-east 
^Hong Kong generally travel at the rate of from six to fourteen 

‘<A ni tmtfidiHing ufumrds indicates that a typhoon extsh in 


a latitude more northern than the colony, or that it is progressing 
towards the north. More or less persistent south-west winds, at 
times accompanied by thunderstorms, may then be expected, and 
ships leaving the harbour are not at all likely to run any risk 
from the typhoon. Sailing-vessels bound for the north should 
start as soon as convenient, so as to benefit by the favourable 
breeze to run through the Formosa Channel and avoid the way 
round Formosa. By following the latter route a sailing-vessel, 
moreover, runs the risk of encountering the next typhoon 
east of Formosa, particularly during the months of August and 
September. 

A red cone pointing downwards indicates that a typhoon exbts 
in a latitude more southern than the colony, or that it is pro- 
gressing towards the south. As such a typhoon is likely to travel 
in a northerly direction, ships desirous of avoiding bad weather 
should await further instructions, or remain in port till the 
barometer begins to rise. Then the danger is past. 

A red ball indicates that the typhoon exists in a longitude more 
westerly than the colony. Ships starting for northern, eastern, 
or southern ports may expect breezes from east round by south to 
south-west. Those starting for western ports run no risk as long 
as the barometer is rising. If it should happen to fall, they may 
heave-to, and subsequently, if necessary, take refuge in some 
typhoon anchorage, such as St. John’s harbour, but this will 
rarely occur. If a vessel in the Formosa Channel experiences an 
increasing south-westerly gale and a falling barometer, the typhoon 
has very likely recurved. All you have to do in that case is to lie- 
to, when the weather will quickly improve, and you may expect a 
plea-ant voyage. 

V. As the typhoons during their entire course are nearly alwrays 
moving norlhw'ards, or rather into a higher latitude, a ship situated 
in the southern semicircle is on the whole in a safer position than 
north of the centre. East of Luzon typhoons move west-north- 
westward, or thereabout, and a ship must shape its course so as 
to reach the quadrant south-east of the centre. As a general rule, 
they move north-westward in that part of the China Sea between 
Hong Kong, Luzon, and Formosa, and cast of the latter island 
they generally travel in some direction between north-west and 
north. So your vessel is safe-t when south of the centre, where 
you must heave-to till the weather improves, particularly if bound 
for one of the northern ports. If bound for the south, you may 
rim across the path in front of the centre with the north-westerly 
breeze, but if you are not in time you may lose your boats and 
sustain other damage. 

About 30” latitude, between China and Japan, you are liable to 
fall in with a typhoon travelling in any direction betw’ecn west- 
north-west, north, and east-north-east. Here you are as a rule 
safest when south of the centre, but if the typhoon is travelling 
north-eastward this is in the dangerous semicircle. However, 
the investigations of the writer, ihougb he has paid le^s attention 
to typhoons near Japan than elsewhere, nevertheless indicate 
with some degree of probability that the wind is less incurving 
behind the centre in that locality than elsewhere. North of this 
latitude you would of course prefer to be west of the centre. 

Suppose that after leaving Singapore bound for Hong Kong the 
south-west monsoon begins to blow fresher and the barometer to 
fall, and you suspect that a typhoon is raging in a latitude more 
northern than where you are at present (the phenomena men- 
tioned would not necessarily indicate the existence of a typhoon, 
if they were not accompanied with some of the other signs 
enumerated in the first section of this article), you will, of 
course, set your course to ihi cast in order to sail round the 
typhoon and benefit by the south-easterly backing to east win^ 
which you may expect to fall in with ; but if the season is late 
in the year, you had better assure yourself that the typhoon is 
not travelling south-westward, in w^hich case you might possibly 
be overtaken by the centre. These typhoons are often the cause 
of high seas even in the Gulf of Siam ; but as their juogressive 
motion is usually rather slow, you may heave-to in order to make 
observations without losing ground perceptibly. Supposing a 
typhoon in the China Sea does not make itself felt till you have 
reached a higher latitude, and that it is passing westwaid hx a 
latitude south of your ship ; being in the dangerous semicirde, 
where the wind is, moreover, stroller than south of the centre, 
you may have to cross the path in front of the centre Ip arrive in 
the anterior left-hand quadrant j or, if the typhoon is yet^tant 
the wind light, and your diip thoroughly sea-worthy aiid in good 
trim, you may possiwy put her on the port tack and run north- 
eastward, but be ready to dmngc the tack as $o6n as it becomes 
advisable. 




of the andioreges along the sonth^eiatem coast of China 
and the scmtVwestem coast of Formosa afford excellent shelter 
against north*east wlnds» but would prove to be much worse tha n 
the ^n sea during a heavy southerly gale. If you observe a 
northerly gale and a falling barometer, by far the surest signs of 
an approaching typhoon, and appearances are rapidly getting 
wor^, then occasions may possibly occur when you may be under 
the dire necessity of running southwards with the northerly gale, 
^aiiwt the rules laid down by meteorologists, and bring yom 
ship mto a most dangerous position in front of the centre. But 
you may happen to be better off there after gaining ample sea* 
room, than in the snug anchorage, where your vessel would be 
smashed against the rocks as soon as she began to drag her 
anchors when the storm burst upon her from the south, although 
^ experienced along the south eastern coast 

of China during a typhoon that enters the mainland are as a 
rule less violent or protracted than the preceding storm from 
the north. ^ 

Suppose that after leaving Hong Kong bound for a northern 
port you were to ^certain the existence of a typhoon about to 
cross your coarse in front of your vessel, and you experience, 
say, a strong breeze from the west-north-west. If you do not 
alter your course, you may, from the fact of its subsequently 
appearing to be a hanging gale and seeing the mercury falling in 
the barometer, draw the erroneous conclusion that you are cm 
the path of the centre of a typhoon coming down on you from 
the east morth -east. In such a case it does not appear to be 
advisable to scud before the wind, it being decidedly wiser to 
heave*to. Then if the gale is observed to begin to back towards 
south-west, you may run southwards and shape your course so as 
to sail round the typhoon. Masters of steamers leaving Hong 
Kong while the drum is hoisted generally lose no time in 
running southwards as soon as the t)rpho<)n is observed to have 
taken a north-western course, and suffer very little delay in 
consequence. 

Stewers bound for Shanghai are, while between Foochow 
and Ningpo, liable to experience the northerly gales that precede 
a typhoon of the second class travelling north-westward and 
about to strike the coast in that locality. Not wishing to expose 
their ships to the high cross seas round northern Formosa, the 
masters generall^r take them into the nearest typhoon harbour 
in order to wait till the centre has entered the mainland, and then | 
run northwards with the southerly gale. 

These few examples will be sutficient, the more so .as the I 
further consideration of the subject would lead into details with | 
which the writer is not familiar, being possessed of no farther j 
knowledge of navigation than the little that can be gleaned from 
the inspection of log-books and from occasional conversations 
with masters of vessels of many years’ standing. The writer has 
invariably found these gentlemen ready to recount their experi- 
ences and to communicate any information, as soon as they found 
that it was required for scientific purposes exclusively. The 
master of a vessel, after encountering a severe typhoon, has often 
to ondeigo the vexation of seeing every manoeuvre of his sub- 
jected to the comments of those unaware of the hundreds of 
things he has to take into consideration besides the law of storms, 
and who were comfortably ensconced in their houses while he 
was experiencing the typhoon with its fierce gusts, interrupted by 
the, if possible, more ominous lulls, during which he cannot see 
thm smp’s lengths before him, the mountainous waves in which 
his good ship is but a ** cock-boat,” the loudest shouting in- 
aodible, drowned in the roar of the tempest, boats and everything 
movable having been u ashed overboard, rudder gone, and ]>er- 
haps one of the masts thumping at her bottom, while the seas 
threaten at every moment to swamp the ship. 

VI. The origin of a typhoon is not quite understood, but 
appears to be connected with an abnorutally high temperature 
and humidity in some place in comparison with the neighbour- 
hood. Over such a place the hot air expands, ascemls, and is 
therebjr cooled. But the heat liberated by the consequent con 
densatioo of water-vapour retards the rate at which it cools on 
rising in the atmo^here, and enables it to rise still farther. 
When the air has risen to a high level, it effects there an increase 
of bwmetric pressure, in conse<|uence of which the upper air is 
set in motion out towards the circumference of the area in 
question. Thus a fidl in the barometer at the surface of the sea 
m the middle of the hot and damp rt^ton is effected, and the 
surrounding air is impelled in towards the centre. The motions 
inwards at the surface of the sea, and outwards at a high atmo^ 
spheric level, are, of course, cootetnporanetms, and one is assisted 


by the other. But air in motion is deflected towards the right 
in the northern hemisphere, owing to the rotation of the earth# 
except at or very near the equator ; whence typhoons do not exist 
in that loi^Iity, for if the wind continues to blow into the 
deprwsion it is soon filled up. Owing to its deflection towards 
the right, the wind is caused to move in a curved path in towards 
the centre, and the centrifugal force, developed in the curvilinear 
motion, deflects it still further from the straight line leading into 
the centre. The friction between the wind and the greatly 
disturbed sea-surface likewise retards the entrance of the air at 
the sea-surface into the central parts of the depression. But the 
air at a higher level in the atmosphere is subject to little friction, 
and escapes therefore at a greater speed from the central high- 
pressure area at that level. It is, therefore, apparent that once a 
cyclqnal motion is started under circumstances favourable for its 
continuation, it tends to increase and to spread outwards. 

There is, however, this important difference between a typhoon 
and a tornado, that the latter is taller than it is broad, whereas 
a typhTOn perhaps does not reach above an altitude of four miles, 
while its norizontal diameter may amount to upwards of a 
thousand miles. Moreover, it is not at all likely that the centre 
at a higher level lies vertically above the central calm at the 
earth s surface, or even that the centres at different altitudes are 
situated in a straight line. We are, therefore, scarcely entitled 
to -wak of an axis in a typhoon. 

'Ine spirals described by the air particles approaching the centre 
in a typhoon are known as logarithmic spirals, but unless a 
typhoon is stationary, which is perhaps never the case in Nature, 
new portions of air are constantly set in motion in front of the 
centre and others left behind by the typhoon. 

As already remarked, the progressive motion of typhoons is 
evidently caused by the wind prevailing, if not at the surface 
of the earth, at any rate at a higher level. That the principal part 
of the disturbance is situated high above the surface of the earth 
is proved by the fact that the centres of typhoons pass across 
mountains several thousand feet high, and also by 'the circum- 
stance that the difference between the temperature at the Hong 
Kong Observatory and at Victoria Peak is not perceptibly affected 
by the approach of a typhoon, for we cannot very well assume 
that the temperature of a vertical column of air is lower near 
the centre than outside the cyclone. The mountains referred to 
are .situated on islands, and while crossing them the typhoon 
derives its store of water-vapour from the surrounding sea^ for 
as soon as the centre has entered the coast, and is on all sides 
surrounded by dry land, it ceases to exist as a tropical storm, 
and can only be traced in the registers through a slight fall in 
the barometer, a freshening of the wind, ^rhaps amounting 
to a moderate gale at stations crossed by the centre, and wet 
weather. Inland in China the bnll’s eye of a typhoon does not 
appear to be observed. 

As the wind blows more straight into the centre the nearer 
the equator you are, it follows that more air enters the typhoon 
from the southern semicircle than from the northern, and this 
is one of the reasons why tyjihoons nearly always move in a 
northerly direction. Moreover, the difference increases together 
with the dimension of the typhoons, which explains why they 
ex^nd and accelerate their progressive motion at the same time. 

The foregoing observations contain the principal practical 
results of investigations of about forty typhoons, continued during 
a period of three years. The mariner into whose hands this 
article may fall is advised to determine for himself the direction 
in which the centre of a typhoon, which he is experiencing, ife 
travelling ; for although typhoons of the classes enumerated are 
by far the most common, he never can be quite sure that he has 
not to do with an exceptional case, and quite possibly a case 
I that is not found among the forty typhoons referred to above. 
By the time that we shall be in possession of full and trustworthy 
investigations of a couple of hundred typhoons, we may expect 
to have complete lists of the sub-classes of the four classes of 
typhoons, and to be better acquainted with cases of rare ocw* 
rence, for, after all, the typhoons are of a simpler instruction 
and their paths more rc^lar than is the case with storms to 
Europe. Typhoons arc so violent near their centre that the 
whole distutWice ii evidently ruled therebyt whereas storms in 
the North Atlantic and in Europe appear to be made up of a 
lot of local eddies, some of which are % degmt detached ftjjm 
the chief disturbance and form suWaiOT depr^ons. 
writer has not been able to ascertain the essence cf a subsidiMy 
depression in the China Seas during the last three yeast, asut it 
is therefore doubtM whether such ever occur. 



HATURM 


9 , 1 ^ 6 } 


141 


A nest ■dv»«« »« o>« knowledge of typhoons m the China 
w ^bt foUow on the coMtructira of a lighthouse 
Tthe daneetoos Pratas Shoal, such as has for many years 
een talked aboiiu Our storm-w^ings would gain still inore 
I v»hie and the cost of construction need not exceed the loss 
loused ^ a single disastrous typhoon. 


EARTHQVAKE IN SIERRA LEONE 

r 'HE following correspondence has been forwarded for pub- 
lication by Mr. R. H. Scott, F.R.S., sSecretary, Meteoro- 
ogical Office : — 

Governmtnt Houset Sierra Leone ^ October 29, 1886 
Sir, — I have the honour to transmit a copy of a communica- 
ion received from Mr. J. M. Metzger, Manager of the Western 
>istrict, in which he reports that an earthquake was felt at 
iennehoo, in the Bompeh River, about the middle of last 
iionth. 

(2) In the third and fourth paragraphs of his letter, Mr. 
Metzger draws attention to the fact that the shock in question 
iras almost simultaneous with those experienced in other quar- 
ers of the globe, and that the latitude of the Bompeh District 
s within a few degrees of Charleston, America, where their 
dects lately proved so disastrous. 

I have, &c., 

(Signed) J. S. Hay, 

Administrator - in-Chief 

The Right Hon. Edward Stanhope, M.P., 

&c., iSce., &c. 

I HAVE the honour to state, for the information of His Ex- I 
:cUcncy the Administratordn-Chief, that on the return of the 
District boat from the Bompeh River on the i6th inst., the cox- 
iwain reported that he had been informed at Sennehoo that 
about the middle of last month an earthquake was felt at that 
place and in the upper parts of the country ; in consequence of 
ivhich, many of the natives, who interpreted the event as prog- 
lostic of coming war, hastened down to the water-side to pro- 
:ure arms and powder in preparation for hostilities, which they 
'cgarded as imminent. 

(2) The shock is said to have been continuous, accompanied 
jvith a rambling noise as of some heavy-laden cart being 
noved along, resulting in the cracking and falling down of the 
nud plaster on the walls of the houses at Sennehoo. What 
happened in the upper parts of the countty is, of course, not 
icnown, but the force must have l^ecn sufficiently severe to im- 
press the people and influence them as they appeared to have 
been. 

(3) It is remarkable that these vibrations, which seemed to 
tiavc been extensive throughout the Bompeh District, and which 
seemed to Imve been so distinct, are almost simultaneous with 
those experienced in some places in the Mediterranean Sea, in 
Greece, and notabl^y at Charleston, on the Atlantic coast of 
America, where their eflecls were so disastrous. 

(4) The Bompeh, like the Ribbee and Cockborough Rivers, 
runs into Yawry Bay, which is an arm of the Atlantic, and the 
Bompeh District, on the eastern side of this ocean, is opposite 
to, and not many degrees of latitude below, the scene of the late 
disasters in America. 

(5) I think it my duty to make this communication, as the 
information >night possibly be of use to scientists engaged in 
the study of the mets connected with the range and transmission 
of these seismic disturbances. 

(Signed) Jos. M. Metzger, Manager 
Kent, Western District, October 20, 1886 


SCIENTIFIC SERIALS 

American Journal of Science, November. — The higher oxides 
u copper, by Thomas B. Osborne. The oxides here dealt with 
ire copper dioxide and copper sesquioxide ; but being unable to 
continue the subject, at least for some time, the author publishes 
he moomplete results so far obtained, in the hope that they may 
^e^ use to others wishing to continue this line of investigation. 

structure of the Triassic formation of Bie Coanecticut 
V aq^, by William MorrU Davis. It is shown that disturbance 


has taken place after the period of deposition ; that it was not 
caused by overflow or intrusion of trap-sheets ; that it was not a 
simple monoclinal tilting ; and that there is evidence for occur- 
rence of unseen faults. The probable character of the disturb 
ing force, its action on the fundamental schists, with consequent 
monoclinal faulting of overlying Triassic strata, and generally the 
area and depth of the disturbance, are questions also discussed in 
this elaborate )aper. — Researches on the lithia micas, by 
F. W. Clarke, Descriptions and exhaustive analyses are given 
of the lepidolites of Riimford, Hebron, Auburn, and other parts 
of Maine, and of the iron-lithia micas of Rockfort granite- 
quarries near Cape Ann, Massachusetts. — The thickness of the 
ice in North-Eastern Pennsylvania during the Glacial epoch, by 
John C. Branner. So far from rising only 2200 feet above sea- 
level, as hitherto supposed, the ice is shown to have covered the 
twin peaks of Elk Mountain (2700 and 2575 feet), and no doubt 
also the Sugar Loaf, Ararat, and the other loftiest summits of 
this region during the Glacial epoch. A sheet of ice 1500 feet 
or less in thickness could never have flowed across such a moun- 
tainous region, so regardless as the great glacier was of its 
marked topographical features, —On the time of contact between 
the hammer and string in a piano, by Charles K. Wead. 
Owing to the uncertainty attending the theory developed by 
Helmholtz regarding the .action of the hammer on a piano string, 
the author has attempted to measure directly the time of contact 
by a simple process with results here tabulated.— Photographic 
determinations of stellar positions, by B. A. Gould. This is 
a reprint of the paper presented at the late Buffalo meeting of 
the American Association, and containing a brief history of 
stellar photography, and of the results so far obtained by the 
author in this department of practical astronomy. — Lucasite, a 
new variety of vermicuUte, by Thomas M. Chatard. A de- 
scription and full analysis is given of this substance, specimens 
of which have been found associated with corundum at Corundum 
llill, Macon County, North Carolina. It has been named 
! lucasite in honour of Dr. H. S, Lucas, so well known in con- 
nection with the Chester emery mine, Massachusetts. — Crystallo- 
graphic notes, by W. G. Brown. An account is given of cer- 
tain artifici^ copper crystals, of artificial crystallised cuprous 
oxide (cuprite), and of ciy^slaHised lead carbonate (cerussite) 
found under circumstances here described. — On the chemical 
composition of ralstonite, by S. L. Penfield and D. N. Harper. 

A comparative table is given of the analyses made by Nordens- 
kjold, Penfield, and Brandle of this rare mineral, which was 
found associated with thomsenolite at Arksuk Fjord, Greenland. 
— Analyses of the thomsenolite by the same chemists. — Mineralo- 
gical notes, by Edward S. Dana. Descriptive analyses are given 
of columbite from Stand ish, Maine, of diaspore from NewUn, 

I Pennsylvania, of zincite from Stirling Hill, New Jersey, and of 
some native sulphur from Rabbit Hollow, Nevada, interesting 
because of its complex crystalline form. 

Rivista Scientifico-Induslriale, October. — On the cause of the 
magnetic rotatory polarisation, by Prof. Augusto Righi. Fres- 
nel^ hypothesis having been proved inadequate by recent ex- 
periment, the author has resumed the subject, with the view of 
ascertaining whether it may be explained by the reflected or 
transmitted vibrations of b<^ies endowed with rotatory power. 
If the incident polarised ray on penetrating a body is really de- 
composed into two inverse circular rays endowed with different 
velocities, the intensity of the two rays must also vary both in 
the reflected and transmitted light. The ray possessing greatest 
velocity of propagation, and consequently a lower index of re- 
fraction, must possess least intensity in the reflected and greatest 
in the transmitted light, assuming the two indices to be greater 
than unity, as in the opposite case the result would be reversed. 
Hence both the reflected and transmitted ray will become ellipti- 
cal ; and Prof. Righi has succeeded in determining this elUpticity 
by employing iron, Ae body endowed with the greatest rotatory 
power. The elliptical vibration of the reflected ray is in the 
opposite direction to that of the magnetising current, while that 
of the ti^smitted ray is in the same direction. In a future cotn- 
munication it will be shown that this agrees with the hypothesis 
of double circular refraction. — On the tests of fat^ suo^ances, 
and especially of olive oil, by Professors G. B, Bizio and L. 
Gabba. This paper contains a critical inquiry into the methods 
of testing the purity especially of olive oil, and it conelades that 
none of the processes now in use are absolutely trustworthy. 
Even that of Bechi fails to distinguish arith certainty l;»etween 
bitve and cotton oil. 
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SOCIETIES AND ACADEMIES 

London 

Royal Society, November i8 * — ** A Theory of Voltaic 
Action.” By J. Brown. Commuaicated by Lord Rayleigh, 
Sec.R.S. 

The difference of potential near two metals in contact is dite to 
the chemical action of a film of condensed vapour or gas on their 
surfaces. Such a pair of metals is thus similar to a galvanic 
cell with its electrolyte dividetl by a diaphragm of air or other 
gas, and it is the difference of potential of the films that is 
measured in ** contact ” experiments ; the metals themselves 
being at one potential. 

Experiments with an electrometer having quadrants of the 
metals under examination, the construction of which was de- 
scribeil, were made on the rate of decrease of the difference of 
potential near two metals in contact, and exposed to the action 
of the air and of other gases ; also where a change in the con- 
stituents of the atmosphere surrounding a pair of metals in con- 
tact reverses the difference of potential near them in corresjwnd- 
ence with the reversal of electromotive force which takes place 
after a similar change in the corresponding liquid electrolyte 
used with the same metals as a voltaic cell. 

Such reversal takes place with pairs of copper-iron when 
hydrogen sulp!ii<le gas, or ammonia gas, is addeil to the air 
surrounding them ; with silver-iron, when hydrogen su!p>hide is 
added ; and with copper-nickel when either ammonia or hydro- 
chloric acid gas is added. 

Neutral or inert gases have little or no effect. 

Covering the metals with varnish, or immersing them in 
naphtha, to protect them from atmospheric action, reduced the 
di^erence of potential near them considerably, but not to zero. 

Drying the atmosphere about a coppcr-zinc pair by means of 
phosphoric anhydride in one instance reduced the difference of 
potential in 173 da}s from *66 to *5 Daniell. Then, on opening 
the instrument, it ro*»e to *67 Daniell. 

A permanent current was produced by placing the (apparently) 
dry plates of copper and zinc in close proximity, so that their 
films were in contact. When the plates were either brought 
into actual metallic contact, or scparateil farther apart than a 
certain distance, as stated the current ceased. This ‘‘film- 
cell ” could also be polarised by sending a current through it 
from another battery. 

Modifying an old experiment, due to fiassiot, so as to avoid 
any contact of dissimilar metals, it was shown that, when the 
zinc plate of the volta condenser was joined to the zinc quadrant 
of the electrometer an<l the copper of the condenser to the 
copper of the electrometer, on altering the capacity of the con- 
denser an alteration of the difference of potential near the 
quadrants was produced. 

In an ap]>endix, Mr. J. Larmor, of St. John’s College, Cam- 
bridge, points out the difficulty of explaining this last experiment 
by any hypothesis other than that of some kind of chemical 
action at the surface of the metals. 

November 25. — A paper by Sir Richard Owen, F.R.S., 
was read, of which the subject was a fossil lower jaw of 
the large extinct marsupial (quadruped which the author, 
from previous fragmentary specimens, had referred to a carni- 
vorous pouched species of the size of a lion, to which was assigned 
the generic name ThylacoUo^ and the probable prey of which 
bad been the larger forms of herbivorous marsupials, which, 
with their destroyer, had become extinct. 

Several species, allied to the kangaroo, but equalling respect- 
ively in bulk a rhinoceros, an ox, an ass, had become extinct. 
The largest existing kind, to be seen in the Zoological Gardens, 
was named by Dr. Shaw, Macropus major. It has escaped 
extinction by its swiftness and power of concealment in the 
“scrub.” Wombats, also, of the size of fallow-deer, co-existed 
with the hupe kangaroos ; the small kinds, capable of concealing 
themselves in bnnows, alone survive. 

Remains of the large extinct marsupials, both devourers and 
prey, are to be seen in the Gcolo^cal Department of the 
Museum of Natural History ; they are described and figured in 
the author's work on “ Fossil Marsnpialia.” Their extinction 
is attributed, with that of the wolf-like Cymctphalus and the 
ThylaioUo^ to the aboriginal natives of Australia. 

Linnean Society, November 18.-— W. Carruthers, F.R.S., 
President, in the chair. — Mr. H. Bury w as elected a Fellow of the 
Society. — Mr W. H. BceVw showed specimens of CaJUtricke 
frumata, Gussonc, from nearWesterham, Kent. The species had 


long Wn supposed to be extinct in this countty, being only known 
as British from dried specimens from Sussex in Borrer's Herl^- 
rium. — Mr. D. Morris exhibited two enlarged photographs of 
the Castilloa Rubber-tree of Central America (see Traw. fAnu, 
Soc. Botany, and ser. vol. ii. part 9). The larger photograph 
illustrated the m^ner in which trees were treated to extract 
rubber, by a special cut from above downwards. Trees of ten 
yc*rs old and upwanl arc said to yield about eight gallons of 
milk at the first bleeding. This milk is coagulated by the use of 
the juice of Calomciyon spcciosum^ and the rubber prepared by 
washing and pressing. Mr. Morris described the habit and 
growth of the trees m their native forests, and expressed the 
opinion th.at for cultur.il purposes this rubber-tree may l>e 1>etter 
suited to the circumstances of planters than any other. It coulil 
be utilised as a shade tree in cacao and coffee plantations, anti 
yieltl at the end of ten years at the rate of twenty shillings per 
tree inmaiketabic rubber. In British Honduras trees are tappeil 
for rubber every three or four years. — Mr. A. I>. Michael ex- 
hibited living specimens and preparations of an Argots ^ received 
from Mrs. Crawford, the State KntomologUt of Adelaide, 
Australia. The insects in question appear to be identical with 
the much-dreaded Ar^as pcrsicus^ Fischer, the bite of which was 
supposed to cause madness and death. — Mr. H. N. Ridley made 
remarks on specimens in spirit and drawings of species of 
CoryanthcSf viz. C. macrautha^ Hook., and C. maculata punctata. 
He mentioned that Mr. Rodway, of Demerara, had lately pub- 
lished observations showing that the statement of Cruger, hitherto 
believed, as to the fertilisation by bees, did not obtain in all the 
species ; ina.smuch as in C. speciosa he (Mr. Rodway) had nolice<l 
that a kind t)f green fly w.as the fertiliser. — Mr. Geo. Murray 
exhibited specimens of Rhipilta in spirit from Grenada, West 
Indies, obtained at a depth of five fathoms, — Mr. W. Fawcett, 
exhibited coloured drawings of Hydnora ahys^itvea and // 
begosensisy sent by Signor Bcccari from IMorcnce. 1'hey clearly 
showed the difference between the two species, in colour, and in 
the former having a book-like process below the apex, and its 
ramentiferous .surfaces have long ramenta at their margins. 
Both species differ from H. afneana in the ramentiferous sur- 
faces not extending to the apex. — Mr. (\ 1‘. Musson drew 
attention to a branch of a blackthorn, obtaineil near Newark, 
showing a curious malformation of the branchlets, — Dr. 
Maxwell Masters read a paj)cr on the peculiar conforma- 
tion of the flowers of Cypripedium. The explanation may be 
sought ill the course of development, in the minute anatomy and 
arrangement of the fibro-vascular bundles, and hi the examination 
of the comparative morphology of the flower ; organogeny affortls 
in this ca.se only doubtful testimony, as the flower is [irregular 
from the fiist. The distribution of the primary fibro-vascular 
bundle.s, and of the offshoots from them, affords more conclusive 
evidence of the true construction of the flower, and if studied in 
conjunction with the comparative morphology leads to very 
satisfactory results. By these means it becomes easy to refer the 
flower to the ordinary type seen in a regular pentacyclic and 
trimerous monocotyledon, and from which it i.s reasonable to 
infer it may have originated. The deviations from the type 
have arisen from concrescence or inseparation of some parts, 
inordinate development of others, and complete suppression of a 
third scries. The author cited instances showring numerous 
intermediate gnidations between the ordinary conmrmation of 
Cypripedium and that of the ideal type trees, proving that what 
was, at first, a matter of speculation and inference from imperfect 
evidence, was borne out by actual facts. The illustrations 
brought forward afforded examples of the reduction of parts and 
the increased number of parts, in connection with which the 
author alluded to the special tendency to develop the second or 
inner row of stameas, as hajipens in Restiacese and Xyridacese, 
while in Iridaceai* the opposite tendency is manifested. Another 
series of illustration^ comprised cases of regular and of irregular 
Pehria^ which were of special importance as affording evidimce 
on the one hand of the probable past conformation of tne flower, 
and on the other of the probable course of development In the 
future. — The fifth and concluding part of the Rev, A. Eatons 
monograph of recent Ephemeridie or may-fltei was rcaa The 
author says 55 genera and 270 species have been^aractensca, 
in addition to n nymphs and 19 species of d^btml pom^ ; 
5 genera and 68 species are new to science,— Mr. L oaktf 
read a paper entitled ** Further Contributions to we Fkija m 
Madagascar,” in which upwards of 250 new plants, aemof 
new genera, gathered recently by the Rev, R. 
described. Of the new genera, one ^ 

one to Geraniacese near Impatienst one to 
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h to MolMtomace* «>d Compositse. Of well-known Cape 
Sioebe, Cineraria, and Behnontia are now 
the fiiStime added to the Madagascar flora. The faint 
ttity of the flora of Madagascar to that of India and Malaya 
itrengihened hy the discovery of the genus Cyclea, and of new 
A/yxia, Didymocarpus, and StrMlanthcs. Of types 
economic interest there are new species of Dalbei-gia, Marar- 
^a, Siryehttos, Balsamodendron, and Garcinia, It seems that 
ring the last ten years between 1100 and 1200 new plants from 
idagascar (39 01 which are new genera) have been described 
the ymrnal of the Linnean Society and Journal of Botany, 
irly all of them collected by our own countrymen. 

Chemical Society, November 18. — W. Crookes, F.R.S., 
ce-Pre$ident, in the chair. — The following papers were read t 
Researches on the relation between the molecular structure of 
‘bon compounds and their absorption-spectra ; part 8, a study 
coloured sub8lance'> and dyes, by W. N. Hartley, F.R.S. — 
ectroscopic notes on the carbohydrates and albumenoids from 
lin, by \V. N. Hartley, F.R.S. — Preliminary note on the 
ctrolysis of ammonic sulphate, by Herbert McLeod, F.K.S. 
The preparation and hydrolysis of hydrfjcyanides of the di- 
tones, by Francis R. Japp, F.H, .S., and N. H. J. Miller, Tb.D. 
The action of salicylic ahlchyde on sodium succinate in pre- 
ice of acetic anhydride, by Gibson Dyson. — The reduction of 
rites to hydroxylamine by hydrogen sulphide, by E. Divers, 
R.S., ana T. Haga. — Note on some double thiosuljihates, by 
B. Cohen, Fh.D. — Preliminary note on the action of triphenyl- 
:thyl bromide on ethyl sodio-raalfjnate, by GeotgeG. llendor- 
a, M.A., B. Sc, — Action of silicon lelrachlorkle on aiomatic 
lido-compounds, b) Arthur Harden, B.Sc. 


Physical Society, November 27. — Prof. W. G. Adams in 
i chair. — The following papers were read a method of 

^asuring the coefficient of mutual induction t)f two coils, by 
of. G. Carey Foster, F.R.S. The two coiK are for conve- 
ence designated by P and .V (piimar}' and secondary'. The 
ethod as originally dcviserl consists of two parts : (i) observing 
e swing of the needle of a galvanometer placed in seiies 
Ih the secondar>' coil when a current of strength 7 is started 
the primary ; (2) placing the galvanometer and a condenser 
known capacity, c, as a shunt between two points, A and B, 
the primary circuit, such that the fust swing of the galvano- 
iter needle on completing the primary is the same as in (i). 
is easily seen that under these conditions M ~ where M 
the coefficient to be determined, r - resistance between the 
'ints A and B, and - resistance of galvanometer and 
condary coil. The method icquires the value of 7 to be the 
me in the two experiments, and facilities for varying r with- 
t altering 7. To overcome these difficulties the arrangement 
s been modified so as to make it a null method. The con- 
ctions remain the same as in (2), excepting that the ends of 
e secondary coil are connected to the terminals of the galvano- 
5ter through a variable resistance with no self-induction. If 
be the resistance of the secondary coil and variable resistance 
len adjusted, so that, on completing the primaiy circuit, the 
legral current through the galvanometer is zero, it is shown 
at M = cpr , where r and ;* have the same meaning as before. 
>r let A and £ be the potentials of the galvanometer terminals 
any time, t, q the resistance of galvanometer, y the current 
rough It, and and /. the coeflicients of .self-induction of the 
Iv^ometer and .secondary coil re.spectivcly. Then consider- 
S the path from A to £ through the secon^ry coil we have — 


a telephone. By inversion, the method could be used for de- 
termining the capacity of condensers in absolute measure if Af 
be known. The author thinks the method will be useful for 
dynamo-machines, and gave a series of numbers obtained by 
experiments on different coils, showing that it gives consistent 
results. Mr. C. V. Boys suggested that, by arranging a switch 
to change the connections from (i) to (2) in rapid succession, a 
steady defiection might be obtained, and thought that this would 
enable very small coefficients to be determined. Remarks by 
Prof. Forbes, Prof. Adams, and Prof. Perry w’ere answered by 
Prof. Foster and Dr. Fison. — On the critical mean curvature of 
liquid surfaces of revolution, by Prof. A. W. Rucker, M.A., 
F.R.S. The paper is chiefly mathematical, and deals with 
liquid surfaces of revolution attached to two circular rings, the 
planes of which are at right angles to the line joining their 
centres. By “ mean curvature the author designates half the 
sum of the reciprocals of the two principal radii of cuf'vaiurc of 
the mr faces. Maxwell has shown in his article on “Capillary 
Action Encyclopaedia liritannica ”), that, if the film be a 
cylinder, a slight bulge will cause an increase or decrease in the 

w 

mean curvature according as the length is < or > - times the 

2 

IT 

diameter. If / = - </, then a small change in the volume of the 
2 

surface will modify its form, but will not alter the mean curvature. 
Thus the mean curvature of such a cylinder is evidently a maximum 
or minimum with respect to that of other surfaces of constant 
mean curvature, which pass through the same two rings at the 
same distance apart, and which differ but little from the cylin- 
drical form. Hence the cylinder may be said to have a critical 

ir 

ffican cui-vature when the distance between the rings is ~ times 

2 

their diameter. If the distance between the rings is altered, a 
similar projierty is possessed by some other surface. I'hc 
aulhoi’s paper investigates the general relation between the 
magnitude and distance apart of the rings, and the form of the 
surfaces of critical curvature. If x is the axi> of revolution, 
then the equation to a liquid surface of revolution is given by the 
expressions — 

X — aE &F, y^ — a® cos>^<p + 0 -sin^<f>, 

where £ and £ are elliptic integrals of the first and second 
kinds respectively, of which the amplitude is and the 
modulus A' = as usual, A = V i - A"* sin*^, whence 

r = oA, and if A’ = sin 9 , then = a cos 9 , and since a > jB, 
a and /3 are the maximum and minimum ordinates. The rc-ults 
show that as 9 increa'^cs from to 90®, the surface of critical 
mean curvature is an unduloid with limits of cylinder and sphere, 
wdien 9 - o% and 9 — 90'^ respectively. When 0 passes from 90® to 
i8i>% the surface is a nodoid with limits of sphere and a circle 
whose plane is )ierpendicular to the surface of revolution. In 
the third quadrant the surface is still a nodoid the limits of which 
are a circle and the catenoid. Finally, in the fourth quadrant 
the surface is an unduloid, the limits being the catenoid and 
cylinder. Experiments were shown proving that w ith cylindrical 

tr 

films, where /< -d, increase of internal pressure produced a 
2 


A - £ ^ px ’‘t L A/—. 

>r path through galvanometer— 

A ^ £ AS. ^ . 


dt 

luatiiig thesei and integrating from / o to / 00 , we get 

. xdt - A/7 = a 

^ charge of condenser, 


bulging, whereas if / > - f/, a bulging was produced by decrease 
2 

of pressure. From this it is evident that if the interiors of two 

IT 

cylindrical films, whose /< ~ be connected, stable equilibrium 

2 

IT 

will result, whereas if / > -</, there will be unstable equilibrium. 
2 

These facts were illustrated experimentally with great success. 
After some remarks by Mr. C. V. Boys, the proceedings 
terminated. 

Anthropological Inatitute, November 23. — Francis Gaho ). 
F.R.S., President, in the chair. — The election of Mr. C. W. 
Kosset as a Corresponding Member was announced. — Prof. A. 
H. Keane read a paper, by Coni»uJ Donald A. Cameron, on the 
ribes of the Eastern Soudan.— -The Assistant Secretary ex- 
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hibited, on behalf of Mr. J. Olonba Pa^met nine aymbolie letters 
(Aroico) as used by the tribe of Jebn in West Atirica. — ^The 
Secretary read a paper, by Mr. T. R. Griihth, on the racers inhabit* 
ing Sierra Leone. — The Rev. George Brown gave a brief rimmi 
of his paper on the Papuans and Polynesians, the reading of 
which was adjourned till the next meeting. 

Paris 

Academy of Sciences, November 29. *»M. Daubr^e in the 
chair. — The medal prepared by the youth of France to com- 
memorate the centenary of M. Chevreul, was presented to the 
President of the Academy, with some appropriate remarks by M. 
de Quatrefages. The me^l, which is a fine work of art by M. 
Roty, bears on one side a bust of the illustrious savant^ and on 
the reverse his full figure, seated in an armchair, in an attitude 
of study, with the l^end ** La Jeuncsse fran9aise au Doyen des 
Ktudiants, 31 Aofit, 1786—31 AoOt, 1886.** After defraying 
the expens^ of this and another medal of smaller size, a copy 
of which will be supplied to all subscribers, the Committee has 
a large balance in nand, which it proposes to titillse by issuing 
a complete Catalogue raisonni of M. Chevreurs works. — Re- 
marks on the 2ioth volume of the Connahsance des Temps (for 
1888), presented to the Academy by M. Faye. — A contribution 
to the history of the decomposition of the amides by water and 
the dilated acids, by MM. Berthelot and Andre. These studies 
have been undertaken for the purpose of better determining the 
degree of stability, in presence of the acids, of some typical 
amides, which play an essential part in the tissues of organised 
beings, such as urea, asparagine, and others. — Glycose, glyco- 
gene, and glycogcny, in relation to the production of heat and 
of mechanical power in the animal system, by M. A. Chaiiveau. 
In this second communication the author deals with combustion 
and the development of heat in the organs while at work. In 
this state of physical activity the quantity of glycose which 
disappears in the capillaries is increased, and is in pro- 
portion with the excessive activity of the combustions ex- 
cited by the play of the organs. — Fluorescences of man- 
ganese and bismuth, by M. Lecoq de Boisbaudran. In 
this preliminary paper three conditions are considered : (i) a 
single solid dis^lvent and two active substances, each fluorescing 
with this dissolvent ; (2) a solid dissolvent and two active sub- 
stances, of which one alone fluoresces with the dissolvent ; (3) 
two solid dissolvents and one active substance fluorescing with 
each of the dissolvents. — Treatment of the grape-vine with 
salts of copper against mildew, tw MM. Crolas and Raulin. 
Quantitative analyses are given of the amount of copper detected 
in the products of vines treated by this process. Although the 
actual quantity is never really dangcroas, special precautions are 
recommended in all cases where the grape is intended for con- 
sumption. — On the phosphates and arseniates of silver, by M. 
A. Joly. The precipitated triargcntic phosphate, POjAg., ob- 
tained by double decomposition, is shown to be amorphous, 
easily dmolving in phosphoric acid even at a low temperature. 
The limits are determine within which the concentration of the 
phosphoric solution should be varied in order to obtain at 
pleasure the c^stalliscd triargentic phosphate or the diargentic 
phoepWe, POjAgjH. — On some coloured reactions of the 
titanic, xdobic, tantalic, and stannic acids, by M. Laden ILcvy. 
Some new specific characters of these acids arc described, 
die reagents employed being substances which nearly always 
present a phenolic function. Hence reciprocally these latter 
may in their turn be characterised by the same inincral 
ii0ii}5.......On the conditions favourable to the restoration of 

die elements of the transparent cornea, by M. Gillet de 
Grandmont. These C'lndilions are shown to be suppression of 
the suppuration, absolute repose, and absence of all intervening 
irritate.— On a process for intensifying the normal yiraleoce of 
the microbe of symptomatic ehart^n, and restitution of the 
original activity after attenuation, by MM. Arloing and 
Comevin.— Note on some essays in antituberculous vaccina- 
tion, by M. Vittorio Cavagnis. These experiments were imde 
according to M. Pasteur's method, on some rabbits and guinea- 
pigs, wim but partial success. The author is now eodeav<mring 
to ascertain whether this method of vaccination is at all applicable 
to tuberculoshi. — On the conformation of the external reproduc- 
tive organs in the female of the anthropoid apes of the genus 
Troglodytes, by M. A. T. de Rochebnme. — Observations on 
the continuous blastogenesis of Bedrplhides rt^rum (Mtlne- 
Kdwards), by M. S. Jourdain.— Kew methods of preparing 
die oystallised caibonates, by L. Boitifeois«-»^TIie Ufaliazi 


Society of Naturalists informs the Acadeaiy thi^ft U oigaiilihilg 
Ekaterinburg, Russia, a Scientific and Industrial ExmMttonftxp 
Siberia and the Ural Mountains, which will be opened on May 
15/37* 1887, and closed on September 15/27 following. 

Stockholm 

Academy of Sciences, November 10.— On a recently dis- 
•covered map of Scandinavia and parts *of the North Atlantic^ 
edited, in 1539, by Olaus Magnus, a Swedish Catholic 
man, by Baron A. E. Nordenskjdid.— -On the mineral thontc^ 
from two new localities, by the same. — On the Quaternary strati 
of the Isle of Gothland, by Herr H. Muntbe.— On the devdw* 
ment of bi-periodtc functions in the series of Fourier, by JDr. C. 
Charlier. — Contributions to the knowledge of the infloration 
and fructification of the Scandinavian alpine plants, by Dr. C. 
Lindman. 
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THM PALISSY of CAUCO-PPINTING ! 

The tdfi and Labours of John Mercer^ F.RS. By 
Edward A. Parnell. (London : .Longmans and Co., 
1886.) 

T he subject of this memoir was one of the most 
remarkable men of his time. A son of the soil, 
and almost wholly self-taught, he effected what was prac- 
tically a revolution in one of our staple industries by his 
discoveries in technical chemistry and by his application 
of chemical principles to the dyer’s art. With no labora- 
tory training other than that which he gave himself, he 
by his skill and sagacity as an experimentalist added enor- 
mously to the resources of a great industry : owing nothing 
to academies, and uninfluenced by schools of learning, 
he made himself master of the chemical philosophy of his 
time, and by the acuteness and originality of his specu- 
lations he has permanently influenced the development 
of theoretical chemistry. In Lancashire, the scene of his 
work, the name of John Mercer is held in hardly less 
esteem than that of John Dalton ; and probably to many 
people in Cottonopolis the director of the Oakenshaw 
Print-Works was a far more important personage than 
the old Quaker in George Street, who gave lessons in the 
New System of Chemical Philosophy at the rate of half- a- 
crown an hour. The Atomic Theory has doubtless con- 
tributed much to the intellectual greatness of Manchester, 
and Manchester men are not ungrateful : they have 
named one of their streets after its illustrious author. 
Still calicoes and calico-printing are what they have to live 
by, and although they have not yet, so far as we know, 
named a street after John Mercer, they have shown, by 
the widespread adoption of his processes, a very practical 
appreciation of the value of his labours. 

John Mercer is the Palissy of calico-printing. Not 
that there was anything in the least degree tragic in the 
life of the Lancashire dyer ; his career was one of almost 
uninterrupted success, and his domestic peace was un- 
clouded. But he had the great potter’s indomitable will 
and fixity of purpose ; his unwearied patience and unre- 
mitting industry. Both men had the same high ideal of 
their art and the same contempt for false work. Each 
began his life at the bottom rung of the social ladder, and 
each found his life’s work in a direction other than that 
in which he set out. Both were men of strong religious 
feeling, and both left the faith of their forefathers in com- 
pliance with the dictates of principle, but with this differ- 
ence, that whilst the Huguenot artist found the Bastille 
and death, John Mercer could build his Sunday-schools in 
peace and quietness, and find contentment in a standard 
of doctrine which Mr. Matthew Arnold has characterised 
as the product of a mind of the third order. 

John Mercer was born on February 21, 1791, at Dean, 
near Blackburn. His father was originally a hand-loom 
weaver, but the development of the factory system had 
led him to take to agriculture. He died when the son 
was barely nine years old, and John was set to work as a 
** bobbin-windw.” A pattern-designer belonging to the 
Oidceoahaw Print-Works, in which Mercer was destined 
to play so considerable a part, gave him his first lessons in 
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reading and writing ; and the Excise-surveyor at the same 
works (it was in the days when each square yard of printed 
calico paid an Excise duty of threepence) taught him the 
elements of arithmetic. He soon became noted for his 
aptitude at figures, and later on for his skill in music ; and 
for a time he found a congenial exercise for his artistic 
faculty in the band of a militia corps. Music remained a 
passion with him throughout his life, and although, we 
are told, a man of great self-possession, he was sometimes 
entirely overcome by it. Mercer was sixteen years of 
age, and had settled down apparently to the work of a 
hand-loom weaver, when a very slight incident — as slight 
as that which made Palissy a potter— gave an entirely new 
direction to his thoughts. His mother, it appears, had 
married again. Visiting her one day, John was so much 
struck with the orange colour of the dress of his little 
step-brother on her knee, that, to use his own words, he 
“was all on fire to learn dyeing.” He had no means of 
obtaining instruction ; he had no book on the subject, nor 
could he procure any receipts. He found, however, that 
the dyers of Blackburn, some five miles distant, obtained 
their materials from a certain druggist in that town. 
Mercer repaired to him, and requested to be supplied 
with materials for dyeing. “What do you want?” in- 
quired the shopman. “ I can’t tell you,” replied John ; 
“ will you tell me the names of all the different materials 
I you sell the dyers here ?” “ Oh, I sell them peach-wood, 
Brazil-wood, logwood, quercitron, alum, copperas, and 
others,” mentioning their names. Mercer reckoned his 
money, and found he could afford threepence for each 
dye-stuff. Armed with these articles he returned home, 
“full,” as he says, “of dyeing and dyeing materials.” 
He seems to have been fortunate in obtaining the use of 
a convenient place for his experiments, where he had all 
the necessary apparatus for small trials. Here he com- 
menced entirely by “ rule-of-thumb but by industry and 
close observation he acquired considerable knowledge of 
the properties of dye-stuffs, and ascertained the methods 
of dyeing in most of the colours then in vogue. 

To become a dyer was now the dominant idea of 
Mercer’s life. Everything comes to him who waits, and 
fortunately for Mercer, as it seemed at the time, he had 
not to w^ait long. The Messrs, Fort, the proprietors of 
the Oakenshaw Print-Works, heard of the success of his 
dyeing experiments, and offered him an apprenticeship in 
the colour-shop of their factory. It was one thing to get 
inside a colour-shop and quite another to get any infor- 
mation there. No workmen are more jealous of their 
arcana than the foremen of colour- shops : their know- 
ledge even to-day is almost entirely empirical, and their 
secrets are invested with a degree of mystery which is 
frequently ludicrously disproportionate to their value. 
After ten months’ irksome labour Mercer’s indentures 
were cancelled. The Continental disturbances of 1810 
reacted disastrously upon all industries connected with 
the cotton manufacture, and the “ Berlin decree,” which 
led to the destruction of all printed calicoes and other 
goods of English manufacture then in bond in certain 
European States, was severely felt by the Lancashire 
printing establishments. Mercer was forced for a time 
to abandon the calling of a colour-mixer, and to return to 
his work at the hand-loom. But his brains were still 
among his colour-pots. It was characteristic of the man, 
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that, being in Blackburn to procure a marriage license, be 
should be led to a secondhand bookstall in the market- 
place to search for printed matter relating to his favourite 
art. At a time when Mary Wolstenholme might properly 
consider him as more anxious about the m angasta donU^ 
he was engaged in negotiating the purchase of “The 
Chemical Pocket-Book ; or, Memoranda Chemica, ar- 
ranged in a Compendium of Chemistry, by James Parkin- 
son, of Hoxton.” This book, together with “ The Tables 
of New Nomenclature, proposed by Messrs. De Morveau^ 
Lavoisier, Bcrthollet, and De Fourcroy, in 1787,’^ opened 
out a new wcwrld to him. He had, at the very outset of 
his trials, convinced himself that it was only by a thorough 
knowledge of the properties of dyeing materials, and of 
their behaviour under varying conditions, that the opera- 
tions of the dyer can be intelligently carried on : he now 
saw that all this knowledge must primarily depend upon 
chemical science, and that it was on chemistry that the 
extension of his art must ultimately rest. This view of 
the relations of science to practice strengthened with 
Mercer's experience. Years afterwards, when he had 
attained to fame, he was called upon to express his 
opinion concerning the necessity of technical education 
in this country. “ I entirely concur with you," he wrote 
to a friend, “ that for the preservation and benefit of the 
British arts and manufactures, the masters, managers, 
and skilled artisans ought to be better instructed in the 
rationale and scientific principles involved in their opera- 
tions. Chaptal remarked that ‘ practice is better than 
science ' (/>. abstract principles), * but when it is neces- 
sary to solve a problem, to explain some phenomenon, or 
to discover some error in the complicated details of an 
operation, the mere artisan is at the end of his knowledge, 
be is totally at a loss, and would derive the greatest 
assistance from men of science.* Probably no person 
would, from his own experience, confirai the above 
remark, as regards the art of calico-printing, more 
heartily than myself." He observed that, “as regards 
good practical men, no district could excel Lancashire ; 
but in all the processes, from the grey piece to the finished 
prim, embracing thirty to forty operations, both the 
science and practical experience of the cleverest are 
requisite to keep all things straight and to detect the 
cause of; and rectify, mishaps. ... An amusing volume 
might be written about ludicrous mistakes, and equally 
ridiculous attempts to rectify them." 

Mercer's first important invention in calico-printing 
was made in 1817, and curiously enough it was in the 
application of a colour akin to that which had fired his 
ambition to become a dyer. He found in the alkaline 
sulphantimoniates an excellent medium for procuring a 
bright orange colour on cotton fabrics. Heretofore no 
good orange suitable for the use of the calico-printer was 
Imown. The best orange was made from a mixture of 
quercitron yellow and madder red, but it was difficult to 
adapt it to other colours in the styles then in demand. 
Mercer's antimony orange supplied the want : it was not 
only a fine colour in itself, but was capable of being com- 
bined and interspersed in a great variety of styles. This 
discovery led to bis re-engagement at the Oakenshaw 
Works : after a seven-years' service he was admitted as 
a partner, having as a co-partner, for a while, Richard 
Cobden ; and he temained connected with the firm until 


its dissolution in 1 848, when he retired from business with 
a moderate fortune. 

It would be difficult in the space at our disposal to do 
full justice to the many discoveries and improvements 
which Mercer introduced into the art of dyeing and 
printing. His skill and energy led not only to the inven- 
tion of new styles and new colours, but to the development 
even of new branches of chemical industry. His applica- 
tion, for example, of chromium compounds practically 
created the manufacture of bichrome : when Mercer first 
began experimenting with this substance its cost was 
half-a-guinea an ounce ; it is now produced by the 
hundreds of tons, and may be bought retail at less than 
sixpence per pound. Some of his processes arc, of course, 
obsolete, but many arc still in use : the “ manganese 
bronze," for example, which he introduced in 1823, seems 
to re-appear about every ten years, and was in large 
demand some three or four years since. Mercer was an 
indefatigable experimenter: nothing is more extraordinary 
than his skill and inventiveness in the application of his 
new colours to the creation of fresh styles or novel 
combinations ; his genius in this respect was almost 
kaleidoscopic. 

One of the greatest improvements made by Mercer in 
the operations of the dyer was his introduction of the 
alkaline arseniates in what is called the “ dunging " 
operation, the object of which is to remove that portion 
of the mordant which has not become insoluble and firmly 
attached to the fabric by the process of “ ageing." The 
loosely-attached mordant, unless previously removed, 
would dissolve in the dye-bath, to the injury of the whites 
and the deterioration of the dyeing liquor. Of scarcely 
less importance was his method of preparing mixed 
cotton and woollen fabrics so as to enable the mixed 
fibres to acquire colouring-matters with equal readiness. 
His observation of the extraordinary facility with which 
certain “ lakes," or compounds of alumina with organic 
colouring-maltcrs, are dissolved by oxalate of ammonia 
led to the introduction of a method of using aluminous 
colour-precipitates in steam colour- work, which was ex- 
tensively employed in the East Lancashire print-works. 
And lastly, his method of preparing stannate of soda was 
not only of service to the calico printer by greatly 
cheapening an indispensable agent, but was of consider- 
able pecuniary benefit to himself. 

Mercer's skill and knowledge were ungrudgingly given 
to the fellow- workers in his art, and he was constantly 
appealed to by the calico-printers and chemical manu- 
facturers of Lancashire for assistance and advice. His 
acquaintance with the literature of the abstract chemistry 
of his time was very remarkable. He had indeed all the 
essential qualities and instincts of the scientific mind : 
there was a certain comprehensiveness about the man, a 
certain vigorous grasp of general principles, and a large- 
ness of view which made his influence fdt at once ambng 
men of science. There is no question that had Mwer 
devoted himself to pure science he would have attained 
hardly less distinction than he has secur^ as a techno- 
logist. His method of work was essentially scientific* 
Thus no sooner did he become acquainted wi^ the 
doctrine of chemical equivalents than be hm the 
strengths of his chemicals and reagents adjusted to a 
sistifrile relation of their equivalents- Mercer indeed was 
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one of the earliest workers in volumetric analysis; in 
1837 he devised a method of valuing bleaching-powder 
and bichrome by means of standard solutions. His specu- 
lations on the nature of white indigo, on the constitution 
of bleaching-powder, and on the ferrocyanides and nitro- 
prussides were much in advance of his day. His theory 
of catalysis, which he illustrated by many striking and 
original examples, was extended by Playfair, and has 
been subsequently worked out by Kekul^ as the only 
satisfactory explanation yet given of a very remarkable 
and interesting group of phenomena. Graham’s early 
experiments on the heat of chemical combination and the 
nature of solution induced Mercer to test the practica- 
bility of effecting the partial separation of different 
hydrates by some process of fractional filtration. These 
experiments, made from a purely scientific stand-point, 
resulted in the discovery of the mode of action of the 
caustic alkalies on cellulose, and led to the process which 
has come to be known as mercerising,” in which cotton 
fabrics are ** fulled ” by their contraction on treatment 
with caustic soda. Mercer appears to have been the first 
to notice the remarkable solvent action of an ammoniacal 
copper solution on cotton, which could be re-precipitated 
as almost pure cellulose by the addition of an acid. His 
habit of searching for first principles led him, as far back 
as i8S4i to speculate on the relations among the atomic 
weights of the chemical elements, and the constitution of 
chemical compounds : he brought his views before the 
Leeds meeting of the British Association in 1858. lie 
was an early worker on photography, and devised several 
modifications of the cyanotype process adapted to printing 
on cambric and similar fabrics. 

Mercer was one of the original Fellows of the Chem- 
ical Society, and he was a juror of the Exhibitions of 
1851 and 1862. In 1852 he was elected into the Royal 
Society. He died, ripe in years and rich in the content- 
ment afforded by the retrospect of a well-spent life, on 
November 30, 1866. T. E. Thorpk 


THE BRITISH INTERNA TIONAL POLAR 
EXPEDITION 

Obsenmtions of the International Polar Expeditions^ 
1882-83 : Port Rae. 326 pp. 4to, and 29 plates. 
(London : Triibner and Co., 1886.) 

A t - the Polar Conference of Vienna in April 1884 it 
was declared to be very desirable that the results 
from all the circumpolar stations' should be published by 
Christmas 1885. This time was not kept strictly by any 
of the parties. The first Report completed was that of 
Lieut P. H. Ray, of the U.S. Army, for Point Barrow, 
which appeared early in 1886, and this has now been 
followed by the present volume, which came out in 
August last. 

The other Expeditions, however, have not been idle, for 
several have issued portions of their Reports : e.g. the 
French for Cape Horn ; the Russians for Sagastyr at 
the mouth of the Lena ; and the Austrians for Jan Mayen ; 
while quite recently the Germans have announced 
the puWication of the results for their two stations— 
Cumberland Sound and South Georgia, 
tile British Expedition was from the outset at a serious 


disadvantage. It was not until April 2, 1882, that the 
definite sanction of the Government was obtained, and 
the party were obliged to sail from Liverpool on May 1 1 
in order to catch the Hudson Bay Company’s convoy 
from Winnipeg, Accordingly the time available for pre- 
parations and training was extremely short, and no 
special instruments could be made. 

The party consisted of Captain (now Major) H. P. 
Dawson, R.A., with two sergeants and a gunner of the 
same service, 'fhe journey was prolonged and fatiguing, 
lasting three months and a half, and the Expedition only 
reached its destination at 10 p.m. on August 30. Only 
one day was thus available for unpacking, &c., before the 
regular hourly observations commenced. 

The start for the return journey was made within three 
hours of the time of the final observation, and even then 
it was only owing to a fortunate shift of wind on Lake 
Athabasca, which opened the ice and allowed the boats to 
get through, that the party was able to reach Manitoba, 
with its baggage, in October. Otherwise the instruments 
must have been left behind for some months, as the 
Expedition must have completed its journey by sledge. 

The observations have been discussed in strict accord- 
ance with the International scheme, the units employed 
being metric and centigrade. The magnetic discussions 
were carried out by Major Daw^son in conjunction with 
Mr. Whipple. The meteorological wwk w^as intrusted to 
Mr. R. Strachan and Mr. John A. Cuitis, of the Meteoro- 
logical Office. 

The magnetic observations arc specially interesting, 
from the proximity of the station to the magnetic pole 
The disturbances were therefore of great frequency and 
violence, as wulJ be seen from the plates to the volume. 
The auroral journal also affords a copious store of infor- 
mation on that subject. 

The following few results, which we extract from the 
observations made by the Expedition, will be of interest 
to our readers : — 

The barometer at Fort Rae varied between 771 mm. 
(3035 inches) and 721 mm. (2839 inches), with a maxi- 
mum daily range of 24 mm, (0*94 inch), and the least of 
07 mm. (0*03 inch). 

The highest thermometer-reading recorded by the Ex- 
pedition was 25'’*6 C. (78"'* I F.), whilst the lowest was 
^ C. (— 48‘'3 F.) in the air, the terrestrial radiation 

! instrument registering - 46''7 C. (- 52°*! F.) 

On the coldest day experienced (January 3) the mean 
temperature of the tw^enty-four hours was - 41 '"*9 C. 

43"’4 F.), whilst that determined for the hottest day 
(August 13) >vas I9®'9 C. (67°‘8 F.), giring an extreme 
range of average daily temperature of 6i°*8 C. F.). 

The highest mean velocity of the wind recorded any 
day was 83 metres per second (19 miles per hour) from 
the north north- w^est. 

The average magnetic declination at Fort Rae was 
40® 2d E., the extreme change observed in the diurnal 
range being ii'’ 25'. On the most quiescent day the 
angiilar motion of the needle was o" 17', both values 
largely exceeding movements observed in these latitudes. 

The dip or inclination of the needle was 82® 55^, 
whilst the measured values of the total and horizontali 
magnetic forces were 0*62 and o*o8 electrical units 
respectively. 
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OUR BOOK SHELF \ 

Natural History^ its Rise and Process in Britain^ as , 
developed by ike Life and Labours of Leading 
Naturalists. By Alleyne Nicholson, M.D,, D.Sc., 
Regius Professor of Natural Histor>" in the University 
of Aberdeen. British Science*Bio^aphies. (London 
and Edinburgh ; W. and R. Chambers, 1886.) 

This little octavo volume of about 300 pages is a readable 
bool^ and accurate in its information as far as it goes. But, 
besides being sketchy— which is no doubt a fault inci- 
dental to the form of the series — it is strangely ill- 
balanced. In the first place, the author has travelled 
beyond the limits of his title by gi\ing biographical 
sketches of Aristotle, Linnaeus, Lamarck, and Cuvier- 
together constituting more than a third of the whole 
number of “ British Science-Biographies with which 
they art intermingled In the next place, as regards the 
“ British Science-Biographies " which are given, there is 
no proportion observable between the relative magnitudes 
of these British biologists and the amount of notice which 
is respectively bestowed. Running the eye over the table 
of contents, we find that separate chapters are devoted to 
eleven “ leading naturalists ” of this country. These, of 
course, must be understood by his general readers, for 
whom the book is designed, as representing what, in the 
author’s opinion, are the eleven greatest names in the 
records of British biology. Yet six of these names are 
Sir Hans Sloane, Gilbert White, Alexander Wilson, 
William Swainson, Edward Forbes, and Robert Cham- 
bers ! To take only the first and last of these names, 
surely when a whole chapter, with a portrait, is devoted 
to Sir Hans Sloane, it is remarkable that no mention at 
all should be made of Sir J oseph Banks ; or that, when 
another whole chapter is assigned to Robert Chambers, 
we should nowhere encounter the name of Robert Brown. 
It appears to us that when a Professor of Natural History 
undertakes to popularise his science, his aim should be to 
place before what this writer calls ** unprofessional 
readers” a true conception of the merit that attaches to 
solid work in science, as distinguished from the celebrity 
that belongs to a graceful writer or to an interesting 
personal character. He should endeavour to raise the 
popular mind to a just appreciation of naturalists : he 
should not pander to the already accomplished popularity 
of authors. Now, if this has been the aim of Prof. 
Nicholson — and in his preface he says as much — in our 
opinion he has shot wide of his mark. But, as before 
observed, if his object has been to produce a readable 
assemblage of short biographies, calculated to suit the 
popular taste, we should say he has every reason to be 
satisfi^ with the result. 

The Journal of the Roval Agricultural Society of 
England. Part II., i8»6. (John Murray, Albemarle 
Street.) 

The current number of this Journal furnishes an excellent 
illustration of the wide limits of agricultural science, and 
the varied knowledge required of its professors. There 
is perhaps no art or occupation which so directly requires 
duddat^ from so many sciences ; hence the varied 
nature of the bill of fare provided by the Journal Com- 
mittee of the Royal Agricultural Society. In proof of 
this assertion we may take the contents of the entire 
volume for 1886, the second part of which lies before us. 
Pathology is treated of in papers upon foot-and-mouth 
disease ; Pasteur and his work ; lung parasites, by the 
late T. Spencer Cobbold, M.D. ; and abortion in cows. 
Anatomy and physiology are the topics in Prof Brown’s 
paper uj^n organs of the animal body, their forms and 
uses. Chemistiy and botany are amply represented in 
r^[>oits by Mr. Carruthers and Dr. J. Augustus Voelcker. 
Entomoloi^ in the form of papers on the recent araear- 
ance of the Hessian fly is the theme of Miss £. A. 
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Ormerod. Social science is illustrated by Mr. H. M. 
Jenkins’s report upon farming and agricultural training 
m reformatory and industrial schools, and engineering in 
the report of the Judges on the Exhibition of Implements 
at Norwich. 

The more immediately agricultural information is 
embodied in many interesting papers, among which may 
be mentioned continued reports upon field and feeding 
experiments at Woburn ; experiments on ensilage con- 
ducted at Crawley Mill Farm, Woburn ; report on the 
prize-farm competitions in Norfolk and Suffolk, 1886 ; the 
report on the Exhibition of Live-Stock at Norwich ; and 
lessons from the winter of 1885-86. 

The number issued during the past month also con- 
tains the examination papers on agricultural education 
set during the present year, and much statistical informa- 
tion useful to agriculturists. With such a large mass of 
materia] at hand, it is by no means easy to compress 
remarks into the limits of a short notice. The names of 
the authors of the various contributions is a guarantee of 
their value, and any person who desires to keep pace with 
scientific agriculture, whether actually engaged in agri- 
cultural pursuits or not, will do well to peruse these 
pages. The most interesting papers, and those containing 
the newest information on subjects of vital interest to us, 
are as follows: — (i) An inquiry into several outbreaks of 
abortion in cows, by C. J. B. Johnson, L.R.C.P., who' 
traces most of the cases to the presence of ergot (Clavi- 
ceps purpurea) in grass and hay. (2) Report on ensilage 
experiments, in which the results are less favourable to 
this innovation upon old-fashioned practice than some of 
the apostles of the movement could wish. Silage isfound 
inferior to homely, honest hay and roots. It is true that 
silage made from green oats showed a distinct superiority, 
but the question still remains open whether these promising 
young oats, sacrificed while in the green stage, might not 
have developed into still greater value had they been 
allowed to bloom and fructify and bear their thirty, sixty, 
or perchance a hundred-fold. Promoters of ensilage have 
little to congratulate themselves on in this result of strict 
inquiry and accurate tests brought to bear upon their 
hobby. No doubt they will be equal to the occasion. 
The prize-farm competition is, as usual, interesting, but 
it is a matter of regret that, in such a noted county as 
Norfolk for farming, the best-known agriculturists, wnose 
farming has been the admiration of their countrymen for 
generations, should apparently have held aloof from the 
competition. The first prize was awarded to a suburban 
farm close to Norwich, and but little can be learnt 
from management carried on under quite exceptional 
circumstances. It is also a pity that the able officials 
of the Royal Agricultural Society do not insist upon 
a greater uniformity in the reports of their judges in 
the matter of statistics. For purposes of comparison it 
would be well if some tabular statement could be made 
out, as for example as to the amount paid in rent, in 
labour, feeding-stuffs, and trade expenses ; also as to the 
gross and net produce per acre in each case ; the yield of 
com in bushels, and of roots in tons ; the uses made of 
straw ; the amount of work expected per day from horses 
and men ; the hours of labour ; the rate of payment for 
day and for task work, &c. The reader looks in vain for 
any such comparisons. Statements re^rding them he 
finds in respect of this or that farm, but any plan by 
which he may compare or note extremes and means ho 
looks for in vain. Considering the many years in whic^ 
prizes for the best- managed farms have been riven, it is 
a matter for wonder that it is simply impossible to con- 
struct any comparative statement as to points of manage- 
ment in the numerous farms inspected and reported upem. 
Lastly, we must notice Mr. H. M. Jenkins’s report on tw 
cultivation of tobacco in the north-west of Etironc, a 
fairly hopeful paper as to the introduction of this cmtiva- 
[ tton into England It would ill become the Eble secre< 
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taty of our greatest Society to throw cold water on any | 
suggestion made for the good of agriculture, especially in 
these sad times; but alas for the frosts of June, July, 
August, and September, which most of our years carry 
in their bosoms ! Gardeners and farmers know them and 
dread them. Our summers are not to be relied upon, or 
we should grow tobacco— ay, and grapes ! 

John Wrightson 

Madagascar: an Historical and Descriptive Account of 
the Island and its Fortner Dependencies. Compiled by 
Samuel Pasfield Oliver, late Captain R.A. Two vols. 
(London : Macmillan and Co., 1886.) 

Capt. Oliver has made auseful compilation of information 
on Madagascar in all its aspects. The compilation consists 
largely of extracts from previous writers. Capt Oliver him- 
self visited Madagascar a good many years ago, and has 
naturally taken much interest in the island and its people 
ever since. It is evident these two volumes must have 
cost him much labour, which will no doubt be appreciated 
by those in search of information on Madagascar in a 
handy form. After an historical sketch, the first volume 
is devoted to geography, topography, climatology, geology, 
and natural history. These, in the second volume, are 
followed by chapters on natural and agricultural pro- 
ducts, ethnology, manufactures, administration, trade and 
finance, bibliography and cartography, and a very long 
chapter, with appendixes, on the Franco-Malagasy war. 
The work, we should say, is exceedingly well supplied 
with maps and plans, of which there arc nineteen 
altogether. 


LETTERS TO THE EDITOR 

[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake to 
return t or to correspond with the writers of reeded manu- 
scripts. No notice is taken of anonymous communications. 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
op communications containing interesting and novel facts. 

An Ice Period in the Altai Mountains 

M. B. VON Cotta, who once visited the Altai Mountains, is 
decidedly of opinion that there are no traces of the Tee period 
on this range. But at the southern part of the Altai, where 
there are some large glaciers and many ridges covered with 
eternal snows, there are undoubted traces of a mighty spreading 
of ancient glaciers. At least this is the conviction I brought 
back in 1870 from a rapid examination of nearly the same 
localities as those which have been recently visited by Mr. 
Bialoveski. 

The deposits of ancient glaciers may be observed, far more to 
the south, on the ranges of Tarbagatay and Saoor, the southern 
limits of the basin of the Irtysh. There are not now any glaciers 
on Tarbagatay, but some sporadic snow-rpots. As to the range 
of Saoor, it attains to the height of 12,500 feet above the level 
of the sea, and snow always lies there in large masses. But 
there are no glaciers, properly so called. 

Along the northern declivities of these mountains there are at 
many places large dep^its of boulder- or cobble-stones, in great 
part composed of granite, which forms the crest of both ridges. 
The boulders are of various rocks and of different sizes, froiii an 
itjch to some feet in diameter ; and they are mingled together in 
complete confusion, the small boulders being generally well 
rounded, the large ones more angular, and the intervals being 
crammed with clay and sand without any traces of layer or 
assortment. The relation of these deposits to the neighbouring 
defiles is in most cases incomprehensible. Only at the sources 
of the River Kenderlik the boulders lie as if the ice which had 
carried them down had but lately melted. Here, instead of the 
sections of defiles in the form of the letter V, we find, beginning 
from the elevation of nearly 3000 feet above the level of the sea, 
J^road defile with transverse section in the form of the letter U, 
The walls (or cheeks, as the Russians call them) of this 


defile are composed of inclined layers of sandstone and lime- 
stone (probably Tertiary deposits), replaced, nearer to the crests, 
at first by diorite and subsequently by granite. The bottom of the 
defile is filled up with a close layer of boulder-stones, many of 
which reach some 10 feet in diameter, the greater number being 
of gray granite with dark ellipsoidal inclusions. Just the same 
granite forms the crests of Saoor. To the height of 8500 feet 
the defile rises steeply enough ; but after this limit the inclina- 
tion becomes more faint. Iligher up, the defile grows broader, 
and at the height of 10,000 feet it is stopped up by two deep 
valleys crammed with close snow, and surrounded by steep 
snowy peaks. The full length of the layer of boulders reaches 
some ten English miles, with a direction from south to north. 

The Saoor chain is a post-Tertiary elevation, but the Altai 
range certainly arose at a most remote time. It must have 
formed dry land since the Cretaceous formation at least. Here 
might be found the solution of the question whether there was 
on the earth an ice period mors ancient than that of which we 
have evidence in the ice* deposits of Europe and North America. 
Some facts observed by myself seem to me to show that the ques- 
tion must be answered in the affirmative. E. Michaelis 

Oostkamenogorsk, November 3 


How to make Colourless Specimens of Plants to be 
preserved in Alcohol 

Many plants assume a brown colour when placed in alcohol 
for preservation. The colouring-matter is partly soluble in the 
alcohol, partly not, and is the product of the oxidation of colour- 
less substances of the cell-sap. This unpleasant change may be 
prevented in a very easy manner by using acid alcohol. To 1 00 
parts of common strong alcohol add 2 parts of the ordinary con- 
centrated solution of hydrochloric acid of the shops. Parts of 
plants brought into this liquid while yet living will become 
absolutely colourless, or nearly so, after the alcohol has been 
sufficiently often renewed. Such parts as already had a brown 
colour before, l>eing brought into the mixture, usually retain 
this character. 

By this method colourless specimens may be made of such 
plants as Orobanche and Monotropa^ which, when treated in the 
ordinary manner, always become of a dark-brown tint. There 
are only some species with coriaceous leaves that cannot be 
treated with success with the acid alcohol ; colourless specimens 
of these must be made by plunging them into boiling alcohol. 

The acidity of the mi.xture here recommended is nearly 
0*2 Aeq. A greater quantity of acid is neither noxious, nor 
does it improve the effect. A lesser quantity was in many cases 
found not to be sufficiently efficacious The specimens may 
remain for months, perhaps for ever, in the acid alcohol without 
any injury. 

Jf the alcohol, after having been used, is to be decolourised by 
distillation, the acid should be nciitralUed by a previously-deter- 
mined quantity of ammonia or carbonate of soda. 

Old specimens, which have become brown in consequence of 
being treated in the ordinary manner, cannot, as a rule, be de- 
colourised by using the acid alcohol. Thi^, however, may often 
be done by adding to the alcohol some chlorate of potassa and 
some sulphuric acid. Hugo de Vries 

University of Amsterdam, December i 

Virtual Velocities 

De Morgan in his “Differential and Integral Calculus,’ 
p. SOI, says : — 

“ The principle of virtual velocities, like all other fundamental 
theorems, has had no proof given of it in the admission of which 
all writers agree. From its univer.sality and simplicity it maybe 
supposed to be rather the expression of some axiomatic truth 
than the proper consequence of first principles by means of a 
long course of regular deduction.” 

Would you kindly allow me to submit to your readers the 
following attempt to base the principle of virtual velocities and 
D’Alembert’s principle on easily admitted axioms? 

(1) The power of a force imparted to any molecule is (or is 
measured by) the product of the force itself, and the effective 
component in the line of the force, of the velocity of the molecule 
to which the force is imparted, and is positive or negative 
accordingly as the force and the effective component of the 
velocity are in the same or opposite directions. 

(2) The power of a system of forces, whether imparted to the 



NATURE 


150 


[/>«. 16, 1SS6 


same or different molectt1es» is the algebraical sum of the poweni 
of the individual forces. 

F rom the parallelogram of motions it follows that — 

Prop. I. The power of the re uUant of a system of forces 
imparted to a single molecule is equal to the power of the forces. 
Whence — 

Cor. I. If the forces imparted to a molecule are in equi- 
librium, their power for any actual or hypothetical motion of 
the molecule is zero. 

Cor. 2. If the forces imparted to a molecule are not in equi- 
librium, their power for any motion in the direction of the 
resultant is positive. 

^ De/imtton , — A system of molecules is said to be passive for a 
given motion when for that motion the power of its internal 
forces is zero. 

Prop. II. The power of the external forces of a system for 
actual or hypothetical motions for which the system is passive 
is equal to the power of the resultant motions of the several 
molecules of the system. 

For (by Prop. I. ) the power of the resultant forces for each 
(and therefore for all) of the molecules is equal to the power of 
the external together with that of the internal forces, but the 
latter, in the case of the entire system, is zero by hyj)othesis. 

Cor. I. If external forccvs be imparted to a j)assive system at 
rest in a given position such that for any liyjx)thetical motion 
through that position the power of such forces is zero, the system 
will remain at rest. 

For if motion ensued, the resultant and therefore (Prop. \.) 
the external forces would have positive |>owcr for such motion, 
which is contrary to hypothesis. 

Cor. 2. If external forces be imparted to a passive system at 
rest, and be in equilibrium, the jx>wer of these forces for any 
hypothetical motion of the system through this position of rest 
is zero. 

For as the whole system is at rest each molecule is at rest, 
and the resultant forces of the molecules are all of them zero, 
whence their power and therefore that of the external forces 
(Prop. 1 .) i> zero. 

It Will be seen that Prop. 11 . is (or is equivalent to) Lyjlew’ 
herfs IhinciMcy and its two corollaries constitute what is called 
the Princitk' of / ’irtual Vdocitia. 

It may be urged that this merely relegates the difficulty to 
determining for what motions systems are passive. This really, 
howev^, presents no difficulty, for it is obvioa.s th.at a system 
is passive generally W’hen its internal forces neither tend to pro- 
duce or destroy kinetic energy in the system; no ihat(i) rigid 
systems are passive for all m tions consistent with their rigidity ; 
(2) all systems are pa sive for rigid motion ; (3) inelastic and 
theoretically }>eifect funicular systems are pa^ ive ; and (4) in- 
elastic and theoretically perfect fluid systems are passive, &c. 

D’Alembert’s principle and the principle of virtual velocities 
ought to form the basis of that part of kinetics which involves 
the idea of the transmission of force, whether the result is^moli n 
or equilibrium. D’Alembert’s principle is the most general. 
The principle of virtual velocities is to it w^hat Maclaiirin’s 
theorem is to Taylor’s. Tiie form in which it is given in Prop. 
II. above is more convenient for use than that in which it is 
generally staled, viz. that the result.ant forces reversed balance 
the impressed forces. 

l.ap'angc’s proof of the principle of virtual velocities and its 
modincations are altogether u>o artificial anti unsatisfactory. 

Cape of Good Hope F. Guthrie 


Recent Gales 

The gales of Octol>er 16 and December 8 varied considerably. 
In the former gale there were constant oscilladons, from *004 to 
'Oio of an inch, every 30 seconds between i a.m. and 2 a.m. ; 
whilst in the December gale there were no oscillati ns, but a 
constant fall that was most rapid during .squalls. The difference 
l>etween the dry and wet bulb thermometers in the October gale 
was only a quarter of a degree, whilst in that of Decern l)cr it 
exceeded from 2^* to Jj'* (or a difference of from t’nriecn to 
eighteen times as great). During the gale in October, n6o 
inches of rain fell, and in that of December 0758 of an inch. 

The lowest reading (corrected for temperature) of the baro- 
meter at 530 feet above the sea was on Octol>er 16, 28*019, 
*7*693 inches (this occurred at $ p.m ), 

1 be barometer reduced to sea-level was less Uian 28*5 inches 
from 11.30 a.m. of the 8th till 8,15 sum. of the 9th (or nearly 


21 hours). The October gale was W.S.W., and the December 
gale W. 


Hour 

Barometer 
reduced to 

Temp. 

Wet bulb 

Dur. 


sea-levei 



4 •IS^W. 

28*880 

497 

49*5 

0*2 

12.15 A.m. 

28*811 

47-8 

47*6 

0*2 

2 >5 .. 

28*699 


7 . 4 S .. 

28*591 

47-2 

47*0 

0*2 

8.30 „ 

28*668 

477 

47*5 

0*2 

10.0 „ 

28*744 

47-8 

47*6 

0*2 

2.45 P-w'- 

28*941 

47 8 


0*2 

50 

29 042 

47-8 

46*8 

1*0 

2. 20 a. m. 

29*212 




3-30 M 

29*144 




8.5 ,» 

28*596 



1*6 

lO.O ,, 

28*561 

40-3 

387 

2.0 p.m. 

28*431 

40-3 

37*5 

2*8 

3.30 „ 

28*378 

37-3 

34*7 

2*6 

6.0 ,, 

2V287 



7.30 „ 

28*278 




8.0 ,, 

28*273 

397 

37*0 

27 

90 „ 

28*286 

3*6 

12.30 a.m. 

28*327 

37 0 

33*4 

245 M 

28 297 




5.50 M 

28*342 


38*7 


lo.o „ 

28 642 

42*0 

3'3 

7*0 p.m. 

28*987 


38*6 


10*0 a.m. 

29*339 

41*6 

3*0 


j The last gale commenced ai i a.m. on the 8th (with constant 
squalls of hail and rain), and was most violent from 4.45 p.m. 
1 till 8.30 p.m. 

T'hunder .and lightning occurred from ii a.m. till 1 1. 30 a.m. ; 
and from 4 p.m. till 4.40 p.m. on the Sth, and from 1.35 a.m. 
till 2.45 a.m. on the qih. 

Much damage wa^ done to hoiuc-roofs. Very few trees were 
blown down here, for in this exposed situation trees are l>eUer 
j>repared to resist gales, .\bout ii feet of the lop of a large 
s])ecimen of /Vtvu lUeOHana was destroyed. E. J. LoWE 

.Shirenewion Hall, Chepstow, Deccml>er il 


Note on the Manipulation of Qiaas containing Lead 

In reading Mr. Shenstone’s very useful little treatise on glass- 
blowing (reviewed in Nature of the 9th inst, p. 123), 1 have 
failed l » notice any mention of an expedient which I have found 
very useful fi>r dealing with English flint-glass containing much 
lead silicale ; although 1 greatly prefer for most pun>oses the 
readily fusible “soda-glass” used probably every where except in 
England.* 

Of course, all ordinary flames, such as those of the Bunsen 
burner and the blow pipe, consist, in part, of reducing gases 
which cause the separation of lead from glass introduced into 
them. This reduction can be prevented or remedied, as Mr. 
Shenstone says, by holding the glass a little in front of the 
visible flame ; but there is in this region hardly enough heat to 
do all that is required in tlie manipulation of the glass. 

If, however, oxygen instea I of air is used in a Herapath blow- 
pipe, the resulting flame has so little reducing power, that lead- 
glass can be safely held well within it ; and this is the flame that 
1 always use in dealing with such glass. 

It is true that oxygen is, nt present, rather more cxpenilve 
than air ; but most, if not all, laboratorie.s have a supply of the 
gas, either in a gas-holder or a bag, for the optical lantern and 
other purposes ; and with it the manipulation of lead-glass 
Incomes wha‘ shavi ig is, in certain advertisements, said to be— 
“a luxury.” H. G. Madak 

Eton College 

P.S.— The oxy-coal-gas blow-pipe is also extremely uwfulfor 
difficultly-fusibie “ combustion-tubtng.” Bulbs of fair size cm 
be blown, and sidc-iunclions, &c., made in this gloss, with 
almost the same facility os in ordinary ** soda-glass. 


» The bftt aUsi of tHU Idnd is that used ^ Alverwlat, and 

others, for uiaking their marvellous •ptamMs or jSlas*-i^A ; but 1 doubt rf 
glass of the same excellence, in regard to fuSihlhty and freedom from any 
umdeocy to devitrify, is generally luocurahte. 
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Fireball of December 4 , iS96 

The fireball seen at Stonyhurst College, near Blackburn, on 
December 4, 9h* i6tn. , and described in Nature of December 9, 
P* *33* observed here as follows : — 

December 4, 9h. 17m., meteor equal 9. Path from 
iS4* + Sa"* to 195® + 47®, rather swift. At the point 180° + 
it left a short brilliant streak of about J®, which remained visible 
to the eye for li minute. The meteor gave a distinct flash in 
the moonlight, and the streak was projected just where the 
maximum outburst took place. 

I have made a preliminary comparison of the observations 
recorded at the two places, from which it appears that the fire- 
ball, when first seen at Bristol, was some 64 miles vertically over 
a point of the earth’s surface near Farndale, in Yorkshire. 
Travelling to south west, it evolved an enduring light streak 
when 49 miles high, near Thirsk, and disappeared near Otley, 
at an elevation of 28 miles. 

These values are derived chiefly from the Bristol observation, 
but they are somewhat uncertain, because the meteor was at a 
great distance from that city, and appeared close upon the 
sensible horizon. According to the Stonyhurst path, the figures 
are less, the streak being computed at a height of 42 miles near 
Thirsk, and the end point of the meteor, near Otley, is indi- 
cated at only 19 miles above the earth. The observations are 
extremely discordant in altitude. The exact place of the streak 
is given by both observers, and if we adopt a mean height of 
45 miles we cannot be far wrong. 

The apparent radiant-point derived from the two paths is at 
137® + 59®. Before seeing the Stonyhurst observation, I attri- 
buted the fireball to a sliower near $ Ursa: Majoris, at 162® + 5b®, 
from which I saw many swift streak-leaviiig meteors at the end 
of November and beginning of December, both in 1885 and 
1886, I have a strong Svtspicion the observed paths of the fire- 
ball are slightly in error, both as to direction and length, and 
that the radiant should be near J3 Ursae. In this case the motion 
would have been from near Guisborough to Harewood at heights 
of about 68 and 27 miles, but this does not differ materially 
from the course previously assigned. 

Jn presence of the doubts as to the fireball’s exact path in the 
air, it is most desirable to hear of further observations, and 
re-investigate it. ^V. F. Denning 

Bristol, December ii 


T/f£ DISPERSION OF PLANTS BY BIRDS 

T he part taken by birds in the dispersion of plants 
is one of great interest in view of the diffi- 
culty of accounting for the appearance of certain 
species in remote islands, no less than in localities 
nearer to each other, or divided by such barriers as 
mountain-ranges or deep seas. This subject has, more 
or less, engaged the attention of botanical travellers 
from the time when Darwin published his classical 
‘‘Journal of Researches,” nearly fifty years ago, down to 
the publication of Mr. Hemsiey’s “ Botany of the C/taB 
Uftger Expedition,” Part I., which was issued as lately as 
last year. In the careful summary of plants probably 
distributed by birds, loc, cit pp. it is mentioned 

that seeds may be carried by birds in either of two 
ways. First, by seeds, especially those provided with 
bpbsand hooks, attaching themselves to the feathers of 
birds, and, in the case of aquatic or burrowing birds, 
being embedded in mud and thus carried accidentally 
outside ; or, secondly, by seeds swallowed by frugivorous 
birds being for a time lodged within, and dejected after- 
wards in such a state as to be capable of germination. 
My object now is not to treat generally of this subject, 
but to place on record two remarkable and striking in- 
stances where seeds carried and dispersed by birds have 
come immediately under my own observation. The ex- 
amples which I shall here describe will, I believe, show 
clearly that birds are capable of acting as very effective 
agents in the dispersal of plants, and that the results are 
so ^parent as to be placed beyond reasonable doubt. 

In cases where seeds of a light character are provided 
with barbs or hooks, they are well adapted for attaching 
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themselves to passing objects, and are most favourably 
placed for dispersal by means of birds. The particular 
plant with barbed seeds which I describe under this 
category has not, I believe, been mentioned before ; but 
it is deserving of notice, as it fully meets all the require- 
ments incidental to this form of dispersal, and, moreover, 

I have had, for some years, very favourable opportunities 
of observing its behaviour. This plant is Uncinia jamaic- 
ensiSf Pers. (Cyperaceae), which grows in damp places in 
the mountains of Jamaica, at elevations of 5000 to 6000 
feet.' It is generally found overhanging small pools of 
stagnant water or on banks of mountain rivulets. Its 
slender tapering spikes, when ripe, literally bristle with 
long exserted rachilla, each shaped something like a 
shepherd’s crook (hamate), but with the hooked part so 
closely fitting and elastic, that, if drawn along the back of 
the hand, it would grasp and draw out the finest hairs. 
Now, such places as are affected by this Uncinia are also 
the frequent resort of numerous birds that come there to* 
drink or bathe, or to seek coolness and shade. In the 
case of migratory birds, and especially those that cover 
long distances in their flight, the high lands are generally 
those first touched. This is doubtless owing to the eleva- 
tion at which they fly to escape surface-currents or local 
objects. 1 have often noticed birds from the north (the 
United States) on their way south, and again birds from 
the south returning to the north in early spring, fre- 
quenring the high lands of Jamaica, and resting there for 
a time before continuing their journey. Some such birds 
have been easily caught by hand, so exhausted were they 
with their long fliglit In two instances I have found 
small migratory birds so completely entangled in the 
hooks of the Uncinia {GardeneP $ Ch 7 ‘Ofnde^ 1881, p. 780) 
that they were unable to extricate themselves ; and, unless 
set at liberty at the time, would probably have died in 
that situation. In these instances the hooks of the 
Uncinia overstepped their proper function ; for, obviously, 
no benefit would arise to the plant from the death of the 
birds, but only in the removal of the seed to another 
place. Larger birds, of course, would not be caught ; 
but on the other hand, if they came within reach of the 
Uncinia, they could hardly get away without detaching a 
large number of the fruits and transporting them wherever 
they went. In the case of the Uncinia, there is present 
nearly every condition necessary to secure a very com- 
plete dispersion of its fruits. The plant, in the first place, 
is possessed of light portable seeds easily carried about 
from one locality to another ; in the second place, the seeds 
are provided with highly specialised hooks which effec- 
tually grasp anything that comes within their reach ; and 
lastly, the plant affects just those places which are visited 
by birds, and seldom fails to secure a sure and trusty 
carrier. It follows, as a matter of course, that Uncima 
jamatcensis is found plentifully distributed in the track 
of migratory birds, and is found in similar situations in 
the mountains on the mainland in Central America, 
Venezuela, Ecuador, &c. 

So much for seeds with barbs and hooks. We now 
come to the second class of seeds, namely, those which 
are swallowed by frugivorous birds and dejected in a 
state suitable for germination. The most striking ex- 
ample I know of the dispersion of such seeds, and of the 
results which immediately follow, are shown in connection 
with the pimento industry of Jamaica, which, as shown 
below, depends entirely for its existence on the offices of 
frugivorous birds. The pimento of commerce is the dried 
fruit of the pimento allspice, or Jamaica pepper- tree 
{Pimenia vulgaris). No other country supplies this 
article (although the tree itself is widely distributed 
both in the West Indies and on the mainland), and the 
value of the exports of pimento from Jamaica have 
reached (in 1880) a total of 100,000/. This is probably the 
largest spice industry in the world, and, to re|>eat what is 
mentioned above, it is wholly dependent upon the action 
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of frugtvoroos birds. In Lunan^s “ Hortus Jamaicensls^’* 
vol. ii, p. 67, published about the end of last century, it is 
stated that the usual method in forming a new pimento 
plantation or * pimento walk ^ is nothing more than to 
appropriate a piece of woodland in the neighbourhood of 
a plantation already existing ; or, in a country where the 
scattered trees are found in a native state, the woods of 
which being fallen, the trees are suffered to remain on 
the ground till they become rotten and perish. In the 
course of twelve months after the first seasons (rains), 
abundance of young pimento plants will be found growing 
vigorously in all parts of the land, being without doubt 
produced from ripe berries scattered there by the birds, 
while the fallen trees. See,, afford them both shelter and 
shade.*’ In a foot-note it is added that “ birds eagerly 
devour the ripe seeds of the pimento, and, muting them, 
propagate these trees in all parts of the woods. It is 
thought that the seeds passing through them undergo 
some fermentation which fits them better for vegetation 
than those gathered immediately from the tree.” The 
present plan for forming pimento plantations in Jamaica 
is exactly as described above. In fact, the planters firmly 
believe that no other plan is likely to produce good pimento 
walks, although it has been shown by experiments in the 
Botanical (hardens that by careful treatment plants of 
pimento can be raised in nurseries in large numbers, 
exactly as any other economic plants. It remains, how- 
ever, that all the present pimento plantations in Jamaica 
have been formed by the action of frugivorous birds, and 
to this agency alone we are indebted for the commercial 
supply of a most valuable and wholesome spice. 

Kew, December 3 D. Morris 


SOUNDING A CRATER 

T he following is a brief account of my third ascent of 
Asama Yama, an active volcano about 75 miles 
north-west from Tokio, My first ascent was made in 
the spring of 1S77. The time we stayed on the summit, 
which is about SSoo feet above sea-level, was exceedingly 
short The crater looked like a bottomless pit, with per- 
pendicular sides. It was audibly roaring, and l^elching 
forth enormous volumes of sulphurous vapour, threaten- 
ing suffocation to any living thing they might envelop. 
The drifting of these vapours across the snow, with which 
the upper part of the mountain was cov'ered, had ren- 
dered it so bitter that we were unable to use it as a means 
of quenching our thirst. A quantity of this snow was 
carried to the bottom of the mountain in a handkerchief, 
where it was bottled, and carried to Tokio for chemical 
examination. The examination, however, only yielded 
pure water, from which it was concluded that the lique- ; 
faction of the snow had been accomplished by heating 1 
over a fire, and whatever it was that had given the snow 
its peculiarly bitter taste had been evaporated. My 
next visit to Asama was in the spring of 1886. One of | 
the chief objects of this expedition was to satisfy a 
curiosity which had arisen with regard to the depth of 
the crater. Many visitors to the summit reported that at 
^vourable moments, when the wind had blown the 
steam to one side, they had been able to see downwards 
to an enormous depth. One set of visitors, who had 
remarkable opportunities for making observations, were 
convinced that if the crater was not as deep as the moun- 
tain is high above the pLnin from which it rises (5800 feet), 
it must at least be from 1 500 to 2000 feet in depth. Al- 
though 1 had provided myself with sufficient wire and 
rope to solve this problem, owing to the inclemency of 
the weather and the quantity of snow then lying on the 
mountain the expedition proved a failure. One of our 
number had to give up the attempt to reach the summit 
at atout 6000 feet above sea-level, while I and my re- 
maining companion only reached it with great difficulty. 
Our stay was very short The wind, which was at times so 


strong that we were often compelled to lie down, ren- 
dered it impossible to approach the crater, and after a 
few minutes^ rest we beat a retreat, worn out with fatigue, 
across the snow-fields, towards our starting-point 

Two months after this, a visitor who ascended the 
mountain by moonlight reported that the crater was only 
200 feet in depth, and that at the bottom there was a 
glowing surface. A second visitor, Colonel H. S. Palmer, 
R.E., estimated the depth as being between 500 and 600 
feet. This estimate was based on the convergence of the 
walls of the crater, which he saw to the depth of about 
300 feet, and the diameter of the crater, which he estimated 
by walking round a semi-circumference as about 370 yards. 
Previous estimates of the diameter had been 200 yards, 
three-fourths of a mile, and 1000 metres. The Japanese 
say that the periphery is 3} miles. These last estimates, 
as pointed out by Colonel Palmer, are nearly in the ratio 
of 10, 81, 85, and 1 50 ! 

These wildly discordant results as to the dimensions of 
Asama, and the increasing curiosity on this question, led 
me, in conjunction with Messrs. Dun, Glover, and Stevens, 
to face the fatigue of ascending Asama for the third time. 
VVe left our resting-place, Kutoukake, at the foot of the 
mountain, at 4.30 a.m. on the morning of October 2, and 
in company with five coolies we reached the summit at 
1 1 a.m. After a short rest, we commenced our measuring 
operations, the general arrangements of which were en- 
tirely the suggestion of Mr. Dun. When these are ex- 
plained, they are no more remarkable than the manner in 
which Columbus caused the egg to stand ; but before Mr. 
Dun made his suggestion, the various schemes which were 
proposed would, to my mind, have been unpractical and 
unsatisfactory. One suggestion was to roll a cannon-ball, 
with a string attached, down the crater ; another was to 
shoot an arrow carrying a string into the hole ; a third 
suggestion was to fly a kite across the crater ; Sec., &c. 

Mr. Dun’s method, as carried out, was as follows 
First, a light rope some 500 yards in length was attached 
to a block of rock lying on a high portion of the rim of 
the crater. Next, this rope, which 1 shall call the cross- 
line, was carried round the edge of the crater for about 
1 50 or 200 yards. Here a heavy brass ring was tied upon 
it, and through the ring was passed the end of a copper 
wire coiled on a large reel. This was the sounding-line. 
Close to the ring, a string, which I shall call the guy* 
rope, was made fast to the cross-line. This being com- 
pleted, the cross-line was then carried on round the rim 
of the crater until it reached an eminence, as near as we 
could judge, opposite to the point where the other end ol 
it was attached to the block of rock. After this, the same 
line was jerked clear of pinnacles and boulders lying 
round the edge of the crater. The cross-line now formed 
two sides of a triangle, stretching across the crater from 
where the ring and lowering apparatus were to two points 
diametrically opposite to each other. By letting out the 
guy-rope, the cross-rope could be stretched until it formed 
a diameter to the crater, with the ring in the middle. The 
getting of these ropes into position was a matter of nd 
little difficulty. First was the fact that clouds of vapourd 
not only prevented us from seeing from station to statiod 
but also from seeing far out into the crater, Sccondl)| 
on account of the hissing and bubbling noises in tni 
crater itself, we could only communicate with each othej 
by sound for short distances. And, thirdly, there was 
difficulty of clearing the cross-rope from the ragged edgg 
of the crater, which involved considerable risks in dim™ 
ing. All being ready, word was passed along to haul ov 
the cross-rope ; and, as it tightened, the guy-line was Id 
out, together with the sounding-line, running parallel M 
it, but passing through the ring. Owing to the twistinj 
of the cross-line by tension, and the consequent revolw 
tion of the ring, the wire was broken, and the fird 
attempt at sounding failed Ihis difficulty was ^ver^nw 
by attaching the guy-rope to the ring itself. Very luckitd 
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owing to the sounding-wire having been entangled in the 
cross-rope by the twisting before it broke, the apparatus 
it carried was recovered. This apparatus consisted of an 
iron wire, to which were attached a number of metals of 
low fusibility, like antimony, zinc, &c,, together with pieces 
of wood, india-rubber, sealing-wax, &c. By the melting, 
burning, or fusing of some of these, it was hoped to ob- 
tain a rough idea of the temperature. Above these came 
a small net, containing what was christened the ** auto- 
matic chemical laboratory.” This consisted of pieces of 
blue and red litmus-paper, Brazil-wood paper, and lead 1 
paper. With the assistance of my colleague. Dr. E. 
Divers, I had planned a number of chemical tests ; but 
from previous experience I had learnt the impossibility of 
carrying out anything but the simplest of experiments 
when working on the summit of a live volcano. 

At the second sounding, at a distance of about 100 feet 
from the edge, bottom (side ?) was reached at 441 feet. 
The wire of metals, &c., came up without change, farther 
than the softening and bending of the sealing-wax. The 
automatic laboratory had a strong smell of the action of 
acid vapours. The blue litmus was turned red, and the 
lead paper was well darkened. Assuming the lead paper 
to have been blackened by sulphuretted hydrogen, then, 
as pointed out to me by Dr. Divers, the absence of this 
gas at the surface, and the presence of sulphurous acid, 
might be due to the decomposition of sulphuretted hydro- 
gen by oxidation or by sulphurous acid in the presence 
of steam. The presence of sulphuretted hydrogen would 
indicate a relatively low temperature. 

At the third sounding, the line, which was a copper 
wire, gave way at a depth of about 200 feet, carrying with 
it a mercurial weight thermometer and other apparatus 
which I had reserved for what I hoped to be the best 
sounding. 

The fourth and last sounding was made, as measured 
on the guy- rope, at a distance of about 300 feet from the 
edge. In this case, the line, which was strong twine, 
after striking bottom when nearly 800 feet of it had run 
out suddenly became slack. On hauling up, 755 feet 
were recovered. The end of this line was thoroughly 
carbonised, and several feet were charred. Assuming 
that the guy-rope was paid out at an angle of 45'^, we 
may conclude that the depth at this particular place 
was iXt feast 700 feet. It is probable that the greatest 
depth is about 750 feet 

A final experiment was to attach a stone to the end of 
the cross-rope, and then throw it into the crater, with the 
hope of hauling at least a portion of it up the almost 
perpendicular face on the other side. Unfortunately the 
line caught, and, in the endeavour to loosen it, it was 
broken. 

Before we left the summit, we were very fortunate in 
obtaining views of one side of the bottom of the crater. 
This we did by cautiously crawling out upon an over- 
hanging rock, and then, while lying on our stomachs, 
putting our heads over the edge. " 1 he perpendicular side 
opposite to us appeared to consist of thick horizontally- 
stratified bands of rock of a white colour. The bottom 
of the pit itself was white, and covered with boulders and 
debris. Small jets of steam w'ere hissing from many 
laces in the sides of the pit, while on our left, where we 
ad been sounding, large volumes of choking vapours 
were surging up in angry clouds. 

After this we descended the mountain, reaching our 
hotel at 8 p.m., after 15 hours’ absence. 

This concludes the narrative of a holiday excursion, 
partly undertaken with the object of making a few scien- 
tific observations. The results which were obtained are 
undoubtedly very few, while the labour which was ex- 
pended and the risks which were incurred were very 
great. All that we did was to solve a problem chiefly of 
iocal in^rest, to learn a little about the nature of the 
gases wl^ich are given oft* bv one of the most active vol- 


canoes in this country, and to enjoy the spectacle of a 
phenomenon which it is the lot of very few to witness 
When a stranger gazes for the first time down upon the 
burnt and rugged sides of an apparently bottomless pit, 
which, while belching out enormous clouds of steam, 
roars and moans, he certainly receives an impression 
never to be forgotten. 

The recorded eruptions of Asama took place in the 
years 687, 1124 or 1126, 1527, 1532, 1596, 1645, 1648, 
1649, 1657, 1659, 1661, 1704, 1708, 1711, 1719, 1721, 

1723, 1729, 1733, 1783, and 1869. This last eruption was 
feeble, but the eruption of 1783 was one of the most 
frightful on record. Rocks, from 40 to 80 feet in some of 
their dimensions, were hurtled through the air in all direc- 
tions. Towns and villages were buried. One stone is 
said to have measured 264 by 120 feet. It fell in a river, 
and looked like an island. Records of this eruption are 
still to be seen, in the form of enormous blocks of stone 
scattered over the Oiwake plain, and in a lava-stream 63 
kilometres in length. John Milne 

Tokio, October 10 


THE MATHEMATICAL TRIPOS^ 

II. 

V ERY important regulations came into effect in 1848. 

The examination, as thus constituted, underwent 
no further alteration till 1873, and the first three days 
remain practically unchanged at the present time. The 
duration of the examination was extended from six to 
eight days, the first three days being assigned to the 
elementary and the last five to the higher parts of mathe- 
matics. After the first three days there was an interval 
of eight days (soon afterwards increased to ten), and at 
the end of this interval the Moderators and Examiners 
issued a list of those who had so acquitted themselves as 
to deserve mathematical honours. Only those whose 
names were contained in this list were admitted to the 
five days, and after the conclusion of the examination the 
Moderators and Examiners, taking into account the whole 
eight days, brought out the list arranged in order of merit. 
No provision was made for any further examination cor- 
responding to the examination of the Brackets, which, 
though forming part of the previous scheme, had been 
discontinued for some time. A very important part of 
the scheme was the limitation, by a schedule, of the sub- 
jects of examination in the first three days, and of the 
manner in which the questions were to be answered ; the 
methods of analytical geometry and differential calculus 
being excluded. In all the subjects contained in this 
schedule, examples and questions arising directly out of 
the propositions were to be introduced into the papers, 
in addition to the propositions themselves. Taking the 
whole eight days, the examination lasted 44J hours, 12 
hours of which were devoted to problems. 

In the same year as these regulations came into force, 
the Board of Mathematical Studies (consisting of the 
mathematical Professors and the Moderators and Ex- 
aminers for the current and two preceding years) was con- 
stituted by the Senate. Although the new regulations 
had so strictly limited the subjects, and parts of the sub- 
jects, which could be set in the first three days, they had 
imposed no limitation whatever upon those which could be 
set in the last five days, the subjects of examination 
appearing in the schedule simply as pure mathematics 
and natural philosophy. Accordingly, the first matter to 
which the newly-constituted Board turned its attention 
was that of restricting the subjects on which questions 
should be set in the last five days of the examination. 

It becomes necessary, therefore, at this point, to refer 

' Address delivered before the London Mathetnatioal Sod^y by the 
Ppbsldent, Mr. J. W. L. Giaisher, M.A., F.ILS., on vaeatiim the chedri 

NaVMmVtAr tr. tSM Pinnfintijkrl fmtn n 



154 


NATURE 


[Dw. 1 6 , i8S6 


briefly to Uie range of subjects which were included in ^e 
examination. Of the nature of the questions proposed prior 
to i8a8, the first year in which all the papers were printed, 
very liuJte can be known except what ^n be gathered from 
the problem papers and the specimens of the other 
papers that have been preserved ; * but there can be no 
doubt that their character was determined by the ordinary 
Cambridge treatises then in use, which, it is well known, 
were far behind the corresponding treatises published on 
the Continent. Woodhouse*s “Principles of Analytical 
Calculation” {1803), and “ Plane and Spherical Trigono- 
metry” (1809) are the earliest indications of the introduc- 
tion of the analytical element into the mathematics of the 
University ; a more decided impulse in this direction 
was given by the translation of Lacroix’s “ Differential 
and Integral Calculus ” by Herschel, Peacock, and Bab- 
bage (1817), followed by Peacock’s “ Examples on the 
Differentia and Integral Calculus,” and HerschePs “ Ex- 
an^es on the Calculus of Finite Differences” (1820). 

The reform in the mathematical studies of the Univer- 
sity w^htch w'as effected by Uerschel, Peacock, and Babbage, 
is well known. It is to them that we mainly owe the 
revival of mathematics in this country , and the restora- 
tion of intercourse with the rest of Europe after three- 
quarters of a century of isolation. Peacock was Mode- 
rator in 1817, and he ventured to introduce the symbol 
of differentiation into the examination, his colleague, 
however, retaining the old fiuxional notation. The old 
system made its appearance once more in 1818, but in 
1819 Peacock was Moderator again, with a colleague who 
shared his views, and the change was fully accomplished. 

The introduction of the notation and language of the 
differential calculus into the Senate House examina- 
tion forms an important landmark in the history of 
Cambridge mathematics. From that time onw'ard the 
University began to make up slow'ly but surely the 
ground she had lost ; step by step the analytical pro- 
cesses and methods superseded the older geometrical 
modes of treatment ; and each ]^car saw a substantial in- 
crease in the range of subjects included in the course of 
study. 

Only second in importance to the revolution effected 
by the substitution of the differential for the fluxional 
calculus was the rise of analytical geometry in the first 
thirty years of the century ; and, considering the amount 
of attention that this subject has received at Cambridge 
in the last fifty years, and the accessions that have been 
made in this country to the analytical theory of curves 
and surfaces, a peculiar interest attaches to the introduc- 
tion into the University of the algebraic treatment of geo- 
metry and the early stages of its development. The first 
edition of Wood’s “Algebra,” which appeared in 1795, 
contained, as Part IV., a chapter of thirty pages ( n the 
Application of Algebra to Geometry,” in which are given 
the equations of the straight line, ellipse, cissoid, conchoid, 
and other curves, the construction of equations, &c. This 
chapter remained unchanged in the ninth edition (1830), 
and seems to have formed the only introduction to ana- 
lytical geometry existing in the Uni\ersity until 1826, 
when Hamilton “published his “ Principles of Analytical 
Geometry, designed for the use of .Students in the Uni- 
versity.” This was not the first English treati^ on ana- 
lytical geometry, as Lardner’s “ Algebraic Geometry ” 
was published, three years earlier, in 1823 ; but it was 
the first Cambridge book, and the first which included 
solid geometry. The problem papers from 1800 to 1820 
show that at the beginning of tne century analytical geo- 
metry was always represented to some extent, though 
scarcely as an independent subject, most of the questions 
relating to areas, loci, &c., in which but little more than 

* The problem l>aper« were printed froni t779 ; but only ihoec of th« 
preeent century are accessible in the Cambridge Univertity CftlemUre and 
Other pubhcattcns. 

* ijkte l>eao of Salisbury : bom April 3, » died rebnsary 7* 1S80. 


the mode of representation by means of ordii^tes and 
abscissas was involved. Hymers published his Ana- 
lytical Geometry of Three Dimensions ” in 1830, and his 
“ Conic Sections ” in 1837. The latter at once superseded 
Hamilton’s treatise, and remained the standard work on 
the subject for many years. 

In applied mathematics the character of the questions 
proposed was largely influenced by the publication of 
WhewelFs “ Mechanics” (1819), Whewell’s “ Dynamics” 
(1823), Coddington’s “Optics” (1823), Woodhousc’s 
“Plane Astronomy” (1821-23), and Airy’s “Tracts” 
(1826). A second edition of this last work, which appeared 
in 1831, contained a tract on the “ Undulatory Theory of 
Light,” a subject which was freely represented in the 
examination for many years. Not only were the ques- 
tions modified, in character and range, by the publication 
of new mathematical treatises in the University, but they 
were also affected to a certain extent by some of the pro- 
fessorial lectures. At this time, too, the Smith’s Prise 
examination exerted a beneficial effect upon the Senate 
House examination, certain classes of questions which 
were originally introduced into the former having shortly 
afterw^ards been admitted into the latter. Between 1830 
and 1840, questions in definite integrals, Laplace’s coeffi- 
cients, electricity, magnetism, and heal were also intro- 
duced. There were no regulations of any kind, and the 
responsibility of introducing innovations and alterations 
rested solely with the Moderators and Examiners. The 
uncertainty as to the subjects that the examination would 
embrace, and the want of any due notice of any extension 
of them, were found to be serious inconveniences to the 
higher class of students, although, as has been already 
stated, the introduction of a new subject had been gene- 
rally preceded by the publication of a work by a Cam- 
bridge mathematician, in which it was treated in a 
manner adapted to the examination. 

The Board of Mathematical Studies was created by the 
Senate on October 31, 1848, and in May of the following 
year they issued a leport to the Senate in which, after 
giving a short review' of the past and existing state of 
mathematical studies in the University, they recom- 
mended that, considering the great number of subjects 
occupying the attention of the candidates and the doubt 
existing as to the range of subjects from which questions 
might be proposed, the mathematical theories of elec- 
tricity, magnetism, and heat should not be admitted as 
subjects of examination. In the following year they issued 
a second report in which they recommended the omis- 
sion of elliptic integrals, Laplace s coefficicnt>, capillary 
attraction, the figure of the earth considered as hetero- 
geneous, &c., besides certain limitations of the questions 
in lunar and planetary theory, &c. In making these 
recommendations the Board expressed their opinion that 
they w'ere only giving definite form to what had become 
I the practice in the examination, and were only putting 
before the candidates such results as they might them- 
selves have deduced by the study of the Senate House 
papers of the last few years, i he Board also recom- 
mended that the papers containing book-w'ork and riders, 
should be shortened. 

From 1823 onwards, the examination was conducted m 
each year by four examiners— the two Moderators and 
the two Examiners, the Moderators of one year be- 
coming as a matter of course the Examiners of the next 
Thus of the four examiners in each year tw’O had taken 
part in the examination of the previous year. The <^n- 
tinuity of the examination was well kept up oy tms 
arrangement ; but perhaps it had the effect of causing its 
traditions to be rather too punctiliously obs^yea, tro 
pa|>ers of each year being, as regards the subjects in- 
cluded, exact counterparts of the correspondmg paj^rs 
of the previous year. The resolutions of the Board in 
1849. JO were not binding on the soeccssive Moderators 
and Examiners up to 1S72, but each year they seem to 
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liave felt themselves bound to follow the precedent of 
their predecessors, so that no new subjects were mtro- 
duceoT One would suppose from an examination of the 
papers set that those of the last five days must have been 
framed in accordance with a schedule as precise and 
detailed as that which governed the first three. 

In 1865 the Board recommended that after 1866 La- 
lace’s coefficients and the figure of the earth considered as 
eterogeneous should be included in the examination, but 
;this appears to be the only extension of the range of sub- 
jects recommended by the Board during the time that ! 
the regulations of 1840 remained in force. 

The period that followed the constitution of the Mathe- 
matical Board was one of activity in the whole University. 
The first examinations of the Moral Sciences Tripos and 
of the Natural Sciences Tripos were held in 1851. In 
1850 a Royal Commission was issued to inquire into the 
University and Colleges, and in 1852 their Report was 
presented to Parliament. Inconsequence of this Report, 
a Bill was introduced into Parliament, which received 
the Royal assent in 1856 ; and, under its powers new 
statutes were framed, both for the University and the 
Colleges. Amid all these changes the Mathematical 
Board, though not ver>' active, was not idle. The subjects 
which chiefly occupied its attention were the alteration 
of the date of the first three days from January to the 
previous June (as by recent changes the poll-men were 
examined in June, and so received their degrees seven 
months before the mathematical honour men), and the 
introduction of the vivd voce clement into the examina- 
tion. Neither of these innovations, though frequently 
discussed and finally recommended by the Board, was 
received with much favour in the University. With re- 
gard to the latter, the opinion seems now to have become 
general that an admixture of the voce element, how- 
ever valuable it may be in the lecture-room, is useless, or 
even worse, in testing the proficiency of candidates with 
the view to arranging them in strict order of merit. The 
change of time from January to June was at length 
effected, as will be seen, by the regulations which came 
into operation in 1882. 

In 1866 the attention of the Board was directed to the 
exclusion of certain important branches of mathematics 
from the studies of the University, owing to the fact that 
they were not represented in the Tripos examination. 
The rewards attending a high place in the Tripos were 
so great that the reading of most of the best men was 
directed almost wholly to this end ; it was therefore prac- 
tically impossible to introduce new mathematical subjects 
into the University without assigning to them some place 
in the Tripos. Now, although the recommendations of 
1849-50 had curtailed the range of subjects, the course 
had nevertheless extended itself in some directions — 
where the name of the subject permitted of such exten- 
sion — and especially in analytical geometry and higher 
algebra. The fact of this extension taking place in cer- 
tain subjects, while others were wholly omitted, alone 
sufficed to show the need of some revision of the limita- 
tions imposed upon the subjects that might be set. The 
Board, after careful consideration, came to the conclusion 
that the time had come when it was desirable to allow the 
candidates a certain option with respect to the higher 
branches of mathematics, and that this could be effected 
by increasing the number of subjects and arranging them 
in several divisions over which the marks were distributed 
in a known proportion. Each candidate would be at 
liberty to devote himself to such of the divisions as he 
thought most advantageous, there being nothing to pre- 
* vent nis taking up all the divisions, if it were possible for 
him to do so. In a Report dated May 8, 1867, the 
Board gave expression to these views, and recommended 
a scheme for the five days, according to which the sub- 
jects of examination were arranged in five divisions, with 
; «ti approximately determinate number of marks assigned 


to each division. The subjects included in the five divi- 
sions were thirty-five in number, and included elliptic 
integrals, elastic solids, heat, electricity, and magnetism. 
On June 3, 1867, a syndicate was appointed by the Senate 
to consider the proposals of the Board ; and the regulations 
recommended by this syndicate were approved by the 
Senate on June 2, 1868, and came into operation in 
January 1873. 

In this new scheme of examination the three days were 
left unchanged, and the schedule of subjects for the five 
days, and their arrangement in divisions as proposed by 
the Board, were adopted with very slight modifications, 
the marks awarded to the five divisions being to those 
awarded to the three days in the proportion of 2, i, 1, 1, 

J to I respectively.^ 

The new regulations also made two other changes of, 
importance : they added an extra day to the examination 
and increased the number of the examiners from four to 
five. The extra day was the day immediately following the 
three days, and it was devoted to easy questions upon the 
subjects in the five days' schedule. Although the papers 
set on this fourth day were put before all the candidates, 
they were taken into account along with the five-day 
papers, and not with the three-day papers ; so that this 
day had no effect upon the alphabetical list of those who 
deserved mathematical honours ; which, as before, was 
dependent upon the three days' marks only. 

The Additional Examiner was appointed on the 
nomination of the Mathematical Board, and held office 
for one year only ; and, to render his duties as little irk- 
some as possible, he was not required to take part in the 
first three days— -the most laborious part of the examina- 
tion as far as the looking over the papers is concerned, on 
account of the quantity of work sent in. It was thought 
that in introducing the new subjects of electricity and 
magnetism into the examination, certain non-resident 
Cambridge mathematicians whose names were closely 
connected with great recent advances in these subjects 
might be willing to give the University the benefit of their 
assistance, and that the influence of eminent non-resident 
mathematicians upon the examination, and therefore also 
upon the course of studies in the University, would be 
of the greatest value. These hopes were abundantly 
justified. 

The general working of the new system soon disclosed 
the fact that the desired effect of inducing the best 
candidates to make a selection from the higher sub- 
jects, and concentrate their reading, had not been 
attained. It was found that, unless the questions were 
made extremely difficult, more marks could be obtained 
by reading superficially all the subjects in the five 
divisions than by attaining real proficiency in a few of the 
higher ones ; and the best men of the year were tempted, 
not to say compelled, to extend their reading as widely as 
possible over the book-work of the whole range of sub- 
jects. Thus, with respect to the main object which the 
framers of the scheme had in view, it was a complete 
failure. 

Accordingly, on May 17, 1877, a syndicate was appointed 
by the Senate to consider the higher mathematical studies 
and examinations of the University. This syndicate con- 
sisted of eighteen members representing nearly all phases 
of mathematical research and study in Cambridge ; they 
I met every week during the whole academical year, and 
the thorough examination and discussion that the subject 
received, both on the syndicate and in the University 
at large, brought out in the strongest light how great 
were the intrinsic difficulties connected with the re- 
tention of the order of merit, and how wide was the 
diversity of opinion — so much so, that at one time it 
seemed almost hopeless to attempt to devise a scheme 

^ Th« regulation assigning the protwrtion of marks to be aw«jr4ed to l;he 
different divisions was one which was found in practice very difficult to carry 
our, even ai^proximately* 
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that should receive a fair amount of general support Even 
when the subjects were restricted, as they had been in the 1 
twenty*five years from 1848-72, it was sufficiently difficult 
to include in one list all the various classes of candi- . 
dates — ^those who may be described as professed mathe- j 
maticians, who intended to devote themselves to mathe> 
matics after their degree as investigators or teachers ; 
those who adcmted mathematics as their subject of study 
on account of its unrivalled mental training, and sub- 
ordinated their whole reading to the single object of 
obtaining the highest place their abilities would enable 
them to reach ; and those who, without any hope of ob- 
taining a good place in the list, desired, nevertheless, to 
graduate in the Tripos, on account of the high position 
held by mathematics among the branches of a liberal 
education. But, when the range of subjects was extended, 
there was the further dilemma : if there was to be a single 
order of merit, all the questions must be submitted to all 
the candidates ; but, if a candidate was to be at liberty 
to attempt aU the questions, it appeared that, under any 
scheme that could be devised, the best candidates would 
find it more to their advantage to read the elementary 
portions of all the higher subjects than the higher portions 
of a few. If the questions were to be alternative, how 
could the order of merit be retained ? How was it pos- 
sible to compare one student’s elliptic functions with 
another’s elastic solids ? was a question often asked. 

It was keenly felt in the University that subjects like 
heat, electricity, and magnetism could not with propriety 
be omitted from the course systematically studied by can- 
didates for mathematical honours. On the other hand, 
it was universally admitted that, by the extension of the 
range of subjects, the severe strain of the competition 
had ^en intensified to an injurious extent ; and not only 
had the addition of the new subjects aggravated the evils 
arising from excessive competition, but they had even 
caused a deterioration in the quality of the work of many 
of the students, who were led, in the hope of gaining 
higher places, to attempt matter really beyond their grasp. 
TTic opinion was expressed on the syndicate that the 
only escape from the dilemma was by abandoning the 
order of merit. The majority, however, preferred to 
attempt some other remedy without interfering with the 
final form of the Tripos list, which had been of such im- 
mense service to the University in the past, and was 
connected with so many valued associations. They 
therefore proposed, as the only method by which the 
pressure on the mathematical candidates could be re- 
lieved, to omit a varying portion of the higher subjects of 
examination in each year. 

The Report of the syndicate was presented to the 
Senate on March 29, 1878. They recommended that the 
nine days of the examinations should be divided into 
Ihree groups of three days each, called Parts I., II., and 
III. Part I. was to be the same as the first three days in the 
schemes that came into operation in 1 848 and 1 87 3. Part 1 1 . 
was to be conducted according to a schedule of subjects 
considerably more restricted than the unwritten schedule 
that ruled the five days from 1848 to 1872. It included 
the more elementary portions of most of the ordinary 
subjects, such as differential equations, hydrostatics, rigid 
dynamics, optics, spherical astronomy, &c, but excluded 
calculus of variations, thermodynamics, physical optics, 
It was proposed to move forward the time of exam- 
ination in tnese first two parts, from January to the 
previous June, two years and nine months from the 
time of coming into residence of the students. After the 
examination in Parts I, and II. a list of the candidates 
was to be published, arranged in three classes as before, 
the senior and junior optimes being placed in order of 
merit, and the wranglers in alphabetical order. Only the 
wranglers were to be admitted to Part III., which was to 
take place at the old time in the following January. A 
finad list was then to be issued in which the wranglers 


were to be placed in order of merit, the matics obtamed 
by them in all three parts being added together. The 
most important part of the scheme was the schedule of 
subjects for Part III. It contained all the siibjccts which 
were included in the schedule of the five days of then 
existing examination (for the syndicate had decided that 
they would neither propo'se the addition of any new sub- 
jects nor the omission of any that had been already 
included), divided into three groups, A, B, C. It was re- 
commended that questions from the subjects in group A 
should be set every year, and that questions from groups 
B and C should be set in alternate years. It was thus 
proposed to establish, as it were, a rotation of subjects.” 
This scheme was voted upon by the Senate on May 13, 
1878, when all its essential features were rejected. The 
division of the examination into three parts, of which the 
first two should take place in June and the third in the 
following January, was agreed to, as also was the limita- 
tion of Part III. to wranglers ; but the carrying over the 
marks of the wranglers from June to January and the 
proposed rotation of subjects were rejected. 

It is evident that the acceptance of the scheme, even 
by those who assented to its principle, depended largely 
upon the manner in which the subjects were divided into 
the three groups A, B, C. Whether a satisfactory division 
of the subjects was possible is very doubtful ; but it is 
certain that the grouping of the subjects proposed by the 
syndicate was extremely unsatisfactory. 

This scheme, though it never came into operation, will 
be memorable in the history of the Tripos as the final 
attempt made to retain the order of merit in its old form. 
With its rejection there passed away all hope of express- 
ing the results of the whole examination by means of a 
single order of merit. The scheme also deserves notice for 
its own sake, if only on account of the influential mathe- 
maticians who supported it. 

The syndicate then proceeded to build a new scheme 
upon the ruins of the old. They considered that the 
result of the voting on the nineteen graces in which the 
previous scheme had been submitted ^ to the Senate 
showed that it was the opinion of the University that the 
examination in Part III. should be independent of the; 
preceding parts, and that no scheme would be acceptably 
in which it was not provided that all the subjects should! 
be included in the examinations of each year. They accord- 
ingly presented a Report to the Senate in October 1878, i« 
which they proposed that in June, immediately after thd 
examination in Parts I. and 11., the complete list o| 
wranglers, senior optimes, and junior optimes should bq 
issued arranged in order of merit, that Part III. should bO 
a separate examination, to which wranglers only should be 
admissible, and that after the examination in Part III. a| 
list should be issued in which the candidates were* 
arranged in three classes, the names in each class being 
arranged in alphabetical order. .rut. I 

The schedule of subjects consisted of all the ex| 
isting subjects divided into four groups, A, B. C, 
Group A contained the pure mathematics ; (froup Bjj 
the astronomical subjects ; Group C, hydrodynamic^ 
sound, physical optics, elastic solids, &c. ; and Group ^ 
heat, electricity, and magnetism. In order to cncouragi 
the candidates to specialise their reading, one of tni 
regulations authorised the Moderators and Examiners to 
place in the first division a candidate who »how^ 
eminent proficiency in any one group ; so that it 
not absolutely essential for a student, m order to m 
placed in the first division, to extend his reading oeycm| 

Khemc was"approve^ by the Senate ® 

21, 1878, and it came into operation m 1802. >»■ 

examination in Part JII. taking place m J8»^ | 

Parts 1 . and n. taken together di^d in no 
respects from the Tripos as it had 
The five days of the scheme of 184^ were red ed ^ 
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thrae, imd the range of «ibjecte was more limited ; othe'" 
wise the eacatnination was exactly the same as in tb^ 
period 1848*72, But Part III. was a complete novelty* 
and a great deal of curiosity was felt as to how the first 
ModeaSitors and Examiners would interpret the regula- 
tions. Would the new examination resemble, as regards 
the character of the questions set, the last three days of 
the old five days, or was the examination to be one of a 
distinctly higher order ? The result showed that the 
latter anticipation was the correct one. No longer 
hampered by the order of merit, the examiners felt them- 
selves free to set difficult and elaborate questions, such 
as were only appropriate to specialists in the particular 
subjects ; and a new departure was made. 

As soon as the new system came into full operation, it was 
found that it needed amendment in various respects ; and 
this is not to be wondered at, considering that it had been 
constructed in order to fit in with the few regulations 
that had escaped the general massacre of May 1878, and 
that almost every part of it was the result of a compromise. 

It was found that the interval between June and January 
— less than seven months, and including a long vacation 
in which very few lectures were given — was too short for 
an adequate preparation for Part III. It is true that 
most of the work for Part III. could be done — and indeed 
was done — before the examination in Parts I. and II. ; 
but the competition in these two parts remained as keen 
as ever, and, as the examination became imminent, the 
candidates were tempted to neglect the higher work, and 
give their whole attention to the more elementary 
subjects, upon which the list in order of merit depended. 
As a consequence there was a diminution in the numbers 
of students attending the higher mathematical lectures in 
the University. With respect to the actual conduct of 
the examination, it was found that the strain upon the 
Moderators and Examiners was very serious, and general 
regret was expressed that under the new scheme no pro- 
vision had been made for the annual appointment of an 
Additional Examiner, as in the previous scheme which 
had been in operation from 1873 1882, Under 

the new system the candidates devoted themselves to 
special branches of the higher mathematics, and there 
was even greater difficulty in adequately representing 
all the subjects of examination. Accordingly, on I 
June 12, 1884, the Senate confirmed a Report of the 1 
Mathematical Board recommending that the examina- | 
tion in Part III. should take place in June, exactly j 
a year after that in Parts I. and II., and that the Mode- j 
rators and Examiners, with the Chairman of the Mathe- ! 
matical Board, should nominate an Additional Examiner, 
the first nomination being made in the Easter tenn, 1885, 
and having reference to the examination in January 1886. 
It was considered that the Moderators and Examiners 
were themselves the best judges of the branches of 
mathematics in which they most desired assistance, and 
were therefore the most suitable body to nominate the 
Additional Examiner. 

The last time that the whole examination took place in 
January was in 1882. This year (1886) the examination 
in Part III. has taken place in January for the last time, 
so that the historic connection between the Tripos and 
the month of January has now finaJly ended. Henceforth 
the examination in all three parts will take place in the 
middle of the year. 

{To be continued,) 

EARTHQUAKE AT SEA 
VJ^ E have received the following communication from 
Mr. R. H, Scott, F.R.S., Secretary, Meteorological 

Office 

British Consulate^ St, JohfiSy Porto Rico^ 
November 

.. Sm,-— I have the honour to inform you that Mr. J. 1 
Sinmons, master of the British brigantine Wilhelmina^ I 


of Lunenburg, now loading in this port, has reported to 
me that, on October 20 last, at 4.30 p.m., while in latitude 
19® 21' N., and longitude 64® 22' W., he felt a shock of 
earthquake which caused the ship to tremble. The shock 
lasted one minute, and was accompanied by a loud 
rumbling noise like distant thunder. Capt, Simmons 
states further that, were it not that he believed the depth 
of water at the spot to be no less than two thousand 
fathoms, he could have imagined that his vessel was 
running upon the rocks, so great was the vibration and 
so loud the noise. I have thought it my duty to report 
this occurrence officially, as it seems not improbable that 
some volcanic disturbance is in operation in the locality 
herein referred to. 

I have the honour to be, Sir, your most obedient 
humble servant, 

Reginald H. Hertslet, 
H.M, Consul 

The Assistant Secretary, Marine Department, 

Board of Trade 


NOTES 

We regret to hear of the death at Calcutta of Father Scorte- 
chini from dysentery. He has succumbed to his extraordinary 
exertions in the botanical exploration of Perak, where he had 
made very large and valuable collections. These he intended to 
make the basis of a flora of this native State in collaboration 
with Dr. King, the Superintendent of the Royal Botanic Garden, 
Calcutta. His collections will, as far as possible, be made use 
of by Sir Joseph Hooker in the portions of the flora of British 
India now in progress at Kew. 

One of the severest storms of recent years swept over the 
country in the middle of last week, being indeed a storm seldom 
paralleled for its wide-spread destructiveness. The damage to 
property and the loss of life have been exceptionally great, and 
each morning newspaper has been adding to the long tale of 
losses and disasters. Another peculi.arity of the storm is that it 
was heralded with only the slightest premonitions of its approach. 
It was at Valencia only that the observations of the previous 
evening indicated a storm, and these even seemed to foreshadow on 
more than a subsidiary cyclone. But on Wednesday morning last 
week the centre of the storm had already advanced on the north- 
west of Ireland, where at BelmuUet, at 8 a.m. , the barometer had 
fallen, at 32® and sea- level, to 27*580 inches. In the course of 
the day the cyclone moved eastward at the rather slow rate of 
1 20 miles an hour, and by 6 p.m. its centre was near Barrow-in- 
i Furness, where the barometer is stated to have fallen to 
27*410 inches. The centre passed somewhat to the south 
of Edinburgh, about half-past seven, pressure being then 
27*650 inches, and the wind easterly. The greatest interest 
is attached to the observations that may have been made 
in the north of England and the south of Scotland during the 
evening of Wednesday week, from which the path of the cyclone 
may be traced ; and particularly, if the low reading at Barrow- 
in-Fumess be confirmed, what lower readings of the barometer 
were made to the eastward. But in any case it is plain that in 
this part of Great Britain, on the evening of Wednesday week, 
pressure fell nearly as low as it did on January 26, 1884, at Och- 
tertyre, Perthshire, where it fell to 27*333 inches ; and it is re- 
markable that these two low barometers, hitherto the lowest 
observed by man anywhere on the land surfaces of the globe 
after being reduced to sea-level, have occurred in the British 
Islands, and within three years of each other. It is noteworthy 
that the lowest pressure on Ben Nevis was 23*451 inches at 
2h. 31m. p.m., and that at the height of the storm* at 6 p«in«» 
the wind was south-east, and blowing at the tate of fully 120 
miles an hour^thus indicating that the storm was not only 
wide-spread, but that it also, as regards direction and force 
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of wind, extended to a greater altitude than the Ben NevU 
Observatory. 

Mit* T, H. Cox, of the fiitn of Cox Brothers, manufacturers, 
Cauaperdown Lincnworks, Lochee, has given a donation of 
for the endowment and equipment of a Chair of 
Anatomy in connection with the Medical School it is proposed 
to establish in Unh’ersity College, Dundee. 

We are glad to notice that in the new French Ministry M. 
Berthelot, the eniinent chemist, takes the portfolio of Education. 

An electrical metronome has been established at the Paris 
Opera House, which enables the chef iVorchc An to conduct 
choruses at any distance from his chair. The working is very 
i>atisfactory, and the effect really admirable. 

The late Prof. Morris at the time of his death had made con- 
siderable progress wdth a third edition of his “ Catalogue of 
British Fossils.” Some of his friends, reluctant that so valuable 
a work should be lost to science, have arranged to revise and 
complete the manuscript, and the necessary expenses of pre- 
paring it for the press have been guaranteed bv bis nearest 
sur\'iving relative, who rightly holds that this will be the l>est 
monument to his memory. The editor 'm chief is Dr. H. 
Woodward, of the British Museum, and he is assi-.ted by a 
iiam)>cr of eminent specialists, among whom are Drs. Ilinde and 
Traquair, Profs. Duncan, Rupert Jones, Dapworth, Nicholson, 
and H. G. Seeley, Messrs. Carrulhers, El]\eridge, lludleston, 
and Lydekker. The Syndics of the Cambridge University Press 
have now undertaken the publication of the work, w'hich it is 
hoped may appear in the course of the coming year. 

The annual distribution of prizes and certificates to the suc- 
cessful .students at the City and Guilds of London Institute was 
held on Monday night, when the Lord Chancellor gave an 
address in which he contrasted the restrictions which hampered 
indiustrial progress in the past with the complete freedom and 
publicity of the present day. 

A \^OLENT shock of earthquake occurred at Smyrna and also 
at Chios on the morning of I>eccml>er ii. Frequent oscillations 
have been felt at Smyrna during the past fortnight, cau ing 
ff£»ures in the walls and fronts of many ho’ises in the town. 1 
A shock was felt on the Sth in Missouri City and in Missouri 
State, and a shock is also reported from Cohtmbia, South 
Carolina. On the night of November i, at 12.15 a sharp 
shock was felt at Nordheinsund, on the west coast of Nor- 
way. Houses and windows shook, whilst a man walking in the 
road felt the earth .slowly rock under him. The shock, which 
was accompanied by a heavy rumbling noise, wa-s from north- 
west to south-east. 

A COERESPOM^ENT in South Africa writes : — ^'JRogeria langl- 
fhra^ the Martymia-Iike plant, has capsules which pierce the lips 
of the gnu or * wildebeest/ and are lubbed to pieces in their 
efforts to get rid of them. Truly, what with Uficaria, costing 
the life of a springl>ok for every capsule trodden out, and Rogeria 
festering in the poor * wildebeest’s ' mouth, the beneficent 
'Nature* of the telcologist i.s in Africa a remarkably cruel 
divinity/’ 

In on interesting recent paper on Siberia iw a colony, Prof. 
Petrie points out that there are two classes of colonists there — 
those attracted by the immense wealth of the country in furred 
animals and minerals, and an industrious people from the 
Russian peasant class engaged in agriculture. The number of 
wild animals taken in the boundless forests of Siberia shows a 
great reduction from year to year. The fisheries are capable of 
great development, and multitudes of fish are thrown away 
because the an of salting and preserving is not understood. In 
Ural, the southern steppes, Altai, and other placet, there is 


immense mineral wealth in silver, gold, iron, lead, copper, 
anthracite, graphite, &c. The steppes (quite different from the 
Central Asiatic and Kirghisian) are well suited for cattle-breed- 
ing ; they have excellent grass and numerous birch woods, and 
also many lakes, large and small. In Western Siberia, about 
32 per cent, of the whole land is arable. With her four rivers 
of the first rank, three of them flowing north and the other east, 
Siberia is well off for intercommunication by water and for 
transport of commerce to neigh Imuring countries. Notwith- 
standing three hundred years of occupation, the Russians in 
Siberia only amount to 4,800,000, and there are nearly as many 
natives. The Russian colonist in Siberia diverges from the 
Sclav type, as the Yankee does from the Englishman. At 
present, farming and cattle-breeding in Siberia are carried on in 
an irrational way, commerce is in absolute dependence on 
European Russia, and the road^ are dreadfully bad, so that, 
people commonly make circuits rather than use the post route 
from Tomsk to Irkutsk. There is, however, a parly of intelli- 
gent Siberians bent on gaining the liberties and advantages of 
the mother Country, stopping the deportation of criminals, and 
promoting education, &c. Many thousand roubles have been 
contributed by Siberian merchants to found the Tomsk Uni- 
versity and Ollier institutions. 

Mr. J. B. Medland, of 12, Borough, has sent us a si^cimen 
of his new portable cabinet for microscope-slides. The cabinet 
has sixteen trays to hold nine objects each, contained in a well- 
made polished pine ca-e. When closed, it is the same height 
and width, and only two indies and a half longer than the 
ordinaiy case holding only half the number. Each glass slip is 
I held at its ends by tlie projecting side flaj) of the tray, which is 
I held down liy the succeeding tray, and so on, the lid holding the 
whole firmly down. When o]icn, tlie lid and front fall back, 
forming a stand or table to place the trays upon, keeping them 
together and Ies.'> liable to gel displaced or up et, as when placed 
among other apparatus or upon the desk or work-table. The 
advantages of the cabinet will l^e obvious to microscopisls. 

A WORK by Mr. J. Allen Brown will appear early in January, 
published by Me ssrs. Macmillan and Co., entitled “ Palieolithic 
Man in North-West Middlesex ; the Evidence of bis Existence, 
and the Physical Conditions under which he lived in Ealing and 
its Ncigbliourhood, illustrated by the Condition and Culture 
presented by certain existing Savage Races.” 

The Council of the Essex Field Club has determined in future 
to issue the J'ramactions and Proceedings of the Club combined 
in the form of a monthly periodical, entitled The Essex 
Naturalist : being the yournal of the Essex Ete/d Club. The 
journal will contain papers read before the Club, reports of past 
and announcements of future meetings, and, as space allows, 
notes and communications upon any matters of interest connected 
with the natural history, botany, geology, and prehistoric archeo- 
logy of ILssex. W'e believe that this is a new departure in the 
policy of local societies, at least in the south of England, but 
the plan has l>ecn adopted by the Essex Club from a rapidly 
growing conviction that, if local societies are to flourish and do 
useful work, it is necessary to devise some means of ** keeping 
touch ” with their members, and encouraging inlercommunica- 
tion among them. The first number of the Essex Naturalist 
will appear in January next, and will be conducted by Mr. W. 
Cole, who has edited the publications of the Club since its 
establishment seven yean ago. 

The Japanese Government has despatched an official of ^e 
Ministry of Commerce to Norway, in order to study the cod- 
fisheries, the preparation of oil, &c., in that country, the object 
being to develop these Industries in Northern Japan, where targe 
numbers of cod appear at certain seasons* 
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Some important geological work has just been carried out | 
i Landsort, near Stockholm. Close to the coast, pipes have 
een driven through the rock to the sea, by which sea-water will 
e carried up into a specially constructed kiosk for examination 
ad registration, the object being to measure the elevation of 
ic shore in course of time. It is intended to establish similar 
Nations at various places on the coast. 

Between 8 and 9 o'clock on Novcml)er 3 a remarkable pheno- 
lenon was observed at Ilamar, in Norway. At the time there 
as perfect darkness, when, suddenly, a bright white cloud 
ppeared in the sky, drifting in a north-easterly direction, and 
om time to time emitting brilliant rays of light in various 
Irections. The cloud retained throughout its original form, and 
Isappeared at last in the darkness. 

Fish-hatching ojjerations have now commenced at the 
^tablishment of the National Kish Culture Association. The 
ew hatchery that has lately l>een constructed is completed, 
ttd a batch of ova has already been laid down for incubation, 
‘hese were taken from Salmo fantinalis located in the ponds 
f the establishment. A large number of rainbow trout (A. 
idens)y of Cniifornia, hatched out two years ago by the 
i^ssociation, from ova sent by the American Government, will 
e ready to spawn at the en<l of the year, which is six weeks 
irlicr than in their native waters. This shows to what citent 
sh alter their natures and habits according to the climatic and 
ther conditions of their locations. The .V. iridens is a late 
pawner in its native rountry, which is accounte<l for by the 
ardness of the water and the low temperature that pi cvails. It is 
oped to secure a large quantity of ova from the‘'e fish. The 
i.mcrican Government have announced their intention of for- 
warding consignments of ova from Transatlantic SaluKjnidse. 
k feature is to be made this year of hatching ova for P'ishery 
loards and other public bodies, who will collect ova from their 
sspective waters and forward them to the Association for 
icubation. When hatched, the fry will be turned into the 
arts from whence they came. 

According to the Colonies and ftidia^ a discovery of much 
eological intere t has just been made at Cockatoo Island, 
ydney. A large fossil shell of the genus Planorbis was found 
i the excavation for anew Government dock at Cockatoo Island, 
nd was forwarded to Mr. Wilkinson, the Government Geologist 
f New Jk>uth Wales. This being the first fossil shell found in 
It Hawkesbury formation, he took the opportunity of examin- 
ig the rocks, but only obtained some fossil plants. As, how- 
ver, the rocks lo >ked promising for fossil remains, he sent the 
Dllector, Mr. Cullen, to make a further search, which was 
swarded by the discovery of a most interesting fossil, which 
rof. W, J. Stephen has identified as Mastodon aurus^ of which 
similar fossil sjjccimen from Stuttgart is in the collection of the 
jrdney University. This being the first discovery in Australia 
f Labyrintliodon, is of much scientific importance, as proving 
le Triassic age of the Hawkesbury sandstone formation. 

The first number is to hand of the Proceedings of the Camera 
:iub, the President of which is Capt. Abney. It is nicely 
rinted, and will no doubt prove useful to mcml>ers and to 
hotographers generally. 

The additions to the Zoological Society's Gardens during the 
ast week include a Sclater’s Curassow {Crax sclateri 9 ) from 
outh America, a Razor-billed Curassow {Miitta tuderosa), a 
.esser Razor-billed Curassow {Mitua tomentosa) from Guiana, 
resented by Rear-Admiral Fairfax, R.N., F.Z.S. ; a Spanish 
'errapin {CUntmys Uprosd) from Spain, presented by Miss 
►den i eighteen Brown Newts (Spderpes fuscui)^ South Euro- 
pe presented by Profi H. H. Giglioli, C. M.Z. S. ; two European 
ppBodactyles tufo/neus) from Cannes, presented 

^ Mr. J. C. Warburg ; two Peruvian Thicknees {(Edicnemus 


superciliaris) from Peru, an Allied Saltator [Saliator assimilis) 
from Brazil, an Australian Sheldrake (Tadortta tadornoides) from 
Australia, received in exchange; a Common Zebra {Equus 
zebra d ) from South Africa, two Shore Larks {Oct’^corys 
alpestris)^ British, purchased. 

OUR ASTRONOMICAL COLUMN 

PUBIJCATIONS OF THE WaSHBURN OBSERVATORY, VOL. IV. 
— In the month of March 1884, Prof. Holden offered to Prof. 
Auwers to undertake the observation at Madison of the 30^ 
fimdamental stars required for the southern zones of the Astrono- 
misdie Gesellschaft. In view, however, of the smallness of the 
staff of the Obseivatory, Prof. Holden would only pledge him- 
self to secure four complete observations of each star ; but, with 
his assistants, Mr. Comstock worked with so much zeal and 
energy that on his appointment to the Lick Observatory in the 
autumn of 1885, the stars from oh. to 6h. of R.A., and from 
I2h. to 24h. had all been completely observed six times, the 
number Prof. Auwers had desired, in each element. Mr. 
Updegraff and Miss Lamb, who had latterly been Prof. Holden's 
assistants, succeeded in bringing the entire work to completion 
by the close of 1885, no fewer than 6444 observations of stars, 
irrespective of observations of the nadir point, leaving been se- 
cured in the course of its carrying out. The observations were 
always kept in a forward state of retluction, and thus the present 
volume con*ains the results of the entire work. Prof. Ilolden 
was not, however, able to give the observations so full a discus- 
sion as he had intended, and as they themselves seemed lo merit 
by their accuracy. The probable error of a single R. A. of stars 
of the 303 list, observed in 1884, he found to be ± o ‘0375. for 
himselJ, dr 0*0315. for Mr. C .unstock ; and for a single declina- 
tion, for himself dt o''*4O0, for Mr. Comstock ± o"‘436. 

The results of these observations, which were made with the 
Rcpsold meridian -circle of 4*8 aperture, an instrument of essen- 
tially perfect optical and mechanical quality, naturally occupy 
the greater part of the present volume. It also contains some 
other matters of interest, amongst which may be noted a series 
of observations with wire screens before the object-glass of the 
meridian telescope, for the purpose of ascertaining the effect of 
magnitude on the recorded time of transit, and the determina- 
tion of the longitude of a station near the western boundary of 
Dakota. It has been Prof. Holden’s effort also to make the 
collection of star catalogues in the library of the Observatory as 
complete as possible, and for that purpose he has bought most 
of the principal catalogues attainable, and marked in them, so far 
as possible, all the errata which were known to him. A list of 
the sources from whence these corrections have been derived is 
here given, and will doubtless be of considerable use to other 
astronomers. 

The Second Armagh Catalogue of 3300 Stars.— Dr. 
Dreyer, on his appointment to the direction of the Armagh 
Observatory after the death of Dr. Robinson, found a ^eat 
mass of unpublished meridian observations which had been 
accumulating since 1859, the date of the publication of the first 
Armagh Catalc^ue. On the completion of that great work. 
Dr, Robinson had formed the plan of re-observing a number of 
stars occurring in Baily's Catalogue from Lalande’s “ Histoire 
Celeste,’* and the observations were commenced in 1859, but 
the work was interrupted at the end of the following year, the 
Primate, Lord John George Beresford, having generously pro- 
vided a new telescope of 7 inches aperture for the mural circle, 
instead of the old one of 3f inches aperture. The idea of Dr. 
Robinson, of converting the mural circle into a transit instru- 
ment by the addition of a second pier, was not, however, carried 
out. The observations were recommenced in April 1863, the 
Rev. W. H. Kambaut being the observer from August 1804 
July 1868, and the Rev. C. Fans from November i868 to the 
beginning of 1882. Dr. Dreyer himself observed during 1883, 
with the end of which year the observations close. Considering 
that the majority of the stars had, in the course of late years, 
been observed in the zones of the Astronomische Gesellschafre, 
and that nearly all might be expected to be included in the 
forthcoming great Paris Catalogue, Dr. Dreyer thought it im- 
portant to publish the Armagh results as speedily as possible, 
and the Government Grant Committee of the Royal Sodety 
having promised to meet the cost of publication, the present 
Catalogue was prepared. It contains the results of Uie whole 
of the meridian work carried on at the Observatory since 1^59 ; 
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containing thus, ivith the first Armagh Cataloguci a complete 
record of all the meridian work accomplished at the Observatoiy 
since 1827 ; for the results published in the Transactions of the 
Royal Dublin Society in 1872, and forming a catalogue of 1000 
stars, have been incorporated in the present work, as there were 
numerous unpublished observations of many of the stars there 
given. 

The R.A.*s of the present Catalogue depend on the standard 
stars of the Nautical Almanac ^ four or five of which were ob- 
served on each night, whilst the N.P.D.'s depend upon observa- 
tions of the nadir point, the adopted being 54® 21' 12" 70. Dr. 
Robinson*s investigation of the division-errors of the circle 
{Mem, N,A.S.j vol. ix,), and also his refraction-tables (Armagh 
Catalogue, pp. 834-35) have been used. The details of the | 
construction of the refraction-tables, which may be considered 
as identical with Bessel's, are given in the Transactions of the 
Royal Irish Academy, vol. xix. The places of the stars are 
reduced to the epoch 1875*0, with Struve's constant, but proper 
motions were never taken into account. The Catalogue, which 
is very clearly printed, and forms a very compact and neat- 
looking volume, contains for each star its numl)er in Lalande, 
its magnitude, generally from the DM., its mean K.A. and 
N. P.D. for 1875*0, together with the annual precession, the 
number of obser\'ations, the epoch and references to other 
modern star catalogues, this last column being very complete. 
The secular variation has been omitted. The introefuetton also 
contains a comparison between the present Catalogue and Prof. 
Grant's Glasgow Catalogue of 6415 stars, not only oecause it was 
de<luced from observations made nearly at the same time as the 
Armagh observations and depended in R.A. on the Nautical 
Almanac stars, but also because it had already been rigorously 
compared by Prof. Auwers with his “Fundamental Catalogue.'' 
From the comparison of 539 which the two catalogues have in 
common, it would appear that the Armagh and Glasgow Cata- 
logues, though perfectly independent of each other, are in fair 
agreement, so far as N.P.D.'s are concerned. But the R.A.'s 
^pear less satisfactoiy, as considerable discordances are evident. 
These Dr. Dreyer thinks may be readily accounted for, partly by 
the one-sided character of the instrument, partly by the conjecture 
that perhaps the azimuth found by observing the meridian mark 
may not be strictly applicable on the opposite (south) side of the 
zenith. The comparison with .4.uwer*s “Fundamental System" 
gives a similar result, the N.P.D.'s agreeing much better than j 
the R.A.'s. The probable error of a single observation found ! 
from 400 observations of 80 stars between 30® and 100® N. P. D. 
was R,A. db o*o8ls., N.P.D. d: o"*85. 

Great credit is due to Mr. Fans for his perseverance in con- 
tinuing and reducing the observation.'^ durii^ thirteen yean», and 
to the present Director for his ener,!y in completing and publish- 
ing the entire results, which will not fail to be a useful addition 
to our star catalogues. 


ASTRONOMICAL PHENOMENA FOR THE 
WEEN 1886 DECEMBER 19-25 

/pOR the reckoning of time the civil day, commencing at 
' ^ Greenwich mean midnight, counting the hours on to 24, 
if here employed.) 

At Greenwich on December 19 

Sun rises, 8h. 4m. ; souths, uh. 57m. 21*55. ; sets, I5h. 50m. ; 
decL on meridian, 23'' 26' S. : Sidereal Time at Sunset, 
aib. 43m. 

Moon (one day after Last Quarter) rises, oh. 42m. ; souths, 
6h. 52m. ; sets, i2h. 51m. ; decl. on meridian, 8' S. 


Plaaot 

Rims 

h. m. 

Souths 
h. m. 

Sets 
h. m. 

Decl. 00 mendtso 

Mercniy 

... 63.. 

10 26 

. 14 49 

... iS 54 S. 

Venus .. 

... 82s 

12 14 . 

- 16 3 

... 23 58 S. 

Mars .. 

. ... 10 0 

14 2 . 

. 18 4 

... 22 4 S. 

Jupiter., 

. ... 2 53^ .. 

■ 83. 

. 13 *3 

... 10 31 S. 

Saturn.., 

. ... 17 35^ • 

1 39 ■ 

- 9 43 

... 21 38 N. 

• 

Indicates that th« rising u that of the precoding evening. 


OeeultiHions of Stars tki Moon (visible at Greenwich) 


Dec. 

Star 

Mag. 

Disap. 

Reap. 

CcirreMoadiag 
anglesnom ver- 
tex to r^hi for 
invertsdimagt 



*.. 2l 
... 6 . 

h> m. 

h. m. 


19 * 
*9 - 

. 7 Vii^is... 

. kA*C. 4277 

.. I SO .. 
.. 2 55 - 

- B 34 
. 3 21 

... 74 170 
... xoo 148 


Dec. h. 

20 ... 15 ... Jupiter in conjunction with and 3*^ 24' south 

of the Moon. 

21 ... — ... Sun at greatest declination south; shortest 

day in northern latitudes. 

22 ... 14 ... Mercury at greatest elongation from the Sun, 

22* west. 


Star 

U Cephei ... 

Algol 

xTauri 

U Monocerotis 
W Virginis ... 
8 LibriC 

U Coronae ... 

V Ophiuchi 
R Scuti 
5 Cephei 


Variable Stars 
R.A. Decl. 


h. 

m. 

0 

# 




h. 

m. 


0 

52*2 . 

00 

Pm 

16 

N. ., 

.. Dec. 

23, 

0 

44 

m 

3 

0*8 .. 

. 40 

31 

N. .. 

♦ ft 

24. 

4 

9 

m 

3 

54*4 - 

. 12 

10 

N. .. 

tf 

20, 

6 

42 

m 







24* 

5 

35 

m 

7 

25*4 

. 9 

32 

S. .. 


22, 



M 

13 

20*2 .. 

.. 2 

47 

S. .. 


24* 

21 

30 

m 

*4 

54*9 .♦ 

. 8 

4 

S. .. 


20, 

20 

33 

m 





N. .. 


23, 

4 

24 

m 

J5 

13*6 .. 

• 32 

4 


20, 

*9 

57 

m 

t6 






24f 

6 

48 

m 

20*4 .. 

. 12 

10 

S. .. 


24» 



M 

18 

41*4 •• 

* 5 

50 

N. .. 


22. 



M 

22 

24*9 .. 

• 57 

so 

N. .. 


23. 

2 

20 

M 


M signifies maximum ; m minimum. 
Meteor-Showers 


Ursa Major supplies a couple of radiant.s at this season — one 
near i, R.A. 131% Decl. 48® N., the other near a, R.A. 157* 
Decl. 64® N. December 19 and 21 arc fireball dates. 


SANITARY PROGRESS DURING THE REIGN 
OF THE QUEENS 


TN opening the meetings of the One Hundred and Thirty-third 
Session, it appeared to me that, as we are entering upon the 
jubilee year of the Queen’s reign, it might be interesting to take 
stock, a.> it were, of the progress whiem has been made by the 
nation in some one of the branches of usefulness to which the 
proceedings of this Society have contributed ; and it occurred to 
me that the most fitting subject to select would be that of the 
prof^ress which has been made in sanitation during Her Majesty’s 


re' gn. 

The year 1838 was the first complete year of registration. 

The first report of the Registrar-General brought forward the 
sanitary condition of dififerent parts of the country, and of differ- 
ent classes of the population. Disease was as prevalent amongst 
the labouring population in rural villages as it was in the most 
crow'ded and nlthy districts in towns, and, on the motion of 
the Bishop of London, the House of Lords, in August 1839, 
presented an address to the Queen, liegging her to direct an 
inquiry into this prevalence of disease. From this |jeriod may 
l>c said to date that great social and sanitary movement which 
has tended so largely to ameliorate the moral as well as the 
physical condition of the people of this island, and which forms 
one of the most prominent features of the Queen's reign. 

The Poor-Law Commissioners were directed to report upon the 
condition of the labouring classes ; and the direct evidence of 
much preventable disease, which the records of disease and death 
furnished from all parts of the country, formed the basis on 
which the Commis.sion founded their recommendations* In 
towns, the people were crowded in courts and alleys ; they 
swarmed in cellars which were neither ventilated nor dr^ed* 
In 1837, it was calculated that one-tenth of the population of 
Manchester, and one-seventh of the population of Liveipool, 


lived in cellars. 

The dead were buried in overcrowded churche^ chapels, and 
churchyard.** in the middle of towns. The rural districts were no 


better. ^ u * 

In the towns this condition of things arose from the great 
increase of population which had been taking place for some 
years previously, coincident with the rapid expansion of our 
trade and manufactures, coupled with the a^ence of 
provisions to meet the new exigencies which had arisen, ana ww 
which the older laws, in consequence of that increase, were 
unable to cope. « , . 

But there were other active causes* For initanoe, the 
mbsioners sUtc that parochial administration 
chievousiy in degrading the habitations of the labourite clossos^ 

I * Abstract of Addrm by C$pt Dougtas Oaltooi CB., F,R.9«, at 

I tfpeaiag of the SsasSoa of UM Sodory of Arts. 
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and in checking tendencies to improvement. The depression 
of the tenement depressed the habits and condition of the 
inhabitants. 

In speaking of the insanitary condition of houses, we must not 
forget the efifect of the window tax. This tax had been estab- 
lished for 150 years. Air and sunshine arc the first requirements 
of healthy dwellings, and the window tax induced every builder 
to shut out the sun and exclude the air, so that poor men were 
unable to afford the luxury of adequate windows for their dwell - 
ing.roomsy or of any windows for their closets. Darkness and 
dirt go hand in hand, and in the class of houses above the 
cottages, darkness and want of ventilation were much fostered 
by the window tax. This tax was not abolished till 1851. 

At the commencement of the Queen’s reign, drainage over the 
I whole country was provided for by various Commissions of 
Sewers. Their duty was limited to causing “to be made, 
corrected, or repaired, amended, put down or reformed, as the 
case shall require, walls, ditches, banks, gutters, sewers, gates, 
cullises, bridges, streams, and other defences by the coasts of 
the sea and marsh ground.” 

The Highway Acts provided for road cleansing and road 
structure ; and there was a law for cleansing of ditches, which 
forbade throwing offal and foul refuse into the ditches which 
might lead to the pollution of streams. 

The most important, perhaps, because the most cheap and 
accessible, authority for enforcing the execution of the law for 
the protection of the subject against nuisances, and for punish- 
ing particular violations of it, was vested in the Courts Leet. 
The juries, commonly called “annoyance juries,” impanelled to 
serve on courts leet in towns, perambulated their districts to 
judge of nuisances upon the view ; but the Commissioners 
reported that, with all this legal strength, there was scarcely one 
town in England found in a low sanitary condition, or scarcely 
one village marked as the abode of fever, that did not present 
an example of standing violations of the law, and of the inflic- 
tion of public and common as well as of private injuries, the 
tenements over-crowded, streets replete with injurious nuisances, 
the air rendered noisome by these and by the smoke from factory 
chimneys, and the streams of pure water polluted. 

As regards smoke, most of the then modern private Acts 
contained ()enalties on gas companies, prohibiting their w'ashings 
to contaminate streams, or using for steam-engines furnaces 
which did not consume their own smoke. The general statute, 
1 and 2 Geo. IV., c. 41, empowered the Court to award costs 
to the prosecutor of those who used such furnaces ; but the duly 
of informing was not placed on public officers, and private 
individuals were unwilling to become informers. 

The provision of pure water, and the disposal of the water 
after it had been fouled, had scarcely been thought about. No 
doubt, in London, and in some large towns, water was provided 
by public companies or by the corporation ; but in almost every 
country town the water supply was defective. 

The report on the sanitary condition of the labouring classes 
states that it was difficult to conceive the great extent to w^hich 
the labouring classes are subjected to privations, not only of 
water for the purpose of ablution, hou>e-cleansing, and sewerage, 
but of wholesome water for drinking and culinary purposes. 
Whilst, however, the water supply was insufficient even in 
London, on the other hand the necessity for providing means 
for getting rid of the fouled water was generally ignored. 

It is stated, in the report of 1842, that the courts inhabited by 
the I^rer classes in towns are generally not flagged ; they are 
^ved with a sort of pebbles ; they are always wet and dirty. 
The people, having no convenience in their houses for getting 
nd of waste water, throw it down at the doors \ that scarcely 
one house for the working classes will be found in vrhich there is 
such a thing as a sink for getting rid of the water. It mentions, 
in a typical case, that, where in one locality a large sewer had 
recently been made, the landlords are not compelled, and do 
not go to the expense of making any communication from the 
courts to the sewer ; the courts are as wet and dirty, and in as 
bad a condition as they were before the sewer was constructed ; 
and it is added that this miserable accommodation in the wretched 
courts pays a better percentage than any other description of 
prooerty ; it pays as much as 20 per cent, in many instances. 

; With regard to feecal matter, the general practice had been 

each house to have its cesspit, which was emptied at intervals 
meo ; but in the poor districts the soil was allowed by 
accumulate for years to avoid the expense of 
Witbia the preceding twenty years water-closets had 


been introduced into the better class of houses. The refuse from 
these was generally allowed to flow into the cesspits ; but, to 
avoid the expense of frequent emptying, an overflow was made, 
where practicable, into sewers or adjacent ditches ; in other 
cases the refuse was turned directly into the sewers, and created 
a dangerous deposit. 

The danger had begun to be noticed long before ; for in 1834 
one medical witne.ss stated to a Committee of the House of 
Commons that of all cases of severe typhus that he had seen, 
eight-tenths were either in houses of which the drains from the 
sewers were untrapped, or which, being trapped, were situated 
opposite gully holes ; and the report of the Poor-Law Commis- 
sioners remarks that this recent mode of cleansing adopted in 
wealthy and newly-built districts by the use of water-closets, 
which discharge all refuse at once from the house through the 
drain into the sewers, whilst it saves delay, prevents accumula- 
tion, and also saves the expense of hand labour ; yet has the 
objection that if much extended it may pollute the water of the 
river into which the sewers are discharged. They, however, 
recommend that this danger should be incurred, as a lesser evil 
than the retention of the refuse in houses ; adding that — 

“ It is possible to remove the refuse in such a mode as to 
avoid the pollution of the river, and at the same time avoid the 
culpable waste of this most important manure.” 

The conditions under which the drains had been constructed 
were entirely different from those which became necessary with 
the increase of population. The sewers had been constructed 
for land drainage, and only with reference to the wants of the 
immediate locality, so as just to drain it to the nearest outlet, 
without any reference to any general plan of sewerage. The 
sewers were generally flat at the bottom, of stone or brick ; the 
joints were not specially water-tight, so that much “of the liquid 
passed into the surrounding soil, and the floor of the i^ewers was 
covered with deposit, which had to be removed at much expense 
by hand, and in many cases the size and form of the sewers were 
.adapted to enable the workmen to enter for cleansing purposes. 
When new lines of houses were built, new sewers were required 
for which outlets into the old sewers did not afford sufficient fall, 
and they then became choked with deposit. The cleansing of 
streets was not performed with uniformity or rapidity ; and the 
condition of many of the bcack streets and courts was deplorable. 
They were not properly paved, and had no conveniences. 

The Poor-Law Commissioners recommended, in the report 
already mentioned, that the expensive and slow process of the 
removal of the surface refuse of the streets by cartage might be 
dispensed with, and the whole at once carried away by the 
mode which is proved, in the case of the refuse of houses, to be 
the most rapid, cheap, and convenient, namely, by sweepii^ it 
at once into the sewers, and discharging it by water. This 
recommendation was largely adopted. 

In order to convey some idea to your minds of the difficulties 
which would necessarily be caused by turning the street sweep- 
ings, which consisted largely of mud from macadamised roads 
directly into the sewers, 1 may mention that at the present time 
in London every effort is made to stop the road material from 
passing into the sewers by sweeping tne streets, and by placing 
calchpits at the gullies and cleansing them frequently, and that 
in the metropolis the quantity of dirt from roads and gullies, 
and of deposits from sewers, removed annually, amounts to 
nearly 1,000,000 tons, and the annual quantity in those days 
cannot have fallen far short of 350,000 tons. The combined 
effect of turning the street sweepings and the water-closet refuse 
into sewers, with uneven falls and flat bottoms, naturally added 
to the tleposit, and intensified the evils in such a manner as 
finally to force on improvements in the construction of the 
sewers. * 

The difficulties as to drainage and the removal of refuse were 
principally entailed by the absence of any legal machinery to 
enable the inhabitants of a locality to combine for sanitary 
purposes, and to share the expenditure necessary for imprt>ve- 
ments. 

Another important insanitary condition was caused by the 
fact that the vagrant population of the kingdom resorted to 
common lodging-houses, which were under no sort of supervision, 
and which were foci for the propagation of epidemic disease, ai 
well as of moral depravity. 

The general conclusions at which the Poor-Law Commisstoner! 
arrived in their report on the condition of the working 
were that disease originating in, or propagated by means of 
decomposing refuse and other filth, and damp, close, and over 
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crowded dwelling!?, prevailed generally among the working 
classes in all parts of the kingdom ; and that whilst these diseases 
could be abated by improved sanitary conditions, they were not 
removed by high wages and abundant food if sanitary conditions 
were absent. They also pointed out that owing to the defective 
water-jRoppIy cleanly habits were impossible. 

In illustnition of the loss caused to the nation by these pre- 
ventable diseases, they mentioned that out of 43,000 widows and 
112,000 destitute orphans relieved from the poor-rate^, the 
greater number had lost their husbands or fathers from prevent- 
able diseases ; and that the youthful population of either sex 
brought up in crowded, unwholesome dwellings, anrl under thi 
adverse circumstances described, W’ere deficient in physical 
strength and moral conduct, and grew up improvident, reckless, 
and intemperate, caring for nothing Init srnsual gratification. 
They pointed out that the exi enses of local public works were 
unequally and unfairly assessed, oppressively and uneconomically 
collected by separate collection^, and wastefully exj^ended by 
unskilled and irresponsible officer^, and th.at the existing law for 
the protection of the public health, and the constitutional 
machinery for its execution, such as the Courts Leet, have fallen 
into desuetude. 

The Commission then w'ent on to state the conditions required 
for improving the sanitary condition of the labouring classes. 

This report was thus one of the early fruits of the system of 
vital statistics w'hich commenced at the accession of the Queen, 
under the able siq>ervUionof our late eminent member, Dr. Farr. 
The report itself was drawn up by another eminent member of 
this Society, Mr. Edwin Chadwick, C-B. It is a remarkable 
tribute to the foresight of Mr. Chadwick that, during the last 
half-century, almost all the sanitary principles lai<l d<*\vn in the 
report have been recognise<l by the I egtslatvue as necessary to 
the welfare of the community, and have become matters of 
ordinary practice. The conclusions of the Poor-Taw Commis- 
sioners, and the general interest awakened in the subject, led to 
various sanitary investigations, both by Royal Commissions and 
Committees of the Houses of Parliament. 

When the Registration .Act came into operation, an epidemic 
of smaill'pox was advancing over this iskand. It attaine<l its 
maximum in the spring of 183S, and destroyed 30,819 persons. 
Dr, Farr mentions that vaccination protected a part of the popu- 
lation, but that there is re.ason to believe that inoculation led to 
the extension of the epidemic by diflusing the infection artificially. 
In 1840 and 1841, the first Vaccination .Acts w'cre passeil. These 
prohibited inoculation, and empov ered the Guardians to provide 
means for vaccination, and to charge the exj^ensc on the rates ; 
and enacted that vaccination was not to be considered I parochial 
relief, thus recognising the fact that the community shuukl bear 
the cost of measures t^hich are found necessary to secure the 
public health. It was not, however, till 1853 that vaccination 
was made compulsory. 

The reports of the various Commissions and Committees of 
Parliament which inquired into the condition of the people 
showed the great importance of cleanliness of person and cloth- 
ing to health, and the difficulties which the f>oor suffered in 
respect of it ; anil in 1844, private associations, not only in 
London, but in Manchester, Liverpool, and other large towns, 
were formed to encourage cleanliness amongst the working 
classes by establishing public baths and wash-houses, and lend- 
ing out pails, brushes, and whitewash to the poor to cleanse 
their dwellings ; and in 1846, the Bishop of London brought in 
a general Act emt>owcring local authontics to establish fuiblic 
baths and wash-houses, the expense of which was to be defrayed 
out of the rates. 

As regards general sanitary legislation, it is prrjbabJe that the 
recommendations in the Poor-Law C mmissioners’ report and in 
the reports of these several Royal Commissions and Committees 
of the Houses of Parliament, would have remained long in 
al^ance had it not happened that the nation was threatened 
with an epidemic of cholera. 

In 1832-33, the cholera had visited our shores and snatched 
16,437 victims. It again appeared in Ix>ndan on Septem- 
ber 22,1848, and in Edinburgh in the beginning of Octobw, 
1848, $0 long as the insanSary conditions remain, epidemics 

Invariably haunt the same localities, and the first appearance of 
the cholera in Bermond.sey in 1S48 was close to the same dllch 
in which the earliest fatal cases occurred in 1832. The first case 
of cholera that occurred in the town of Leith took place in the 
same house anrl within a few feet of the very spot from whence 
the previous epidemic of 1832 commenced Us course. On its 


reappearance in 1848 in the town of PoUockshaws, it snatchud 
its first victim from the same room and the very bed in which it 
broke out in 1832. It did not, however, attain its full intensity 
until 1849, and it ceased on December 22, 1849. Its pro- 
gress fully corroborated the report of the Poor-Law Commi^ 
Stoners. It attacked those towns and houses which offered to it 
the best mrlucemenis to visit them, in their filth, decaying refuse, 
crowded and dirty population, bad water, damp polluted sub- 
til, or any other of those conditions which lead to bad health 
in a population, and which, when cholera is absent, afford an 
evidence of their existence by the prevalence of scarlet fever, 
small-pox, typhoid and other fevers, measles, whooping-cough, 
&c. The total number of victims was 53,293. 

The near approach of the cholera led Parliament, in 1848, to 
the conclusion that — 

** Further and more effectual provision ought to be made for 
improving the sanitary condition of towns and populous places 
in England and Wales, and it is expedient that the supply of 
water to such towns and places, and the sewerage, drain^e, 
cleansing, and paving thereof, should, as far as practicable, be 
placed under one and the same local management and control, 
subject to general supervision.^’ 

An Act was passed creating a General Board of Health. The 
main feature of this Act was, that when the Registrar* General’s 
returns showed thit the number of deaths on an average of the 
preceding seven years exceeded 23 per 1000, the General Board 
of Health were empowered to send an inspector to make a public 
inquiry a-, to the sewerage, drainage, water supply, burial* grounds, 
numlrer and sanitary con«lition of inhabitants, and local Sanitary 
Acts in force ; also as to natural drainage aretis, the existing 
local boundaries, and whether others might be advantageously 
adopted. 'Phe General Board were empowered to issue pro- 
visional orders, creating a system of b^/^*** hy 

means of Local Boards of Health, consisting partly of municipal 
auihoritie-) and partly of elected inend>ers. Ihtse Local Boards 
were empowered to appoint necessary officers, including medical 
officers of health, '>urveyors, and inspecUns of nuisances. The 
public sewers were vc-ted in the Local Board, and they were to 
maintain, cleanse, and regulate the use of sewers. All houses 
rebuilt were reciuire<l to be provided with drains approved by the 
surveyor ; anti, before any new house was commenced, the levels of 
the cellars or lowest floors, and the position and character of the 
drains or cesspools, were to be approved by the surveyor. The 
occupation of cellars as dwellings was prohibited. Water-closets, 
or privies, and asli-pits were to be provided to all houses and 
workshops, d'he Local Bo.ar<l was also reijuired to manage, 
repair, and clean the >trcets, .and to provide for removal of refuse. 
They were to abate nuisances, regulate slaughter-houses, register 
and make by- laws to regulate common lodging-houses. The 
local authorities were empowered to provide public recreation- 
grounds, and to provide a water supply, except where a water 
company w?)uld supply on reasonable terms. They were also to 
provide mortuaries ; to obtain ixtwer to close burial-grounds 
which they considered to he unhealthy, and to open new ones. 

The Local Boards were empowered to make by-law* and 
impose penaUie-, subject to confirmation by the Secretary of 
Slate, and to levy rates, to mortgage the rates, and to borrow 
from the Public Works Loan Commission. The Act also pro- 
vided for sewers, wells, pumps, &c. , to be made where desired 
by the inhabitants in parishes containing less than 2000 persons. 
The metropolis was exempted from the operation of this Act. 

The General Board of Health came into existence in 1848, 
just Ijefore the outbreak of cholera in this country, and it took 
measures at once to check the disease, and proclaimed the pritt- 
ciples mwn which the preventive and other measures for meeting 
the epidemic ought to be conducted. Amongst th^ measutw, 
probably the one which had the greatest effect in pwmoting 
su^equently a general feeling of the necessity for sanitary im- 
provements, and which awoke in the nation the needs of morel 
improvement, was that re<iuiring house-to-hotwe visitation, and 
the cleansing of the houses and streets, and obtaining ati 
adequate water supply. u c 

Tnis epidemic also brought into notice the necemity ot ap* 
pointing efficient medical officers to supervise the sanitary 
condition of the different towns and districts. 

Further Acts for regulating the pohllc health were passed m 
1858, 1861, and subsequent years ; and all thmr pfwnsi^ wew 
embodied in a General Act fai 1875, from the cqjer^ron of 
the metropolis was exempted. Sutwddtary to th^ wy oe 
mentb^ the Acu regulating rural water the Artisani 
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tid Labourerft' dwellings AcU,or what have been more recently j 
mned ih» houaing of the working classes, and also Acts for 
becking the adulteration of food, as well as other Acts relating 
0 the otseases of animals. This general legislation has been 
tmely lupidemented by by-laws issued by local authorities, 
tne sanction of the Local Government Board, and by means 
f Local Acts obtained by various towns. 

The Act of 1848 initiated the system which subsequent legis- 
ation has supplemented, under which many towns and rural 
listricts have Dorrowed money for and have executed public 
anitary works during the last forty years. The importance of 
his measure may be gauged by the fact that the money borrowed 
ince that time for sanitary works, and n )t yet repaid, amounts 
o over 130,000,000/., in addition to very large sums spent out 
>f current rates ; and in addition to an enormous private expen - 
liture, which is beyond the reach of calculation, for the recon- 
traction of house drains. This legidation and expenditure have 
caused a complete revolution in that branch of engineering 
cience connected with public health, viz, drainage and water 
apply, and has gradually established it on a scientific basis. 

Mc^em sewerage may be said to date from the introduction 
>f oval forms in sewers, by Mr. Roe and Mr. Phillips,^ under 
he Commissioners of Sewers, in 1845 ; the construction of 
mpervious clay pipes for smaller drains ; the recognition of the 
lecessity that .sewers and drains should be water-tight and .self- 
ileansing ; and that junctions should be carefully made. Ven- 
ilation of the sowers followed a severe outbreak of typhoid fever, 
consequent upon the construction of a new unvenlilatcd sewer at 
;!Iroydon. In 1849 50, bir Robert Rawlinson introduced the 
lystem of constructing sewers and drains in right lines from 
K>mt to point, with lamp-lules or man-holes at every change of 
Urection or of gradient ; this is now the recognise<l method of 
:onstruclion among all Knglish speaking races. The reconstruc- 
ion of the sewers led to a reform in house drainage, of which 
he leading characteristics are imperviousne«is of material, free 
leration, and facility of inspection at all p;>ints. 

The disposal of water-carried sewage began by leading to the 
videspread pollution of our .streams and riveis, and the serious 
niury of the sea beach in many of our seaside health resorts, 
rhe problem was complicated by the doctrine that as the pollu- 
ion was caused by a vast amount of fertilising matter, large 
5 rofit.s mi^ht be made out of its removal. But those who made 
his assertion generally overlooked the fact that the conveyance 
>f the refuse would have to be paid fo - just like any other work. 
Hie subject has been repeatedly discussed in this hall, but it is 
ar too extensive for me to enter into here. 

Let U8 now turn from the community generally to the metro- 
>olis, which was excluded from the operation of the Sanitary 
Vets of 184S and 1875. The population of London was 960, 000 
n 1801. At the Queen's accession it had more than doubled, 
ind amounted to about 1,900,000. At the present time it is 
^ery nearly 4,000,000. The metropolis has, from its situation, 
ill the attiibutcs of a healthy city. It lies in a valley through 
he centre of which the Thames sweeps from west to east, and 
he winds rushing over its water aff »rd a continuous supply of 
resh air to the middle of the City. But the advantages of this 
ituation had been largely frustrated by the unopposed cITorts of 
he landowners to accumulate the greatest }x)ssible number of 
louses on the least jx)ssible space, by which the free circulation 

air was impeded m some districts, and the families of artisans 
vere crowded in small, low, close rooms, without space for the 
afe retention of refuse ; and there was no adequate machinerv 
or Its rapid removal. 

London is now, undoubtedly, the finest capital in the world, 
t was far from being so at the beginning of the Queen’s reicii 
Vmong other thing.s, there were deplorable deficiencies in the 
ewerage. The drainage found its way through badly-formed, 
^ky drains into the old water-courses, and thence to the river ; 
he sewage floated up and down by the tide in the heart of 
*ondon, until it was deposited on the shore at low water in 
etid banks, which covered the foreshore from Blackfriars to 
Jattersea. 


One of the early effects on the metropolis of the report of the 
?oor-Law Commission, was a Melro]K)litan Building Act foi 
ttprovement of drainage, and for securing a sufficient width ol 
|reets and alleys, and due ventilation of buildings, and tc 

P ate the construction of buildings, authorising the vestries 
pomt district surveyors. 


In 1846, a new Commission of Sewers was formed, and 
charged with the duty of revising the metropolitan drainage. 
The Commissioners applied for an Ordnance survey of tne 
metropolis, which was commenced in 1847. 

The vrater supply of London was furnished by water com- 
panies, who trenched upon each other's districts. Its volume 
may be assumed, at the Queen’s accession, to have been about 
36,000, (XX) gallons per twenty-f mr hours. It was estimated by 
Mr. Wicksteed, in 1845, 4S,ooo,(X)o gallons. Some was 
derived from the tidal part of the Thames, and was more or less 
filtered ; but, from its doubtful purity, pumps in surfiice-wells, 
often adjacent to ch irchyards, were frequently preferred for 
drinking-water. In many of the courts and smaller streets 
water was obtained only from a small stand- pijie, where the 
water was turned on for an hour or less daily, when Ihe inhabit- 
ants stood around waiting with whatever vessels they might 
have at hand for their turn to procure a portion of a miserably 
scanty supply, which was then stored for use in probably the 
only room occui)ied by a whole family, Among.st the poorer 
classes, almost the only receptacles that existed were wooden 
biitl.s, frequently in a state of decay ; and, as they were for the 
most part without covers, the water was placed under favourable 
circum.stance'* for the reception of dirt and refuse and for the 
development of animal and vegetable growths. 

After the cholera epidemic, the question of the purity and 
quantity of the water supply attracted notice ; and in 1852, 
Parliament passed an Act forbidding the supply of water from 
the tidal part of the Thames or its tributaries, and requiring all 
river water to be filtered and to be kept covered after filtration ; 
also requiring a constant service when demanded by four-fifths of 
the houses in a district. In 1858, the average daily supply had 
risen to 7 5, cx> 3, 000 gallons. In 1871, another general Act was 
pashcd, to make further provisions for securing to the metropolis 
a constant supply of pure water ; this Act defined the sources of 
supply of the several companies, and required, amongst other 
matters, efficient filtration, and the application of tests of purity. 

The amount of water delivered into London by the water 
companies for September last was 178,196,597 gallons in twenty- 
four hours, of which al>out 90,000,000 gallons came from the 
Thames above Teddington Lock ; its purity is ascertained by 
continual analysis ; and it may now be said that the water 
.supplied to London rivals that of any other city in purity. 

It was not till 1852 that the Secretary of State was authorised 
to prohibit burials within the metropolis. 

A new era in nictro[x>litan sanitation was inaugurated in 1855. 
In that year the Metropolitan Board of Works was created. In 
this body was vested the main drainage of the metropolis, but 
the charge of the subsidiary parish sewers w'as left to the vestries, 
who were also charged with the care of the streets and roads, 
the Metropolitan Roads Commission being abolished, and all 
duties of lighting, control of removal of refu'>e, &c., were placed 
on the vestries. 

Thus the formation of this new Board was somewhat of a 
retrogade movement, because the concentration of functions, 
which had been commenced under the Melroi)oliian Roads 
Commission and Metropolitan Sewers Commission, instead of 
being strengthened in the new Board, was abandoned, and 
something approaching chaos was introduced. This Board has, 
however, by degrees had remitted to it the care of London 
improvements, and certain other general municipal functions, as 
well as power to kvy general rates. The City retained its 
individuality, excepting as to the main sewers, and effected 
improvements and opened out thoroughfare i in the part under 
its jurisdiction. The improvements in the other parts of London 
are mainly due to the action of the Metropolitan Board of 
Works. Great alterations have taken place in our thorough- 
fares. ^ Many of those large tracts of London which were 
occupied by dwellings of the most wretched description, are now 
traversed by wide thoroughfares, and covered by artisans' dwell-* 
ings erected by private enterprise. But there is no diminution 
of the rate at which the vast ^gregation of population in Ia>ndon 
still continues to progress ; and, unfortunately, many of the 
wretched crowded dwellings still remain, where those born in 
close rooms, brought up in narrow streets, and early made 
familiar with vice, arc deteriorated in physique, and grow poorer 
from inability to work. 

The reconstruction of the drains, the removal of the sewa^ 
from the midst of the population, the opening out of thorou^* 
fares so as to admit ventilation into crowded districts, have all 
tended to improve the sanitary condition of London* 
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I have some interesting tables, prepmd for me by the kind- 
ness of Mr. A. J, Mundy, of the Registrar-Genera’s Office, 
which show the remarkable sanitary results of these various 
efforts. The death-rate of London in the five years 1838-42 
was 25*57 per 1000. In the five years 1880-84 it was 2l*ot 
per 1000 ; and the deaths from zymotic diseases, which in the 
decade 1841-50 had averaged annually 5*29 per 1000, were 
reduced in the years 1880-84 to 3 4 per 1000. If, however, 
we assume that there had been no change in sanitary conditions, 
and therefore that the death-rate had gone on increasing accord- 
i^ to Dr. Farr’s formula of increase due to density of popula- 
tion when the sanitary conditions remain unchanged, the death- 
rate of 18S0-84 would have averaged 26*62 per 1000 ; that is, 
a saving of 5*61 per 1000 has been effected by sanitary measures. 

If uj^n this basis we compare the saving in life which has 
resulted from sanitary improvements at different periods since 
1838-42, we find that it amounted to an annual saving of 4604 
lives during 1860-70 ; of 13,929 lives annually during 1870-80 ; 
and of 21,847 lives annually between 1880-84. The main drain- 
age works were commenced about 1 860, and terminated in 1878, 
and the increase in the saving of life in these consecutive periods 
may to some extent be taken as a gauge of the effect of the i 
gradual construction and completion o? these works. No doubt t 
this London death-rate is far too high, and is an evidence that { 
insanitary conditions still prevail ail round us, that the housing . 
of the working classes is still far from satisfactory, and that we i 
arc too careless about infectious disease. The Metropolitan 
Board of Works has never had a clear field for municipal action ; 
yet when we compare the present condition of London with 
what it was at the Queen’s accession, the Metropolitan Board of 
Works, in spite of the disadvantages of its constitution, will 
have a grand recoi^ to show, in the jubilee year of the Queen’s 
re^n, of metro poU ran improvements and metropolitan sanitation. 

The main principle which guided public administration, both ! 
before and during the earlier years ot the Queen’s reign, may be 
said to have been that of non-interference, and of allowing free 
competition to prevail ; although, no doubt, some efforts had 
been previously made to regulate the labour of females and 
children in Factory Acts, 

T^c practical application of the knowle<igc derived from the 
Registrar-General’s statistics led to further investigation in 
p^icnlar cases by such men as Dr. .Simon, Dr. Buchanan, 
Sir Robert Rawlinson, and others, and gradually caused a » 
reaction from what may be called the /at ssn^fairg to the ’ 

spread of opinion in the direction of control over indivi<lual 
action in the interest of the community generally ; and the result , 
was the enactment of the successive laws, for regulating the ' 
sanita^ condition of the people, which I have enumerated above. » 

This large amount of legislation is practically little more than | 
the interpretation required by the increase of population, and by 1 
the complicated exigencies of modem life, of the common-law * 
maxims, Prohibit ur m ^nis faciei in suo quod nocere possit | 
a/ieno ; and Stc uietr iuo ut a/ienum nan ladas : that is to say, | 
no man shall do anything by which his neighbour may he 
injuriously affected, and each person must so use his property 
and his rights as not to harm any one else. 

ThU common-law doctrine had become practically obsolete, 
because there was no machinery in existence to enforce it ; and 
the present generation inherited a legacy of misery amongst the 
poorer classes, owing to the absence of regulations in the build- 
ing of houses as the towns increased in size, absence of water | 
supply and drainage, and other matters which I have mentioned. 

Mr, Mundy's calculations show us what have been the general 
results of the sanitary improvement of the nation. The death- 
rate of 1838-42 for Lngland and Wales was 22 07 j)er 1000 ; j 
that of 18^84 19*62 per 1000 ; and the deaths from 

zymotic disease, which averaged 4*52 pCT 1000 in the decade 
1841-50, were reduced to 271 per 1000 in the years 1880-84. 

It is, however, carious to note that the improvement in urban 
districts does not appear to have kept pace with that in rural 
districts, for it apf^ars that whilst the dealks from zymotic 
disease in certain urban districts have declined from 5*89 per | 
1000 in the decade 1851-60 to 5*12 per 1000 in the decade 
1871-80, the deaths from zymotic disease in rural districts in the 
same interval have declined from 2*77 to i *67 per 1000. 

In order to fi>rm an estimate of the saving of life due to | 
sanitary measures, we may assume that samtanoo remained In 
abeyance, and calculate what the demth«rate, according to Dr* 
Farrs fonnula, would have been tn conseouence of mmased 
density of population, and coa^>aJre that with the actual deaths 


rate $ upon this assumption we find that the sanitary improve* 
meats only began to tell after the cholera epidemic of 1848-49. 
In the decade 1841-50, indeed, it appears that the death-rate 
was actually larger than that due to the increased density of 
i population. But in the following decade, the sanitaiy improve- 
j ments began to produce their effect, and this effect has gradually 
I increased. In the decade 1850-60, the annual average saving of 
lives in England and Wales from sanitary improvements was 
: 7789 ; in the decade 1860-70, it rose to 10,481 ; in the decade 
; 1870-80, it was 48,443 ; and in the five years 1880-84, the 
average annual numljcr of lives saved by sanitary improvements 
have been 102,240. 

The present social condition of the people affords an equally 
. striking evidence of general improvement. Food and clothing 
are cheap ; the construction of streets and new buildings in our 
! towns are regulated ; houses are improved ; overcrowding and 
I cellar dwellings are prohibited ; the common lodging-houses are 
controlled. Petroleum affords a brilliant light to the poor in 
country districts wliich are beyond the reach of gas or of the 
electric light, and who were formerly dependent on rushlights. 
Water supply is rarely deficient ; removal of refuse is enforced. 
But there remains much still to be done. Numbers of the 
people are still crowded in wretched dwellings ; our rivers arc 
polluted and subject to floods ; our infectious diseases are not 
properly cared for. 

The main feature of the legislation of the past half-century is 
the recognition of the principle that when large numbers are 
congregated together in communities, the duty of preventing 
injury nom this aggregation rests on the community ; and if this 
principle is duly acted on, if in all aggregations of population 
free circulation of air is encouraged by preventing the crowding 
together of buildings ; if refuse is immediately dis}>o8ed of, so as 
to cause no injury to anyone ; if pure water be provided ; if we 
isolate infectious diseases ; and, above all, if we are fortunate 
enough to retain the blessing of cheap food and clothing, we 
shall not transmit to our posterity a similar legacy of misery to 
that which we inherited. 


OuV THE FORMS OF CLOUDS^ 

E object of the paper was to explain a theory with regard to 
the principles that may have the greatest effect in prt^ucing 
the leading cloud-forms. Neglecting occasional and exceptional 
influences, the author stated that the causes with which his paper 
dealt might be classed under three heads: (i) the diminished 
specific gravity of the air when more or less charged with in- 
visible va]X>ur, (2) the differential horizontal motion of the atmo 
sphere, (3) the vertical motion in the atmosphere protluced by 
the heal of the sun expanding the lower air. The first of these 
was universally recognised a^ the inilial cause of the cumulus, or 
first-born primary cloud. It was produced when there was so much 
vapour generated in the lower atmosphere that the vapour-laden 
layer projected up within the limit of condensation. Of course 
the vapour below this limit would itself become condensed if 
cooled in the course of its travels. During the formation of the 
1 cumulus, calm was supposed to prevail. When the atmosphere 
was in motion, its differential horizontal movement produced the 
I first important modification. Retarded by friction and other 
causes, the lower portion of the cumulus m ived more slowly 
than the upper, and the cloud sheared over into a slanting 
position, and ultimately liecamc the cumulo-stratus. A young 
cloud was thus distinguishable from those that had travelled 
even a short distance. In this climate large well-developed 
cumuli, though common in summer, were seldom seen in the 
cold season. The majority of the clouds of the first stage seen 
here were born in warm latitudes, and, coming as travelled 
cumuli, showed more or less the condition of the cumulo-stratus. 
The invisible vapour was subject to this same sheart^ motion, 
and far-travelled water-vapour would, on its risii^{, as it soon does 
in this climate, to the height necessary for condensation, at 
once take the shape of the stratus. In the neat stratum abo^ 
Mr. Glaisher’s investigations in his balloon ascents showed a 
rather rapid change to a drier atmos^ere. Here were found 
the cirro-cumulus, and cirro-stratus. The differential motion of 
the atmosphere, though diminished, was still an important 
agent, and produced results that were not possiWe in tm mora 
bulky and dense clouds of the lowest range, When the sun S 

* Abstract of a Faper read at the Birmisahiifn 
Awociation. by aT. Oiler, F.R.S. cJwiuwSieatwi by Frefi Baffimr 
Stewart, F.K.8. 
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± the lower etmomAere, the upper cloud- stratum 

old & lifted, flattened, and broken into patches, the result 
n& a mackerel sky* Should* however, the expansion in the 
^ atmosphere tiuce place veiy slowly, it was possible that the 
ud though thinned, would remain unbroken. Rapid motion 
:he atmosphere would elongate the cloud in the direction of 
tlon ; ana, if accompanied by expansion from below, would 
rture the cloud into ribs or bars at right angles to the current, 
the mass of the cloud were stationary or moving slowly, 
»minent parts might be drawn out into “ raares*-tails.'* 


FURTHER EXPERIMENTS ON FLAME 

Sf my former paper, published in Nature, vol. xxxi. p. 272 , 1 
showed that there are two classes of continuous spectra, 

, those due to an incandescent precipitate, in which case the 
me has the power of reflecting and polarising light ; and, 
iondly, flames that possess no reflecting power, but give a soft 
dtinuous spectrum without maxima or minima. 

Of this second class is carbonic oxide, which gives, at normal 
Inures, a fairly bright, and at increas^ pressure, according to 
Fra^land, a very bright, continuous spectrum. I have 
served its spectrum recently under reduced pressure, using an 
paratus similar to that described by Dr. Frankland in his 
Experimental Researches,” p. 884^/^^?^. 

I had considerable difficulty at first in keeping the flame 
ght at anything like low pressures, and finally adopted a glass 
, of a trumpet shape, increasing very gradually from 1 milli- 
jtre to 3 millimetres in diameter, the flame being farther 
ielded from draughts by a wide disk of cork 10 millimetres 
low the mouth of the jet. 

Experiment i. — Carbonic oxide was burnt in oxygen. The 
me was densest close to the jet, and diminished in brightness 



ame of carbonic oxide burning in oxygen at 6omiu, pressure, with spectrum 
showing maxima. The continuous spectrum at the bottom is gtvcm by 
tlie red-hot top of the glass jet. 


the tip, without any definite separation into mantles with a 
^e between. At normal pressure every part of it gave a 
mtinuous spectrum. 

At about 260 millimetres there began to be a noticeable con- 
mtratlon of the light in the violet and the green in the position 
* the principal bands of the carbon spectrum. At 120 milli- 
etres the concentration was unmistakable, but the spectrum 
as still continuous. At 60 millimetres it presented the appear- 
ice shown in the sketch. There appeared to be a second 
aximum in the green — not, however, at all well defined — ^but 
le principal maximum was continued upwards into a faint green 
Ottd corresponding to the very faint tip of the flame ; this 
oud was perfectly isolated, but, unlike the carbon bands, was 
lightest in the middle.^ I failed to see a similar cloud over the 
laximum In the violet, but this might be owing to insufficient 
ght, my pumps being only able to maintain so high a vacuum 
zainst a very small flame. Mr. T. Legge, of Trinity, who was 
ith me, observed that the comparative absence of the blue was 
nry remarkable. 

My supply of oxygen becoming exhausted, I had to use air. 
he flame became less bright, and the maxima less marked. By 
iming it very low, we brought the gauge down to 40 milli- 
letres. The flame still burnt steadily. 

Finally, at 60 millimetres pressure, I adjusted the flame to a 
eight of three-quarters of an inch, opened the air-taps, and 
h^ed the pumps. The flame increased in brightness and 
ecreased in luxe to rather more than a quarter of an inch at 
ormal pressure, the spectrum becoming again perfectly con- 
nuotts. 

to give a true idea of the extreme faiatmis 
visible when the brighter part of the spec* 
the room it perfectly dark. 


Experiment 2. — Having the apparatus ready, I repeated Dr. 
Frankland^s experiment of burning coal-gas in air under re- 
duced pressure. He says that “ finally, at 6 inches pressure, the 
last trace of yellow disappears from the summit of the flame, 
leaving the latter an almost perfect globe of a peculiar greenish- 
blue tint.” 

He used a jet contracted at the mouth to 1 *5 millimetres. 
With my much wider trumpet-shaped Jet, by turning on more 
gas I could produce smoke at millimetres so as to blacken 
the glass chimney. At 120 millimetres the light was noticeably 
less vivid, the flame having a diluted appearance, but the spec- 
trum showed the usual carbon lines much more sharply defined, 
the mantles being very much thicker than at normal pressure. 
With this exception there was no difference caused by the reduc- 
tion of the pressure to 60 millimetres, and even then, on turning 
up the gas a little, the ellipsoidal flame became pointed, and the 
yellow light, givir^ the incandescence spectrum, re-appeared in 
the tip of it. It is evident that the trumpet-shaped jet allows 
I carbon to be precipitated in the flame at much lower pressures 
than the contracted jet. In the same way alcohol heated in a 
bulb tube bums from the mouth of it with a bright and even 
smoky flame, whereas it bums from a wick with a blue one. 

One phenomenon observed by Dr. Frankland I was dis- 
appointed not to see. He says : “Just before the disappearance 
of the yellow portion of the flame there comes into view a 
splendid halo 01 pinkish light forming a shell half an inch thick 
around the blue-green nucleus; ... the colour of this luminot^ 
shell closely resembles that first noticed by Gassiot in the strati- 
fied electrical discharge passing through a nearly vacuous tube 
containing a trace of nitrogen. He does not speak of having 
used the spectroscope to determine the nature of this pink glow. 

I went considerably below the lowest pressure mentioned in 
his paper, viz. 4*6 inches, but entirely failed to reproduce it. 
But I have noticed that very small flames from capillary tubes, 
observed under a power of 100 in the microscope, are sometimes 
tinged with rose-colour in the outer mantle, from a very faint 
trace of sodium orange light mingling with the blue of the soft 
outer mantle ; and 1 think that the jet he us<^ or the glass 
chimney may have been sufficiently heated to give a rosy tinge 
to the flame. 

One other point I would call attention to. The app^- 
ance of the gas-flame at low pressures is precisely like 
that of a very small gas-flame under the microscope. The 
inner mantle appears to be bordered with brignt green 
light, due to the principal green band of the carbon spectrum 
extending slightly beyond the others. Beyond this, again, comes 
a zone of violet light due to the band in the violet, and in most 
cases this extends nearly, if not quite, to the outer mantle. At 
ordinary pressures this can only be seen with a magnifying-glass, 
except with a special burner ; but the in vacuo flame is, as it 
were, magnified as to its structure, which is thus visible to the 
naked eye. This fact suggests that flames may in a sense obey 
Boyle’s law, i.e, that the space required for complete combustion 
under given conditions varies inversely as the pressure, I am 
continuing my experiments. George J. Burch 


SOCIETIES AND ACADEMIES 

London 

Royal Society, November 18. — “The Coefficient of Vis- 
cosity of Air. Appendix.” By Herbert Tomlinson, B.A. 
Communicated by Prof. G. G. Stokes, P.R.S. 

In the previous experiments by the author on this su'> ect, the 
coefficient of visc^ity of air was determined firom observations 
of the loguithmic decrement of amplitude of a torsionally 
vibrating wire, the lower extremity of which was soldered to ihe 
centre 01 a hoiixont^ bar. From the bar were suspended verti- 
cally and at equal distances firom the wire a pair of cylinders, or 
a pair of spheres. The distances of the cylinders or spheres 
from the wire were such that the main part of the loss of energy 
resulting from the friction of the air may be characterised as 
being due to the pushing of the air. 

Acting on a suggestion of Prot Stokes, the author proceed^ 
to det^mine the coefficient of viscosity of air by suspending a 
hollow paper cylinder about 2 feet in length ana hair a foot in 
diameter, so that its axis should cofocide as to its dti^on with 
the axis of rotatiem. The cylinder was supported by a Bgffit 
hdlow hoiisontal bar, about 7 inches in length, to the caentre ^ 
which the vertically suspended wife was soldered* The wire 


i66 


NATURE 


was set in torsional vibration, and the logarithmic' decrement 
determined with the same precautions as before. 

The following were the results ; — 

Vibrndon-perotl Ccjcfficienl of viscosity Temperature in degrees 
in seconds of air in C.G.S. units, fn Centigrade 

3’6o38 ... 0-00017708 ... I2'225 

8*8656 ... >*00017783 ... 13075 

In these experiments the loss of energy arising from the friction 
of the air may be characterised as being due to the drag,inng of 
the air, and it is very remarkable that there should be such close 
agreement in the values of ju as determined by this and the 
previous methotls. The mean value of the coefficient of viscosity 
of air obtained by this method is 0*00017746 at a temperature of 
12**650 C., and the mean value deduced from the previous 
experiments when proper correction has been made for the rota- 
tion of the spheres and cylinders about their axes is *0*0001 771 1 
at a temperature of 1 1**79 C. 

November 25. — “ On the Structure and Life-History o f Enty- 
hma RanunaiU (Bonorden),’’ By H. Marshall VVarrl, M.A., 
F.L.S., Fellow' of Christ’s College, Cambridge, and Professor 
of Botany in the Forestry School, Royal In<lian College, 
Cooper^s Hill. 

The author found plants of RanMncttlus Fkaria^ the leaves of 
which were sjK>ttcd with white patches ; the white patches 
spread from leaf to leaf, and the disease assumed the nature of 
an epidemic over a given area under examination. The rise, 
progress, and climax of the disease were ohscrvcil both on 
isolated plants and in the open country, and the nature of the 
lesions in the leaves was made out. Some plants were found to 
succumb more rapidly ; the evidence supporting this conclusion 
was given, and the circumstances to wnich the dilferences are 
due explained. 

The white disease-spots contain the mycelium of Entyloma 
Ranumuli^ and the resting- spores of this fungus (one of the 
Ustilagineic) were observed on it. The mycelium is very delicate 
and septate, and runs in the middle lamellie lietween contiguous 
cells. The white powder on the outside of the disease-spot j 
consists of conidia, very like those of some Ascomycctes. The j 
author examined the anatomical connection l>etwcen the conidia 
and the resting-spore«, and showed that the conidi.T really belong 
to the same mycelium — in other words, the conidia are a second 
kind of spore of the £ntyl4mta. 

Even more important is the germination of these conidia : 
this has not been before observed in any Entyloma. The ger- 
mination was traced step by step, not only on glass sli|>s, but 
also on the living plant. Artihcial infections were made, and it 
was shown how the germinal hypha? entered the stomata, and 
produceii a mycelium exactly like that in the disease-spots first 
investigated ; not only so, but the retting sfxjres of the Bntyhma 
were produced on thu myedinm^ thus placing htvond doul>t the 
connection of the two spores. 'Fhe time occupied in infection 
was also determined in many cases. Moreover, all the 
symptoms of the dbeasc produced by infection w iih the conidia 
were as before. The paper was illustrated V>y di.agrams, and 
specimens of the fungus were exhibited under the microscope. 

Mathematical Society, December 9. — Sir J. Cockle, 
F.R.S., President, in the chair. — Prof. D. Y. Kikuchi, of 
I okio, was elected a Member, and Mr. F. S. Macaulay ad- 
n itted into the Society. — The following communications were 
made : — The linear partial differential equations satisfied by pure 
ternary reciprocants, by E. B. Elliott, — Circular notes, by R. 
Tucker.— The problem of the duration of play, by Capt. Mac- 
mahon, R.A. — Note on two annihilators in the theory of elliptic 
functions, by J. Griffiths. — Mr* Hammond spoke upon the sub- 
ject of Capt. Macmahon’s communication at the November 
meeting. 

Linnean Society, December 2. — William Camithers, 
F.R,S., President, in the chair. — The following gentlemen were 
elected Fellows of the Society, Messrs. J. W. Willis Bund, 
Arthur Dendy, Anthony Gepp, Tokutaro Ito, F. Krause, 
F. M. Lascclles, Fred .Sander, R. von Lendcnfcld, John Sam- 
son, Harry S. Burton, A. W. Sutton, and Chas. W, Wilson ; 
afterwards Mr. Geo. Sim was elected an Associate.— The Pre- 
sident read a letter from the Rev. M. J. Berkeley, concerning 
the death of his old and respected co-worker on fonjp, Mr. C. li. 
Broome. — Mr, G. Maw exhibited ten photos of living Narcissi, 
made in the Riviera in 187a He afterwacds gave a short 
account of the North African and South Spanish NaretKsi as 
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observed by him on a recent visit thithw. The JVareiitus 
papyraeeus extends as far as Fez, in Morocco ; south of that 
iY. snl^Bromsofieti takes its place, and is found from Saffi to 
Mogador. Incidental allusion was made to the smallest of the 
white forms of N. Tazzetta in the Island of rTenerlffe. Of the 
autumnal species, reference was made to N. nudiftorus^ which 
had been lost sight of for half a century, but was re-db covered 
by Mr. Maw in 1883 in the neighbourhood of Gibraltar, and 
again recently near Tangier. A hybrid between N, vindiflorus 
and N, serotinus was found by him close to Gibraltar, and 
a series of hybrids between Al, viridijln'us and N. elegant were 
got in North Morocco. Mr. Maw stated that N". serotinus was 
limited to the south of Spain, and AT. dedans to the Morocco 
coast, the latter plant bearing true leaves. He mentioned the 
abundance in flower and fruit of a small Amaryllid, Tapeiitotnthus 
humilisy Hcrl ert, as occurring eight miles south of Tangier,— 
Dr. Day read a paper on the Lochleven trout, which is the form 
that has been utilised by Sir James Maitland at Ilowietoun, 
where the elevation is similar to that of their original home, 
distant about 25 miles. These fish are known by their numerous 
cjccal appendages, and up to their fourth or fifth year they are 
of a silvery gray, with black, but no red, spots. Sub'^^eqnently 
they become of a golden purple with numerous black and red 
.spots. Undergrown one.s take on the colour of the burn trout. 
Remove these hsh to a new locality, and they assume the form 
and colour of the indigenous trout. In 1883 a salmon parr and 
Lochleven trout were crossed, and the young have assumed the 
red adipose ilorsal fin, and the white-edged margins to the 
dorsal and ventral, abo the orange edges to both sides of the 
caudal — all colours found in the brook trout, but not in the 
salmon or I^ichlcven trout. The maxilla in this form not extend- 
ing to behind the eye, the absence of a knob on the lower jaw 
in old breeding males and the difference in the fins from those of 
Salmo fario were shown to have been erroneous statements. — 
A paper was read on Hermann’s “Ceylon Herbarium” and 
Linnieus’s “ P'loiaZeylanica,” by T)r. Heniy Trimcn. The col- 
lection of dried plants and the drawings of living ones made in 
Ceylon by Paul Hermann in the latter half of the seventeenth 
century possess a special interest as being the first important 
instalment of material towards a knowledge of the botany of the 
East Indies ; but Hermann himself, who died in 1695, published 
very little of this material. Some of his manuscripts were subse- 
quently printed by W. Shcrard, including a catalogue of the 
herbarium, as then existing, under the title of “ Museum 
Zeylanica” (1717). This herbarium was lost sight of till 17^ 
when it was recognised by Linnseus in a collection sent to him 
from Copenhagen. After two years work at it, Linnseus pro- 
duced in 1747 his “ Flora Zeylanica,” in which all the plants 
that he could determine are arranged under his genera. At that 
date Linnarus had not initiated hli binomial system of nomen- 
clature ; but in his subsequent systematic works he quoted the 
numbers of the “ Flora Zeylanica,” and thus Hermann’s speci- 
mens became the types of a number of Linneeus’s species, for the 
most part additional to those in his own herbarium in the pos- 
session of the Linnean Society. 

Zoological Society, December 7. — Prof. W. H. Flower, 
F.R.S., President, in the chair. — Prof. Bell exhibited and made 
remarks on a specimen of a rare Entozooii ( Tttnia nana) from 
the human subject. — Mr. Tegetmcier exhibited and made 
remarks on a pair of antlers of a Deer, said to have been recently 
obtained in the Gal tee Mountain.s in Ireland. They appeared 
to be those of the Elk (Alees tnachlis), — Mr. Frank E. Beddard 
read a paper on the development and structure of the ovum ia 
the I>ipnoan fishes. The present communication was a coa- 
tinuation of a research into the structure of the ovary in Froto^ 
ptevus. I’he author, besides being able to give a more complete 
account of the ovarian ova of JVotopteruSy was also able to 
picment this account with some further notes respecti^ toe 
structures observed in the ovary of Ceratodus, — Mr. A. 
Woodward read a paper on the anatomy and systematic poaition 
of the Liassic ^elacmian, Squaloraja pclyspondyta. After a brief 
notice of previous researches, the author attempted an almost 
complete description of the skeletal parts of 
revealed by a fine series of fossils in the British Mu^ufki. He 
confirmed Davies’s determination of the absence of the^pwltc 
spine in certain individuals (presumably females), and added 
further evidence of its prehensile dtaracter, suggesting also that 
the various detached examples afforded indications of ofie or 
more new species. The author concluded with some general 
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remarks oa tfae affinhies of the j;en;», and propos^ to institute 
« new family, '‘SaualoraJM*," wtacdi might be placed near the 
PiiftiopboriSie Etid Mr. Sclater, F. R. S. , pointed 

ottt the charatOtew of an apparently new Parrot of the genus 
Cofmrus^ fr^ a specitxien living in the Society’s Gardens. The 
mcie* was proposed to be called Canarus mbritorquis. — Mr. 
jf/Pay, FsZ,S., comraunicated (on the part of Mr. J. Douglas 
Ogilby> of the Australian Museum, Sydney) a paper on an unde- 
scribed fish of the genus PimelopUrus from Port Jackson, 
N.S.Wa, proposed to be named P. meridionalis.-^Mx. G. A. 
Boulenger read a paper on the South African Tortoises allied to 
Testude geometricat and j>ointed out the characters of three new 
species of this group, which he proposed to call Testudo frimenit 
T. smithiu and T, second paper by Mr. Boulenger 

contained some criticisms on Prof. W. K. Parker’s paper “ On 
the Skull of the Chameleons,” read at a previous meeting of the 
Society, — Mr. Oldheld Thomas read a paper on the Wallaby, 
commonly known as Lagorchestes fasciatus^ and showed that the 
4entition of this animal was entirely different in character, not 
only from that of the typical species Lagorchestes^ but even from 
that of all the other members of the sub-family Macropod inie. 
He therefore proposed to form a new genus for its reception, to 
which he gave tne name of Lagosirophus. — X communication 
was read from Prof. R. Collett, C.M.Z S., containing the 
description of a new Pouched Mouse from Northern Queensland, 
which he proposed to name Antechinus thomasi. 


Geological Society, November 17. — Prof. J. W. Judd, 
F.R. .S., President, in the chair. — The following communications 
were read : — A letter from the Lieutenant-Governor of the Falk- 
land Islands, communicated by 11 . M. Secretary of State for the 
Colonies, and printed in Nature, vol. xxxiv. p. 440. — On the 
drifts of the Vale of Clwyd, and their relation to the caves and 
cave-deposits, by Prof. T. McKenny Hughes, M.A., F.G.S. 
The author divided his subject as follows : — I. Introductory re- 
marks ; II. the Drifts, viz. (i.) the Arenig Drift, (ii.) the St. 
Asaph Drift, (iii.) the Surface Drifts ; III. the caves, viz. (i.) 
the caves themselves, (ii.) the cave-deposits ; IV. conclusion. 
He exhibited a table showing the tentative classiBcation he pro- 
posed. II, (i.) The Arenig Drift, he said, might be called the 
IVestern Drifts as all the material of which it was composed 
came from tne mountains of Wales ; or the Great lee- Drifts as 
it was the only drift in the vale which contained evidence of 
direct ice-action. He traced its course from the Arenig and 
Snowdon ranges by striae on the solid rock and by the included 
fragments, a large proportion of which were glaciated. There 
are no shells in this drift. II. (ii.) The St. Asaph Drift might, 
he said, be called the Northern Drifts as it was the deposit in 
which fragments of north-country rocks fir>t appeared ; or the 
Marine Drifts as it was, excepting the recent deposits at the 
mouth ofthe estuary, the only drift in the vale which showed by 
tt» character and contents that it was a sea-deposit. It contained 
north-country granites, flints, and sea-shells, of which he gave 
lists. Most of them are common on the adjoining coast at the 
present day ; a few are more northern forms. None of the rocks 
are striated, except those derived from the Arenig Drift (i.). 
It. (iii.) The Surface-Drifts included the older and newer alluvia 
of the rivers, the Morfa Rhuddlau Beds or estuarine silt, the 
recent shore-deposits or Rhyl Beds, and all the various kinds of 
deposits known as talus, trail, rain- wash, head, ruu-of-the-hill. 
Sic*, of which, in so long a time, very thick masses have accumu- 
lated in many placet. He explained some methods of distin- 
^ishing gravels according to their origin. Turning to the sub- 
ject of caves, he thought they should be careful not to confound 
(III. i.) the question of the age and origin of the caves them- 
sdves with (ill, ii.) that of the deposits in the caves. He then 
described some of the more important caves of the district, ex- 
plaining the evidence upon which he founded the opinion that 
the deposits in Pontnewydd Cave were post-glacial palseoUthic. 
He arrived at the same conclusion with regard to the deposits 
in the Ff^nnon Beuno Caves. Combating the objections to this 
view whwh had r^ntly been urged, he pointed out that the 
drifts associated with the deposits in those caves cannot have 
been fotmed before the sulanergence described under II. (ii.), 
because thej^ contained north-country fragments and flints, and 
even if they were of the age of the submergence, they 
not be pre-glacial ; that tlwy cannot have been formed 
‘ the submergence, as the sea would have washed away 
the bmies, &c., from the mouth of the cave, and Its contents 
vaeM Mve shown some evidence of having been sorted by the 
cohsideeed that the greater part of the material that 


blocked the upper entrance of the upper cave belonged to the 
surface-drifts described under II. (iii.), and were, as they stood, 
almost all sub-aerial. He further pointed out that, so far as 
pala mtologists had been able to lay before them any chrono- 
logical divisions founded on the Mammalia, the fauna of the 
Ftynnon Beuno Caves agreed with the later rather than with 
the earlier Pleistocene groups. 

Middlesex County Natural History Society, November 
16. — Dr. Archibald Geikie, F.R.S., in the chair. — A paper was 
read by Mr. Sydney T. Klein, entitled “Thirty -six Hours’ 
Hunting amongst the Lepidoptera and Hymenoptera of Middle- 
sex, with Notes on the Methods adopted for their Capture.” 
The especial object of the paper was to show how much good 
work could be done in a short time and within a small space — 
the time being made up by an hour or so each evening, and the 
space being the author’s garden at Willesden. Detailed obser- 
vations on the methods of enticement and capture — such as the 
rearing of special food-plants, sugaring, bright lights, &c., — 
were entered into, and a list of the Noctuae captured was read. 
Mr. Klein stated that he had taken over 170 species in the short 
time at his disposal, and had noticed, on an average, 500 or 
more moths on each occasion. With regard to the Hymeno- 
ptera, both mason and leaf-cutter bees had established them- 
selves in his garden, and some interesting observations on their 
habits and economy were given. A large collection, containing 
specimens of every insect taken, was exhibited, together with 
the ichneumons peculiar to several of the species ; a torpid 
mason-bee, which was restored to activity by breathing ; and 
cells of the queen of the Idgurian honey-bee. A discussion fol- 
lowed, in which the Chairman joined j and, with a few remarks 
by the other members who had brought exhibits, a vote of 
thanks to Dr. Geikie brought the meeting to a close. Another 
paper, “ On the Flora met with on the occasion of the High- 
gate Excursion,” by Dr. Henry Wharton, was postponed till 
the December meeting. 

Cambridge 

Philosophical Society. Oct* 25. — Annual General Meeting. 
— ‘Prof. Foster in the chair. — The following were elected Officers 
and new Members of Council for the year : — President : Mr. 
Trotter ; Vice-Presidents : Prof. Bahington, Prof. Adams, Prof. 
Foster ; Secretaries : Mr. Glazebrook, Mr. Vines, Mr. Larmor j 
new Members of Council : Prof. Liveing, Mr. Forsyth, Mr. Marr, 
Mr. Pattison Muir. — Mr. Trotter then took the chair, and the 
following communications were made to the Society : — On 
Lagrange’s equations of motion, by Mr. J, C, McConnel. The 
paper contains a proof of Lagrange’s equations founded on that 
in Lord Rayleiglvs “Theory of Sound, with some remarks on 
the proof given in Maxwell’s “ Electricity and Magnetism.” — On 
the potentials of surfaces formed by the revolution of lima^ons 
and cardioids about their axes, by Mr. A. B. Basset. The 
potential of a spheroid can be expressed in terms of a series of 
spheroidal harmonics. From this by inversion with respect to 
a focus the potential of lima^on is found, while that of a cardioid 
is obtained from a paraboloid either in a similar manner or by 
treating it as the limiting case of the spheroid. — An attempt to 
explain certain geological phenomena by the application to a 
liquid substratum of Henry’s law of the absorption of gases by 
liquids, by Rev, O. Fisher. The author .sup|X)ses that a liquid 
substratum exists beneath the earth’s crust, and that this con- 
sists^ of fused rock holding gas, chiefly water above its critical 
temperature, in solution. This water is supposed to be that 
which is ^ven off so largely in volcanic eruptions. If such be 
I the constitutmn of the substratum, the reactions between it and 
the cru.st will largely depend on it, and also the tidal effects. 
The problem is worked out in the paper, and numerical results, 
which accord fairly with observed facts, are obtained. — A new 
method of detenmning spedilc inductive capacity, by Mr. L. R» 
WUl^rforce. The author briefly described the method, which 
consisted in the comparison of the directive couples upon two 
spheroids, the one made of the dielectric to be investigated, and 
the other of some conducting material, when they were placed 
in a uniform electric field. He farther indicated certain theo- 
retical oonsiderations with regard to the eccentricities of the 
spherends and their manner of suspension, and stated a general 
theorem reiating to the mechani^l eflect due to such a field 
upon a body of any material ox form. 

Fa*is 

Academy of Sciencea, December 6 .— M« Daahv^e in the 
chair.-— Reply to M. de Lapparent’s note of November 22 , on the 
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coBditiont detern&ing the form end densutjr of the earth'i crust, 
hf M. Fftye. The conclusions of modem physicists regiupdir^ 
the uniform flattening of both terrestrial poles are vindicate 
against M. de Lappaient's captious objections. The general 
charge that the work of gtodesy is far from completed is ad- 
mitted I but it is pointed out that, in order to continue this 
work, it is not necessary to sweep away the secure results 
already obtained ; it will be safe to prosecute it on the safe lines 
already laid down by Sabine, Freycmet, Foster, Clarke, LUtke, 
and other eminent men of science. — Action of manganese on 
the phosphorescent property of carbonate of lime, by M. Ed- 
mond Becquereh The experiments here described place in a 
clear light the action of manganese, explaining how the car- 
bonate of lime derived from the sedution of Iceland-spar in pure 
h^rochloric acid always leads to preparations of orange phos- 
phorescent sulphurets, while the’phosphorescent matter m always 
bright green when the carbonate of lime used in the preparation 
is aragonite. — On the nitric substances of vegetable soil, by 
MM. Berthelot and Andre. A first series of experiments is 
here described, which have been carried out in the presence of 
diluted hydrochloric acid for the purpose of determining the chemi- 
cal constitution of the nitric substances found in all vegetable soils 
in association with carbon, hydrogen, and oxygen, and almost ab- 
solutely insoluble.— On the composition of cider, by M, G. Lechar- 
tier, A quantitative analysis is given of the vaiious ciders at pre- 
sent consumed in Paris, and coming chiefly from Normandy and 
Brittany. The results show an average proportion of alcohol 
l3dng between 5*1 and 9*40 per cent. — On the red fluorescence 
of ahimina, by M. Lccoq de Boisbaudran. These experiments 
show that the presence of chromium appears to be indispensable 
for the production of the red fluorescence of alumina. There 
seems to be a complete analogy l>etween the parts pla3red by 
chromium and ail other active substances, such as Mn, Bi, Z«, Zj8 
or Sm. — Report made, in the name of the Section of Physics, in 
reply to a letter of the Minister of Public Instruction, Fine Arts, 
and Worship on sundry questions connected with the establish- 
ment of lightning-conductors on the buildings of the Lyceums 
(Commissioners : MM. Bccqucrel, Berthelot, Cornu, Mascart, 
Lippmann, and Fizeau). The report considers it indispensable 
for complete safety to have all iron roofs, doors, sashes, pipes, 
&c., carefully connected with the general apparatus usually 
attached to these buildings as protections against electric dls- 
chaiges. — On the fundamental principles of the higher geometry, 
by M. A. Mouchot. To generalise the figures of geomctiy by 
assigning them well-defined imaginary points, and then to 
prove that the algebraic symbols express all the relations of 
magnitude or position between the elements of these figures, is 
the double problem which has engaged the attention of the 
author for the last thirty years, and a rational and complete solution 
of which is now submitted to the Academy.— On certain pro- 
blems in wbidh are considered, on a plane curve, arcs 01 the 
same origin traversed in the same time as the corresponding 
chords, by M. G. Fouret.— On a new testing exploder ex- 
ploseur-^rificateur *') of quantity and tension, by MM. lx>uis de 
Place and Bass^-Crosse. This apparatus consists of a moist 
pile of the Placc-Germain system, an induction bobbin, and a 
telephone. It is described as very handy, portable, ^d durable, 
advantageously replacing the exploders of quantity and the 
exploders of tension. It also verifies the circuits at any givra 
moment without danger of premature explosion. — Calorimetric 
researches on the specific heals and changes of state at high 
temperatures, by M. Pionchon. In this first communication the 
author gives, in tabulated form, the results of his calorimetric 
studies for silver, tin, iron, nickel, and cobalt. His experiments 
fi^y confirm the opinion already announced by M, Berthelot on 
the so-called law of Dulong and Petit,— On the tensions of 
vapour of solutions made in ether, by M. Em. Raoull. The 
tensions of vapour for the solutions here determined by Dalton’s 
method show that the molecular diminutions of tension are 
always comprised between 0*67 and 074, with a general average 
of 071, whatever be the compositioo, chemical fimetioQt and 
molecular weight of the sobsUnces held in solution. — Research^ 
on the Iri-taetalHc phosphates and allied salts, and on their 
transfonnatioDt, by M. A. Joly. — ^Saturation of normal arsenic 
acid by magnesia, and formation of ammoniaco-inagnesian 
arseniate, by M. Ch. Blares. These researches on die Ibnna- 
tkm of the arseniates of magnesia and of ammoniaco-mog- 
nestan arseniate have been undertaken hr the purpose of 
complethig the author’s studies on the «|Uiratton of normal 
arsenic a^.— On the phenomena atttnding the heating and 


I c^ling of cast steel, by M« Osmond. In ornttinuatiiOii 
his studies of these phenomena between the normal ten 
perature and 800’ C. the author here gives the results of h 
researches brought up to laoo® C. — Qn tne influence of silictw 
on the state of the carbon in pig-iron, by M. Ferdinand OMttie 
The experiments already carried out by Messrs. Stead and Woo< 
of Middlesbrough, are here repeated under somewhat alter< 
conditions and with analogous results.— On the water of oou 
bination of the alums, by M, E. J, Maumen^. — Heat of neutra 
isation of the mcconic and mellic acids, by MM. H. Gal and I 
Werner. — A contribution to the study of the fossil fruits of ti 
Eocene flora in the west of France, by M. Louis Criif,--^n th 
diseases of the olive, especially tuberculosis, by M. JL Savastan< 
— On the phenomenon of the green ray, by M. de Maubeugi 
The author’s repeated observations of this well-known pben< 
menon, both at sunset and sunrise under vaiyjng atmospheri 
conditions, lead him to conclude that it is really objective, an 
not merely a subjective sensation. — The Indo-European Cana 
and the navigation of the Euphrates and Tigris, by M, Emil 
Eude. It is suggested that with a capital of about oOfOOO^oooi 
a canal available both for navigation and irrigation might b 
constructed from the Mediterranean to the Persian Gulf, shorter 
ing the route to India by six days. 
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CANAL AND RIVER ENGINEERING 


^he PrincipUs and Practice of Canal and River Engineer- 
ing* By David Stevenson. Revised by his Sons, 
D. A. and C. A. Stevenson. Third Edition. Pp. 
xiv, + 406, and i8 Plates. (Edinburgh: A. and C. 
Black, 1886.) 

r HE fact of this work having reached a third edition 
shows its appreciation by the public. The title, 
owever, indicates a wider scope than that actually 
inbraced. Thus only 65 pages are given to canals, and 
icsc only for navigation ; no mention is made of the 
ery large subject of irrigation-canals (surely a passing 
otice of the reason of this omission was required). In 
tiis short compass (30 pages given to barge canals, 35 pages 
D ship canals), part of which is an historical sketch, it is 
f course impossible to give much constructive detail, 
'hus no details or sketches are given of most of the 
ppliances needed for canals, e.g. locks, turbines, lifts, 
raste-weirs, dec. The two chapters on canals are otherwise 
nsatisfactory ; e.g, 14 pages devoted to the Suez Canal 
onsist chiefly of extracts from Reports made in 1 863 and 
870 : much of this now purely historical matter might 
lave been with advantage replaced by later information. 

The remainder of the work (331 pp.) is devoted to river 
mprovement. And this part of the work is of great value 
ind interest, especially where accounts are given of some 
>f the numerous successful instances of improvements of 
estuaries eflfected by the author and the revisers them- 
elves. The great help of a large rise and fall of tide to 
L commercial port situate in the tidal portion of a river, 
d*. in aiding vessels coming to and leaving the port, is 
irst explained ; the pre-eminent importance of this tidal 
tetion to England is evident. As might be expected, 
hen, the greater part of the work is devoted to the im- 
provement of the tidal portion of rivers such as those of 
he British Isles. 


Two useful chapters (92 pp.) are given to the observa- 
;ions required for a project for such work, eg, tidal 
phenomena, soundings, current- velocities, discharges, 
salinity, &c. In quoting Cunningham’s instrument (twin 
Jails, sunk one to *211 and one to 789 of the depth) 
br measuring mean velocity past a vertical at one opera- 
UOHf it should be stated that the two balls should be alike 
r>» ail respects, . Fourteen pages are given to the subject 
of under-currents” ; one instance is quoted (p. 135) of a 
irelocity of 4 miles per hour at 50 feet depth measured 
** when the surface-velocity was only 

1*8 miles per hour. This is one of the best instances 
to the reviewer) of the excellence of the “ double- 
Boat (when well designed) for sub-surface velocity- 
^asurement; several other good instances are quoted, 
nese should surely convince those who condemn the 
double-float*’ as useless for such work. The natura 
of most (tidal) rivers m their tidal reaches are 
Boiled as the presence of a «bar** at the mouth, 01 
Mini VMM of gravd) rock, &c., obs^ucting the water-way 
Mcxteasiire mud or sand dMa throagh whieh the deei 
MW Anting, &c. aeei 
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The explanation of the cause of a bar ” at a river 
mouth now generally accepted, viz. as being really a sub- 
merged part of the “beach” of the outer shore-line, pro- 
duced from the sea by the action of the waves (not from 
the alluvium brought down by the river), appears to have 
been first proposed by the author of this work in 1842. 
This suggests the treatment usually found successful in 
tidal rivers, viz. prolonging the fairway of the river, by 
piers, seawards into the deep water beyond the reach of 
the waves which produce the beach. And it is seen that 
this will fail in effecting a permanent cure in deltaic 
rivers, in which the gradual advance of the delta will 
reproduce shoal-water outside the ever-advancing mouths, 
in which the waves will therefore reproduce a bar. 

The ideal improvement to be aimed at in the tidal part 
of a river is explained to consist chiefly in introducing 
increased tidal scour by removing obstruction to it (such 
as bars, &c.), and by confining its action under half-tide 
to a definite channel. These changes accelerate the pro* 
pagation of the tidal wave, and decrease the tidal current, 
thereby giving (sometimes greatly) increased depth of 
water, not only over the bar at the mouth, but throughout 
the tidal reaches, and also prolong the duration of the 
tidal effect. The betvefit of these results to navigation is 
obviously very great. 

It is shown that jetties, groynes, &c., projected from 
the banks of a stream for confining the fairway to a 
defined channel are very uncertain in their effects. The 
course recommended in general is the use of low parallel 
training walls for confining the course of the river under 
half-tide to a single definite channel, low enough to be 
covered at half tide. Several interesting instances are 
given of the failure of the jetties, &c., and success of the 
low parallel wall system. After this treatment silting will 
generally occur in places behind the training walls, 
increasing gradually till marsh-land is produced ; after 
which it is often possible to reclaim some of the raised 
land : but it is stated that it seldom pays to do this in 
British rivers until the silting has raised the land to the 
level of ordinary spring-tides. A most useful practical 
rule is proposed, that reclamation work should only be 
undertaken as part of a large general scheme of improve- 
ment of a navigation, and never be permitted to the 
desultory self-interested efforts of private riparian pro- 
prietors. 

A short chapter (9 pp.) is given to the effect of bridge 
on navigable rivers. In highly civilised countries this is 
now a question of rapidly increasing importance. It is 
shown that the interests of the bridge constructors, espe- 
cially in the case of railways, are generally adverse to 
those of the navigation. Of course the subject cannot be 
much developed within 9 pages, But a short description 
(with plate) of the railway swing-bridge over the Ouse 
has been included. 

An excellent account is given (31 pp.) of the various 
processes of dredging and excavating, with a description 
of some of the most recent machines, and an analysis of 
the cost of the work. 

It will be seen that on the whole this treatise lb nn 
excellent account of the principles and practi^ of itvor 
engineering, to the successful practice of whl<^ Its hhle 
authors have so largely contributed. 

AuMf CuNKmoHAJM^ Major IL£. 
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ALPINE WINTER 

Wintir in its Medical Aspects : with Notes on 

JDavos Plaist^ Wiesen, SL Moritz, and the Maloia, By 

A. Tucker Wise, M.D.,&c. Third Edition. (London: 

Churchill, 1886.) 

'T'HIS work possesses a fourfold interest. The meteoro- 
logist will find in it an account of the Swiss Alpine 
climate in winter, with full and careful records of the 
atrthor's observations, which occupy one-fourth of the 
whole volume. The sanitary engineer may here obtain a 
clear account of the first successful attempt that has been 
made to warm and ventilate a large building on strictly 
scientific principles during the months when the temper- 
ature of the air frequently falls below zero. To the 
physician the book w^ill serve as a guide in advising his 
patients on the subject of the Alpine health-resorts, in 
the determination of suitable cases, the peculiar advan- 
tages of each place, the duration of stay, and the time to 
leave — giving, as.it does, the physiological effect of each 
of the peculiar elements of a winter climate at high ele- 
vations. Lastly, all those who, either from necessity or 
from choice, have arranged to pass part of the winter in 
the Engadinc or at Davos, can learn from these pages 
hjw to plan and prepare for their outfit and journey, 
the best routes by which to travel, how to avail them- 
selves of the advantages of the winter health-resorts of 
these parts, and how to minimise the drawbacks or 
dangers connected with this system of treatment. 

The principal places which Dr. Tucker Wise describes 
are Davos-am-Platz, Wiesen (a w^arm bright hamlet six 
tniles lower down the stream), .St. Moritz (now almost as 
renowned for the winter effect of its atmosphere in con- 
sumption as of its waters in debility), and, lastly, the 
Maloia. As the author has now taken up his residence 
at the Maloia Kursaal^ it is only natural that he should 
devote a considerable part of his book to it. It is this 
bote! which presents, as we have said, the earliest and 
one of the greatest efforts in the direction of artificial 
heating and ventilation in the Alps. Nature and art 
meet at the Maloia in the most interesting combinations. 
Without the Kursaal there is the brilliant, dry, calm, 
absolutely pure atmosphere of the Upper Engadine, 
“ laden with balsamic vapour from the pines ” ; within its 
walls there is every appliance which science can suggest 
to preserve the purity and maintain the proper tempera- 
ture of the respired air, constantly liable as it is to 
dangerous contamination by the residents, who to the 
number of several hundreds can be accommodated in its 
aqiartments. The elaborate system adopted for wanning 
and circulating the admitted air is fully explained in this 
work with the aid of a series of large diagrams. The atr^ 
drawn from the outside on the basement, is made to pass 
over a scries of batteries, consisting of steam-pipes in- 
closed in a case, by means of which it is raised to a 
temperature of 50** C., whilst it is at the same time mixed 
with a due proportion of watery vapour. The ascending 
power of the heated air raises it to the rooms above, 
which it enters at a rate sufficient to change the atmo- 
sphere every two or three hours. To extract the used-up 
air there arc two tubes of exit, which finally communicate 
with an iron casing around the main flue ^ the furnaces, 
which thus acts as the extraction^shafL Not only is 


every room thus warmed and ventilated, buit the atmo- 
sphere of any particular chamber can be medicated 
at will by placing an antiseptic agent in the air-tube i 
supplying it A plan has also been adopted in the 
Kursaal of introducing ozone into the building by means 
of the electricity used for lighting, the motor force for the 
machines being a fall on the River Inn. “ The ozoniser 
draws off its electricity from the main current of the in- 
candescent lights. After passing through an inductoiium^ 
an induced current of about 200,000 volts is obtained, and 
distributed over the surface of numerous glass plates 
coated Mith tin-foil. The method employed is an imita- 
tion of the natural process which takes place in the 
atmosphere, — the production of ozonised air by electricity 
in a state of high tension. Air is forced between the 
glass plates and through the ozoniser by means of a 
‘blower,' driven by a water motor." 

To those for whom any of the subjects which we have 
selected for comment may possess practical interest we 
would say : “Do not be satisfied with reading Dr. Tucker 
Wise's book ; go and see for yourselves on the spot.'*! 
There is no more enjoyable or more successful holiday in j 
our dark and dreary winter for the jaded dweller in large! 
English towns than a few weeks spent in the sparkling | 
air of St. Moritz or the Maloia. B. 


OUR BOOK SHELF 

Magnetic Horizontal Intensity in Northern Siberia, By 
A, C. von Tillo. From the Repertofium fur Meteoro* 
logic. Band x., No. 7. (St. Petersburg, 1886.) 

The maps of lines of equal magnetic horizontal intensity 
which have been published during recent years have been 
more or less defective in that part of Siberia lying north 
of the 60th parallel of latitude, partly arising from want 
of fresh observations, but more directly from insufficiency 
of data respecting the secular change of that element. 

The present paper, with its accompanying map, is in- 
tended to remedy these defects, as far as is at present 
possible, for the epoch 1880. For this purpose, every 
observation since 1828, when Hanstcen and Due started 
on their well-known magnetic survey, has been collected 
in a Table A, and the best values obtainable of the secu- 
lar change in a Table B. As represented in the latter 
table, the secular change is of so moderate an amount, | 
that every observation during the interval 1828-84 may, 
without large error, be considered available for combina- 
tion in one map for 1880. 

This has been accordingly done, and a map drawn, 
showing lines of equal horizontal intensity expressed in 
Gaussian units, the scale being in conformity with that 
of the maps published in the Annalen der Hydrographie, 
Heft vii., July 1880. 

Amongst the most important recent ‘observations re*„ 
corded in Table A are those of F. Miillcr in the OUnek 
Expedition of 1873. and of the voyage of the Vega in 
1878-80, and as a whole the paper and map may be tdml 
as a valuable contribution to terrestrial magneuam. 
secular change, however, still remains a quantl^ requir- 
ing much more accurate results than those hithefto 
tained for Siberia, and such as are derived from profengoa 
observation in one spot, it being now well known that % 
change of position of a few feet often allows aiiesement j 
of error to enter, caused by local magnetic disturoancft. 

The Ordnomee Surtm of th$ OnH^Kinj^m. By 
Lieut'Colonel T. Pllkington WWte, RE. (Lonaon anfl j 
Edinbut^ : Blackwood md Sons, xb 86 ,) 

This is a slight ricetdi, mostofwhichl^ dready aj^. 

in Blackwood. Cs^Hy as th* aalhor has InwiMf 
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to wbat in account of many businesses would be dry 
detail,” avoiding all anecdote, cither biographical or opera- 
tive in illustration of work done, it is still a most inter- 
esting little book to all who have seen the Ordnance sur- 
veys and their assistants about the town or country, or 
even their mark upon the stone, brick, or other permanent 
material. Few indeed will there be who will not find 
their own special taste ministered to either in the account 
of the measurement of a base-line with its verification by 
astronomical observation, by trigonometrical calculation, 
and by exact chain measurement of a known proportion 
of it, with the record of frequent triumphs of marvellous 
correctness ; or, again, in the exactness required mid gained 
m the standard measure, with the careful comparison of the 
English measure with the corresponding foreign standards 
by which to unite our observed measurements with those of 
other countries. Such histories give confidence in the trust- 
worthiness of the maps when published, to the surveyor, 
and hence to both buyer and seller of land. Distant, we 
hope, is the time when they will be of value to military 
commanders for choosing ground and availing them- 
selves of the various features of the country, so well 
laid down that a practised eye like that of Prof. 
J. Geikie can detect different geological formations by 
the shading of the hills ! Still, this military value is 
an argument for the frequent revision of maps in 
which even trees are marked down that would form an 
important item in strategical movements. We must 
sympathise in the hope strongly expressed here that the 
present accomplished staff may be permanently kept 
together in periodical revision of these maps. Their 
vauue after a space of time to the scientific geologist 
wishing to compute rates of denudation or deposition is 
invaluable ; while a much more potent argument to this 
g^ieration probably is that much of the whole surface of 
Lancashire and Yorkshire has been changed by the hand 
of man during the forty years which have now elapsed 
since that district was surveyed, and perhaps the environs 
of London still more completely during the twelve to 
twenty-one years since the maps of them w ere published. 
Certainly no one who reads the numerous labours to 
which they have turned their hands, some of them seem- 
ing little connected with their regular work, can have 
any fear of idleness on the part of the staff of this 
department 


LETTERS TO THE EDITOR 

[TAi Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake to 
return^ or to correspond with the writers of rgected manu- 
scripts* No notice is taken of anonymous communications, 
\Th 4 EcUtor urgently requests correspondents to keep their letters 
as short as possible. The pressesre on his space is so great 
that it is impossible ctherwUeio insure the appearance even 
of communications containing interesting and novel facts, ] 

The Cambridge Cholera Fungus 

IH No. 247. vol, xli. of the Proceedings of the Royal Society, 
just publbhed, there is a preliminary report on the pathology of 
cholera aslatica, by Messrs, C. Roy, J. Graham Brown, and 
C. S. Sherrington, in which these gentlemen describe and 
figure the occurrence, in the tissue of ,the intestinal mucous 
membrane of persons dead of cholera asiatica, of hyphas or 
myceHal threads and ** granules.” Messrs. Vines and Gardiner 
have, wc arc told, declared these to be Chitridiaciae. We are 
fturttter inftmned that the-e Chitridiacise were found by Messrs. 
Hoy, Brown, and Shenington in the intestinal mucous niem- 
bvtne of the twenty-five cases of cholera they have examined, as 
alio in the kidney, and in the blood-vessels of some of these 
tm, 

t hasit^ in saying that I consider these statements 

What these gentlemen have seen and 
wenbedii nd&ing feasor more th«i the hyphreor mycelial 


threads of common mould (probably aspetgillus), which, during 
preserving of the material, have grown from the free surface into 
the tissues. I possess a large numl)tr of specimens made of the 
diseased intestine, lung, kidney, liver, and skin of yario^ 
animals and men, in no way connected with cholera asiatica ; in 
many of them I find the exact appearances described and 
figured by these gentlemen, viz. mycelial threads of precisely 
the same size and appearance as those above mentioned. They 
are seen to j'lenetrate from the surface, where they form a copious 
dense mycelium, into the depth to various degrees. I possess 
sections through the mucous membrane of the intestine of the 
calf, of the mouse, of the guinea-pig, and of man, in which 
these hyphee have penetrated as deep as the submucous 
tissue ; in the lymphatics of this part they were very abundant. 
Similarly, I have specimens of the lung of calf, cow, and 
guinea-pig, where the growth of the mycelial threads can be 
traced from the pleural surface into the lung-tissue ; in the lymph- 
vessels of the inlertubular septa they are very numerous, and 
I possessed of those knob-shaped outgrowths figured and described 
by Messrs. Roy, Brown, and Sherrington. I have also speci- 
mens of the ulcerated skin of calf and cow, where these hyphae 
can be traced as deep as the subcutaneous tissue. Into the 
kidney and the mesenteric lymph glands they also penetrate, 
but less than in the above organs, probably owing to the greater 
density of the tissue. 

Now, in all these instances, these tissues had been preserved' 
during and over the summer months ; they were examined after 
three or more months’ preservation, and the sections were stained 
in methylene-blue. But 1 must state, also, that the same tissues 
had been examined fresh, and after a few weeks’ hardening, and 
in none of them had any mycelial growth been present. It is a 
fact, as is pointed out by Roy, Brown, and Sherrington, that 
methylene-blue brings the threads out more easily and better than 
other aniline dyes. 

There can be absolutely no doubt about the identity of the 
Cambridge Chitridiacese ” with the hyphoc of the common, 
mould found in the sections of my non-choleraic specimens. 
What Messrs. Roy, Brown, and Sherrington describe as 
“granules,” connected by delicate filaments, are, in most in- 
stances, filaments and branches seen in optical or real transverse 
section ; with careful fine adjustment of the microscope this 
can lie without difficulty ascertained. 

Messrs. Roy, Brown, and Sherrington assume that their 
Chitridiaceae have been overlooked by others who have ex- 
amined cholera intestines, because methylene- blue had not been- 
used. This assumption is entirely wrong, because methylene- 
blue, as Ldffler's (or alkaline) solution and in other modifica* 
tions, had been used by many investigators. While in India, I 
largely used it for the staining of sections, fresh, and after 
a few days’ to a few weeks’ hardening, and I know, as a 
positive fact, that the German Commission have, in ^ypt, 
in India, and after their return to Berlin, largely used tnis 
dye. But in net one single case have they or have I found 
anything of mycelial threads either in the intestinal mucous 
membrane or in any other organ. The only difference between 
Messrs. Roy, Brown, and Sherrington on the one hand, and 
all other investigators on the other, is this, that while the former 
kept their material bottled for some months {zfide their report, 
p. 177), the latter examined theirs fresh or after short and careful 
hardening. That this is the real explanation of the difference of 
our results is proved by the following : — A bottle containing bits 
of choleraic intestine preserved by me in Calcutta, and brought 
over to England, was opened many months after ; sections were 
made of the intestine, and stained in methylene-blue. On the 
free surface of the mucous membrane was found a dense plexus 
of mycelial threads of common mould, from which threads of 
various thickness had singly grown into the tissue to the depth 
of the submucous tissue. 

Of the same choleraic intestine numerous sections had heeii 
made in Calcutta, fresh, and after a few weeks’ hardening ; these 
had been stained in methylene- blue, but in none of them is there 
any trace of rnyceUal threads. I have these sections at present 
in my possession ; and, while they show that there is acomtdete 
absence in the mucous membrane of mycelial threads, the others^ 
viz. those made of the same intestine, and after the same 
method, but after having been kept bottled for some months^ 
t-how beautiful mycelial threads pervading the mucous tnembrmM 
through all depths. 

These threads, in their coursei thickness, mode of branclung, 
iu the character of the bud-like sprouts, in short in all th& 
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mo^ological characters, are amnistakahly identical with the 
Immse found in specimens of the non<choleraic intestine, lung, 
skin, kidney, mesenteric glands, preserved, as staled above, over 
the summer. 

In conclusion I wish to say that I shall be most happy to 
place at the disposal of Messrs. Roy, Brown, and Sherrington, 
as also of Messia. \’ines and Gardiner, the materials or sections, 
mounted and stained, of tlie various non-choleraic tissues in 
which are present the mycelial threads of common mould 
identical with the Cambridge cholera fungus. E. Klein 

94, Philbeach Gardens, EarPs Court, December i8 


If we assume the accepted equations of inductioQ of cur 
viz,— 

dM 

Ax = RJi ‘i* 4 7* 

dM 

A^ ~ — 

neglecting, as before, the rate of change of the currentSi 
dA^ dV 
see that — — — • 
dt dt 


The Longitude of Rio 

May I ask for a few lines in which to correct an erroneous 
impression naturally made by a sentence in my recent paper on 
“Ten Years’ Pre^ess in Astronomy,*’ which you have honoured 
me by reprinting in Nature. The sentence relates to the 
longitude of Rio ; and although it does not really assert that 
the error in this longitude was first detected and corrected by 
our American naval officers, yet 1 must frankly admit that the 
connection and form of expression are such that this would be 
the natural, though incorrect, inference. The fact is that 
Admiral Mouchez and his coadjutors in the French Na\’y had 
already, by their chrononietric and other work, brought the un- 
certainty to ver)’ narrow limits (say ± 2s,) before the tele- 
graphic campaign of the Americans. The history of the case is 
peculiar, but too long to be given here : it affords an excellent 
example of the uncertainty of longitudes based on lunar obf^er- 
vations. 

The misleading form of the sentence is due to a little care- 
lessness on my part in cutting down the much more extended 
statement T had made in the first draft of the paper. The 
available limits of time and space compelled me to compress my 
material to the utmost. 

I cheerfully make this correction in justice to Admiral 
Mouchez, who has called my attention to the matter. 

Princeton, N.J., December 9 C. A. Young 


An Error in Maxwell’s ** Electricity and Magnetism” 

Many of your readers will be aware that Maxwell (ii. § 544) 
deduces the equations of induction of currents from the laws of 
electro-dynamics with the aid of the principle of energy, using 
a proof taken from Helmholu. I find that this proof is 
erroneous ; and, as a point of considerable physical interest is 
involved, I wish to call attention to the error in your columns. 

We suppose two circuits carrying currents to be movli^ rela- 
tively to each other. Let A’jDe the resistances, /j, 4 
currents, Ai, A ^ the electromotive forces of the batteries, and 
dV 

- /j/, — the rate at which work is done by the external forces 
di 

which are moving the circuits. Then vfj/i -f- A^l^ is the rate 
at which the batteries arc doing woric, and A’j4’' + ^ I*'® 

rate at which energy is being chang^ into heat in the wires. 
So Maxwell says we have — 

dy 

Ax/i *f A^^- A4 - ^ + A*/,’ . . (I) 

dt 

and it is this equation that is wrong. He has omitted to take 
into account the change in the electro-kinetic energy which is 
tiding place. If, for instance, the two batteries were suddenly 
thrown out of the circuits, the quantity of heat that would after- 
wards appear, either in the wires or in the farm of sparks, would 
depend on the relative position of the circuits. And the energy 
th^ would then appear as heat previously exists in the form of 
eiectro-kinetk energy. 

Let i)/ be the coefficient of mutual induction. Then, if we 
neglect the rate of change of the currents, the rate of increase 

dM 

of the electro*kiiietk energy is — . So, instead of (1), we 

di 

should write — 

dy dM 

Axil 4- ^#4^44 ** ^i4* *1“ Aff4* 44 *** ' * t*) 

dt it 


And therefore the decrease of electro- kinetic energy is equ 
to the work done by outside mechanical forces on Uie systei 
This result was long ago obtained by Sir William Thomson, 
is indeed noticed by Maxwell in this very article. 

Notwithstanding the use of the incorrect eouation (1), Ma 
well obtains a correct result. In fact, he falls into a secon 
error which exactly compensates for the first. He supposes 4 
to be ve^ small compared with /|, and says that we may the 
with sufficient accuracy put Ai — A*i/j in (i). But by (3) " 

dM 

see that the term thus neglected is — » which is n 4 

di 

negligible. 

As I have not had access to Helmholtz’ original memoir, ^ 
cannot say whether Maxwell has correctly transcribed his proof 

James C. McConnkl 

St. Moritz, Engadine, Switzerland 

I Seismometry 

In reply to my letter answering Prof. Milne’s assertion 
(Nature, Nov. 25, p. 75), Mr. T. Gray (his associate in sei' 
mometric work) says nothing in support of these, but attacks 1 
on two distinct and quite irrelevant issues. The tone of Mr. Grayl 
.letter (Dec. 9, p. 126) is unusual : as to that no answer is necetf 
sary ; but the two questions of fact raised by him require reply. 

(i) Mr. Gray writes : — lie [Prof, Ewing) says, or leads on 
to infer, that he introduced horizontal pendulums in seismology.! 

On the contrary, what I /lave said (in my memoir on Earth 
quake Measurement,’’ Tokio, 1883, p. 21) is this : — 

” It api>ears that the earliest attempt to apply the horizontd 
pendulum to the measurement of earthquake-motions was maiu 
by Prof. W. S, Chaplin, of the University of Tokio, about 187?* 
Ills apparatus consisted of a wooden rod, free to turn about 
vertical axis, and carrying at its end a rigidly attached block, 
was intended that the motion of the earth should be recorded 1 
a tracing-poinl fixed to the block, writing on a smooth 
fixed to the earth below it. There was no multiplication of th 
motion, and either for this reason, or l>ecause friction was nc 
sufficiently avoided at the joints and pointer, no results were evcj 
obtained, and the apparatus was abandoned.” 

The passage Mr. Gray alludes to as having been ’*read 
my presence ” was a casual reference by ProL Milne to 
unsuccessful experiments. Prof. Chaplin, their author, has 1 
self written to me : — 

** I certainly think you were the first to use successfully 4 
seismograph depeuding on the principle of the horizontal ] 
lum. I believe the records obtained by you with this 
graph were the first obtained in Ispsn (sud probably in 
world) which showed the motion of tne earth during an 
quake from beginning to end of the shock. I cannot 
mark the effect which the first record produced than by n 
my own experience. I was, up to tnat time, wcakipg on 
instrument for determining the velocity and directioa of 
earthquake ; and my design was foundtm on the idea that 
earthquake began with a sudden and violent Yewe rocoi 

showed (I believe for the first time) that an eaithqoal^ oft« 
licgan with an almi^st imperceptible motion, which increased 1 
amplitude and might have many maxima ; hence my machine 
would have been u-eless had 1 completed it.” * * . 

What I do claim in this matter is that I inccee^ 
constructing the earliest succesifitl ieisinograyii ctoaoJe of 
making absolute measurements of the n<jn*^tal motion 
throughout an tarthquake, in conjunction with the tme,] 
and giving records fr*»iii vxhich the amount, direction, mocity, 1 
and ncoekratioH ot the sucoesetee zSlJSz I 

•ar/v, for the first time determhted*' ! 

lelemd to^by i*rof- were o bt a ined in Kmreaibae Imbb 

and are described in the rtamaOi^tsoi the Ariatle 
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5; JsMtt for ttet wpr (voL ix. p. 4i>)- Further, in publishing; an 
' of foehorfaontol pendulum seismograph, I pointed out 

Aat the wav to get a steady-point with respect to one component 
of drthqiuie-motion, is to pivot a bodv in nearly neutral equi- 
fibrittAip^th the corresponding kind ot freedom, and to use the 
oentie of percussion as the steady-point, the steadiness of the 
tteady-point being increased, if nera be, by pivoting a second 
mass there. So far as I am aware, this obvious principle was 
first ei^idtly recognised and applied in my horizontal pendulum 
seismograph ; and on this point I shall appeal from Mr. Gray of 
18S6 to Mr. Gray of i88i 

** I believe the first time special attention was paid to the 
application of this well-known dynamical principle to seismome- 
ters is to ^ found in a paper communicated by Prof. Ewing to 
the last meeting of this Society” (T. Gray, Trans, Sets, Soc, 
yap., vol. iii. p. 5). . , . . , 

(2) Mr. Gray’s second charge is that I am using his vertical 
VKrtion seismometer without acknowledgment. I am not using 
his instrument ; and I have acknowledged fully his service to 
seismometry in this connection. A horizontal bar, loaded at 
one end and held up by a spring, was used for vertical motion 
the British Association Committee at Comrie in 1842. In 
itei, Mr. Gfay, holding the bar up by a long spiral spring, 
made the suspension astatic by adding a trough or tube contain- 
ing mercuiy {Trans, Sets, Soc, vol. iii. p. 137). After 

seeing this, I devised another and simpler method of making 
the suspension astatic, and in describing it I said : — 

" At a recent meeting of the Society, Mr. T. Gray described 
a seismometer for vertical motion, in which the problem of sup- 
porting a heavy mass, so that it should be free to move vertically 
and yet remain in neutral equilibrium, was for the first time (so 
far as I am aware) successfully solved ” {Ibid, p. 140). 

My method is entirely different from Mr. Gray’s. He now 
says that it was anticipated by a paper of his, dated May 1880. 
He did not suggest this at the time ; and, on reading the paper 
now, I can find no trace of the alleged anticipation. In the 
passage quoted above, and in other writings ("Earthquake 
Measurement,” p a8 ; Nature, vol. xxx. p. 152; "Encyclo- 
paedia Britannica,’^ Art. "Seismometer”), I have tried to do 
Ittstice to Mr. Gray’s priority in the solution of this problem of 
vertical astatic suspension ; but I prefer, and use, my own later 
solution. J. A. Ewing 

University College, Dundee, December 1 1 


How to make Colourless Specimens of Plants to be 
preserved in Alcohol 


posal copies of the records made at BeWoir Castle. An indica- 
tion of an approaching storm was given by a falling barometer 
on the 6th, its reading at 9 a.m. on that day being 29*380. The 
depression increased on the 7th, reaching 28*960 ; at 9 a.m. on 
the 8th it had fallen to 28 *20 3, and then went down rapidly, 
until at 9 p.m. it reached its lowest point, 27*800, the lowest I 
have registered at this place during a period of thirty-two years. 
During the 8th the wind was strong from the south, amounting 
to a gale, and was accompanied with rain, 0*60 being recorded, 
but it was less violent than the indications of the barometer led 
me to expect. That the pressure was less intense here than in 
the storm on October 14, 1881, was evidenced by the escape of 
timber-trees ; some 400 to 500 were blown down in 1881, and 
not half a dozen in the woods adjacent to the Castle on the 8th. 
Belvoir Castle is in the northern division of Lincolnshire, 
about twenty miles east of Nottingham. The height of our 
station, but not of the Castle, is 237 feet, lat. 52“ 53° 39" *9 N., 
long, o® 3' 7"*4 W. William Ingram 

Belvoir 


Electrical Phenomenon 

I BEG to inclose extract from a letter just received from a 
young friend at Yloilo, and shall be glad if you will insert it in 
your next issue. Some of your readers may have further infor- 
mation respecting this interesting sight. Thomas Higgin 

Ethersall, Roby, Liverpool, December 15 

" Yloilo^ October i, x886 

" Last night a most extraordinary phenomenon was visible in 
the heavens. About 9 o’clock the sky was perfectly clear, all the 
stars visible, but no moon, when suddenly the whole heavens 
were lit up as if by electric light, a very large globe of fire 
became visible (about the size the moon appears when full) and 
floated slowly northwards. I was in rather a bad position for 
seeing where it actually went, a house being between me and 
the horizv'in. This ball was followed by smaller ones, which 
were close to the big one, and gradually got smaller, till they 
appeared like falling stars, only they went much more slowly.” 


Electricity and Clocks 

Would any of your readers aid me in carrying out this idea : 
To make the works of a small striking clock strike the hours on 
a large bell by an electrical connection, T. Wilson 

Rivers Lodge, Harpenden, St. Albans 


In your last number (p. 149) Prof. H. de Vries described 
a valuable method for making botanical museum .specimens 
.colourless ; but, as it is more important in many cases to keep 
the original colour, you will allow me to call your attention to a 
note in the Btrichie der dtutschen botanischen Gesellschaft (1886, 
No. 8), where Dr. Tschirch describes a method for retaining 
the colour (green or other) on specimens preserved in spirit. He 
discovered some time ago that tannates and colouring-matters (as 
fiofund in ]>lant8), with the exception of xanthophyll, form com- 
pounds with lead and barium which are insoluble in alcohol, and 
ne l^ed his method on this discovery. lie recommends the 
sp ecime ns to be put into solutions ox compounds of lead or 
oarhxm before transferring them to spirit, or simply to add con- 
centrated solutions of acetate or nitrate of lead, or chloride or 
hydrated oxide of barium, to the spirit. I may add that I have 
tried this method, but 1 have not yet got quite satisfactory 
results. My best results were obtained by plunging the speci- 
mens first of all into boiling water before putting them into 
the above-mentioned mineral solutions. 

Selmar SchOnland 
Botanic Garden, Oxford, December 18 


The Recent Weather 

My barometer, at 250 feet above sea-level, fell to 28*20 at 
5 a«iXL on December 8, and to 27*82 at 8 p.m. 

^ratal Hill, Leicester, December 18 F. T. Mott 


& notice of the great storm on the 8th that 

liidhigs barometer taken during its passage across the 
whe of some interest. I therefore place at your dis- 


BOTANY OF THE AFGHAN DELIMITATION 
COMMISSION 

\^HEN, in 1884, it became known that the Govern- 
ment intended sending a Commission to settle the 
boundary of North-Western Afghanistan, representations 
were made to the Marquis of Ripon, then Viceroy of 
India, that it was desirable in the interests of science and 
commerce that a naturalist should be attached to the 
staff, and Brigade- Surgeon Aitchison was accordingly 
appointed in that capacity. Certainly no better choice 
could have been made, at least as far as botany was con- 
cerned, because no other person had the practical know- 
ledge of the vegetation of the region possessed by Dr. 
Aitchison, who, moreover, is unsurpassed as a collector. 
As long ago as 1859 began collecting plants in the 
Punjab, the flora of which he fully investigated ; and 
later he collected in Scinde and some parts of Kashmir ; 
but this was all done during his leisure hours. In the 
winter of 1878 he accompanied the troops under the 
command of General Sir F. Roberts in the advance 
on Kuram, and subsequently he was attached to the 
force as botanist, and commenced operations in Atuil 
1879* Botanists of all countries know fbll wdl what 
excellent and extensive collections he made during that 
and the following year, for, with assistance from tlic 
Government of India, the results were proin|>t}y|]^^i4M^ 
by the Linnean Society. Large and interesting as those 
collections were, the present equals them in esaent mA 
exceeds in importance, inasmuch as Dr* Aitchison 
paid specif attention to the investigattoxi of the many 
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v^table products of the Pcrso-Afghan region which are 
articles of conrimerce with India and other countries. 
Much uncertainty existed respecting the plants yielding 
some of these drugs, dyes, and other substances, and no 
m^rc welcome contribution to botanical knowledge could 
be made than the removal of this uncertainty. 

The Commission left Quettah in September 1884, 
taking a south-westerly direction as far as N ushki, and 
thence the course was north-westward across Northern 
Baluchistan to the Hclmund River, which was touched 
in about 63® K. long. This section of the journey pro- 
duced little, as the country is very barren and the season in 
w'hich it was traversed the worst of the )’ear for botanising. 
Nevertheless a few interesting things were picked up, 
notably ripe fruit and seeds of Stocksia brahuica^ which 
were previously unknown. The fruit, or seed-vessel, is 
an inflated capsule, similar to that of the Chinese Koel~ 
reutcria^ near which Siocksia is placed, and so brightly 
coloured that it bears a name equivalent to “ mountain 
pcach.*^ 

That part of the journey from the Helniund northward 
to Kuhsan, a little to the north-west of Herat, was accom- 
plished at the rate of twenty miles a day, therefore there 
was little opportunity for collecting. Indeed the fatigue 
attending the travelling was so great that frequent dis- 
mounting to secure specimens of natural histoiy was out 
of the question In spite, however, of all drawbacks and 
difficulties, specimens of about one hundred species of 
plants were dried ; and this collection was despatched to 
India, by way of Herat and Candahar, where it arrived 
in a rotten condition, hax ing apparently been immersed, 
probably in crossing some stream, during the transit. 
The small collection made in Baluchistan had in the 
meantime reached Kew safely. 

The main collection of dried plants, consisting of about 
800 species in 10,000 specimens, was made in an irregular 
tract of country* lying between about 59"^ and 64 of longi- 
tude and 34° and 37"" of latitude, with Herat near the 
south-eastern, and Meshed near the north-western limits. 
This collection was the result of one year’s work ; yet it 
by no means represents the entire flora of the area in 
question, partly in consequence of the difficulties attend- 
ing the daily transport of collections constantly increas- 
ing in weight and size, and partly on account of the 
necessity for keeping with the main party. These con- 
tingencies, rather than the resources of the country, de- 
termined the extent of the collection Thus, for instance, 
l>r. Ailchison rarely reached an altitude of more than 
5000 feet, so that he collected no portion of the vegeta- 
tion of the upper zone of the country. However, as the 
mountain flora is of more purely botanical interest, while 
that the plains is of special commercial importance, on 
account of the number of economic plants it contains, its 
absence is, from the economic point of view, the less to be 
regretted. 

At present the collection has not been fully worked out ; 
but it is estimated that it comprises about a hundred 
species previously unknown to science, besides largely 
supplementing the material in herbaria of n*iany obscure 
plants. Its principal value, however, as already men- 
tioned, lies in the number of usually very complete speci- 
mens of economic plants and their products. 

Foremost in importance, and the (maracteristic and 
dominating feature of the vegetation of the plains, arc the 
Umbellifercp, Some of these arc of gigantic size, for 
herbs, and several of them yield valuable gun^resins, 
known in commerce as gum atnmoniacum, gum gal- 
banuin, a^feetida, &c. A special paper on these plants 
was rsiui by Dr. Ailchison on December 8 before the 
Pharmaceutical Society, therefore it would be superfluous 
to enter into details here. Early next year will be pubiisbed 
a fun and illustrated Report on the whede collectioh^ in 
which prominence will be given to the economic plants.: 
such as have not previously been flgured, or only in- 


adequately figured, will be selected for illustration. J 
Remarkable among the VmbelHftrct not kiiown to yieldl 
gi m-resins are Ferula oopoda^ Boissier, F sUtweelmSf 
Aitchimn and Hemsley, and Dorema serrulatumy Aitch- 
ison and Hemsley. The first we have identified! 
with a described species, thou|[h the specimens m 
very fragmentary, and the description incomplete* 
is a most singular plant, in which the bases of the caulinej 
leaves ^ developed into large circular bowls, through a| 
succession of which, gradually smaller upwards, the 
passes. The largest of these bowls are as much as a 
in diameter, and about two quarts in capacity. From| 
his investigations on the spot, Dr. Ailchison is of opink 
that these bowl-like expansions of the petioles ao n 
serve the plant as reservoirs of water : possibly they ma; 
prevent the ascent of insects which intest and consumel 
the fruit of many of the Umbelliferaj of the region, F, sua * 
veolcns furnishes a kind of sambal, and the Dorema is a 
very* distinct new one. These Umbelliferce form veryl 
beautiful miniature forests ; D.glabrum growing as mucbl 
as 10 or 12 feet high. 

Among other economic products whose sources hav 
been traced and good specimens of the plants secured, 
yellow dye, largely imported into India, may be menj 
tioned. It is furnished by an apparently imdescribet* 
species of Delphinium, Another dyeing material turn 
out to be the roots of a species of Frunus {P, {Cerasust 
calycosusy Ailchison and Hemsley), remarkable in bcin*^ 
apctalous ; the petals being replaced by the coloure 
petal-like calyx-lobes. Pistacia vera Dr. Ailchison r 
gards as undoubtedly indigenous in this region, an< 
numerous other interesting facts of the same nature wil| 
be described in his Report. 

In conclusion^ it may be mentioned that Dr. Aitchis 
succeeded in bringing home his extensive botanical aa< 
zoological collections by way of the Caspian and Blac* 
Seas, in an admirable state of preserv'ation. Of cours 
it will be understood that there is no difficulty in dryin| 
plants in Afghanistan and Persia. In fact, they are H» ’ 
to get too dry, and consequently break and crumble 
pieces in transport, especially when, as in this case, th< 
are carried on camels and mules day after day ; and it wa 
only by the most careful and elaborate packing that t* 
plants were prevented from being rubbed into powder. 

W. Botting Hemsley j 


DEPOSITS OF VOLCANIC DUST 

I N several recently-published papers,^ Prof. George 
Merrill has called attention to some interesting d 
posits which arc shown by careful microscopic study i 
consist of volcanic dust. 

Samples sent by Mr. Zahn, of Nebraska, to the Uttkd 
States National Museum were supposed to be geyseritq 
and similar materials are said to occur in Western Kansi 
Eastern Colorado^ and Wyoming. They were found 
small patches or in beds up to four feet in thicknei 
covered by a considerable thickness of other deposil 
Of this material Prof. Merrill writes as follows : — | 

“ A glance at the samples was sufficient to convince 
writer that they were not the result of geyser action, 
were probably of volcanic origpn. One was of alitid 
chalky whiteness, very finely pulverised, and of a 
gritty feeling when rubbed between the fingers, 
second was gray in colour, slightly coarser, and had, 
to the naked eye, a flaky appearance. Submitted to micr 
scopic examination, both samples were found to consu 
almost entirely of the minute particles of atpor|ih^ 
glass, such as originate from the fine pulverisation 
glassy pumice, with only occasionally a fragment of | 
greenish mineral that was apparently hornblende. 

* “On Volcanic Putt Irom South-Eattwn NebrMka 
vo(. vlii. iBSj. p. 09 i “ Not«« on dm O^ipottlion of 
^ndttOR64* from Motltimn mid Idaho" {Am./ottm, Sci, voL 
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^ The fieurn given of these particles show that they 
closely rMemble pumiceous dusts (see Nature, vol. xxix. 

. p. <87). An examination of the sandstones with which 
wets are sometimes found interstratified proy^ 
■that tiwy consist of well-rounded particles of triclinic 
Veldspar, hornblende, and magnetite, and that they are 
, therefor^ like the associated dust deposits, of volcanic 
'Origin. 

Among a scries of so-called ‘‘Pliocene sandstones” 
collected in Montana and Idaho in 1871 by Dr. A. C. 
Peale, of the Hayden Survey, Prof. Merrill was able to 
detect similar pumiceous sands in a more or less pure 
State. In their microscopic characters several of these 
were found to be very similar to the pumice-dust which 
was thrown out so abundantly during the great eruption 
of Krakatab. 

“All of the above-mentioned dusts yielded water when 
heated in a closed tube, and fused readily, with swelling, 
before the blow-pipe. Samples submitted to Mr. J. £. 
Whitfield, of the Geological Survey, for analysis, yielded 
results as follows ; — 


Ignition 

Marsh Creek 
Valley. 
Idaho 
6*00 

Little Sage 
Creek^ 
Mountain 

6*50 

Devil’s 

Pathway 

5 *60 

Water 1 

i*6o 

ri2 

346 

1* CjjOo -p A1 jj 03 
SiOji 

16*22 

18*24 

1718 

6892 

6556 

6576 

CaO 

1*62 

2-58 

2-30 

MgO 

trace 

0*72 

trace 

Na ,0 

1*56 

2 *08 

2*22 

KjO 

400 

3*94 

3*14 


99*92 

100*74 

99*66 


Accepting the apparently well-founded conclusions of 
others to the effect that such dusts represent the extreme 
degrees of acidity of the lavas of which they formed a 
psjtj we arc led to consider these as of andesitic or possibly 
&acn^ic derivation.” 

' Other similar materials have been examined from 
Bridger Creek, on summit of a hill near Bozeman, and in 
connection with fossil bones from the NiobaraLoup Fork 
and Sweetwater regions. A sample obtained from the 
base of the Mazatzol Mountains at the edge of Verde 
River Valley is stated to be quite similar to that described 
< 5 rom the cast of the Black Hills of Dakota, described by 
Dr. Wadsworth,® and also to those previously described 
by Pro£ Merrill from Nebraska, (nher similar dusts have 
been obtained by tlie officers of the United States Geo- 
logical Survey from Wray Station in Eastern Colorado, 
ahd from Norton and Phillips Counties, Kansas. 

“ III studying the probable origin or sources of these 
various beds, the distances which the dust can be carried 
by atmospheric currents is likely to prove of importance. 
It may therefore not be out of place to state here, that 
among a coDection of pumices, ashes, &c., from the 
Krakatab eruption in 1883, and which were donated to 
the Museum by T. H. Houghton, was a small sample of 
the dust (36974) that ‘ showered on board ship Beacons- 
fiild at the rate of one inch per hour for three days, in 
ktitXMie 14“ S., longitude 92® E., or at a distance of 855 
miles from the scene ' of volcanic activity. This dust is 
a very pure, nearly colourless, gray and highly pumiceous 
glass, the particles of which vary in size all the way up 
to 0*25 mm. 

As a matter of economic interest I may say in con- 
clusion that in Kansas and Nebraska these dusts are 
eoltoctttd and sold in paper packages as ‘ diamond polish- 
mg-powder,^ or put into soap which is sold for general 
as well as for dental use under the name of 
•oq*.”’ 

^ * Wat«r givtn off at ipf • C. 

■ July 24, iSIs. 


THE POTATO TERCENTENARY 
A N article on “The Origin of our Potato,” which appeared 
in our columns on May 6, contained these words : 

“ It would be a fitting observance of the third centenary 
... if we could celebrate it, not by speeches and after- 
dinner toasts to the memory of Drake or of Ralegh, but 
by clearly laying down our lines of inquiry, for they have 
been very ill-defined.” These words, penned by our con- 
tributor with then no definite idea as to the way in which 
various thinkers could be brought together to help to lay 
down lines of inquiry, have had their effect The pro- 
prietors of the St Stephen's Hall took the subject up, and 
in a circular headed 1586-1886, printed in old English 
type, referred to the article in Nature as drawing atten- 
tion to the fact that 1886 was the accepted date for the 
tercentenary, and announcing their intention to celebrate 
it in the spirit suggested, with Conferences and an historic 
and scientific Exhibition, conjoined with a display of all 
known varieties of tubers that could be obtained. A 
“Scientific Committee of Consultation” readily offered 
therr services to arrange the “historic and scientific” 

E ortions of the Exhibition and to conduct the Conferences. 

eaving, as it was seen we were, the old lines of cultiva- 
tion, and entering on a more thoughtful, a more scientific 
way of procedure, the turning-point appeared to demand 
a recognition of the past, an exposition of present know- 
ledge, and something tangible of the on-look into the 
future. 

The proprietors of the St. Stephen’s Hall, while 
acting as the executive, and arranging the display of 
tubers, and offering gold, silver, and bronze medals, left 
all the scientific work to the Committee of Consultation. 
Those who first accepted their responsibilities had to 
seek the co-operation of others, and only those who were 
specialists in the portion of the subject they represented 
were invited to join it. In the list of sections as drawn 
up, the botanical aspects of the question naturally came 
first, and Mr. J. G Baker, F.R.S., of Kew, undertook 
to illustrate “The Known Wild Species of Solanum,” 
which he did partly by dried specimens and partly by 
drawings. No one was found to undertake the section 
“ Batatas, yams, ighnamas, &c., that in Elizabethan 
times were called potatoes,” but specimens of yams and 
so-called batatas were shown. .Some uncertainty about 
the vernacular nomenclature of these seems to exist. The 
section “ Cultivation by the Incas and other Andean Na- 
tions ” was accepted by Mr. C. R. Markham, C.B., F.R.S., 
who in the Conference added more information than could 
be given in the form of an exhibit. For the next section on 
the programme, *‘ Early Cultivation in the British Isles,” 
no one could be found. This is a fact worth notice^ 
There must surely be some one who has paid attention 
to this subject, yet even after the Committee was fully 
formed it was not kno^)vm to whom to apply for information. 

The next section, “ Cultivation,” with its sub-sections 
— (i) Selection, (2) Cross-breeding, (3) Hybridisation, 
(4) Grafting— was undertaken by Dr. Maxwell Masters, 
F.R.S. ; and the following section, “ Potato-disease,” 
was well filled up with contributions from Mr. W. Car- 
ruthers, P.L.S., Mr. Worthington Smith, Dr. Plowrigfrt 
and Mr. Geo. Murray, F.L.S. P'or the section “Chemistry 
of the potato and batata as a food ” Prof. Church sent 
new analyses, and Mr. VV. Topley, F.G.S., of the Survey, 
contributed maps and notes on “ Soils suitable for Potatoes 
geologically considered.” 

In “ Meteorology as affecting Disease,” Mr. J. G. 
Symons, F.R.S., exhibited rainfall maps showing* coiod*' 
dence with special disease years. The next section> 

“ Historic literature of the potato,” was in charge of Mtu 
W. S. Mitchell, M.A., and by the help of dealers in 
books, and of private collectors, the list he had dtnwn op 
had but one gap— a Monardes. Such a colleetioit has no 
before been brous^t together. The section “ Maps show W 
the knowledge of the New World at the time of EUaabell^^ 
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was formed by the help of Mr, Coote^of the Map Depart* 
ment of the British Museumi Mr, C, R. Marlmam, Mr. 
Henry Stevens, and others. For the section ‘‘Ralegh'* 
Dr. Brushfieid, of Salterton, Devon, sent up his collection 
of works, which, with some additions, were arranged by 
Mr. H. B. Wheatley, F.S,A. ; while the “ Dndce ** section 
was mainly composed of an interesting series of illustra> 
tions sent up from Plymouth by Mr. W. H. K. Wright, of 
the Public Library, Mr. B. D. Jackson, Sec. L.S., con* 
tributed the works illustrating the “ Gerard" section ; but 
no one could be found to supply any information about 
Heriott, as that section was blank. 

It is worth noting that this Exhibition was not one in 
which the list of sections followed what was sent in. 
What ought to be shown was drawn up first, and where 
the required works or maps, &c., coula not be obtained 
the blank was understood. 

Many unexpected curiosities arrived. Potatoes from 
Youghal, CO. Cork, where it is said Ralegh planted his 
first potatoes in Ireland, were sent, together with 
views of his residence there where he conversed with 
Spenser. Irish cooking- pots of the same ty]>e as those in 
use 300 years ago, and rough garden, or possibly field, 
tools, were also sent over. Potato- culture in every aspect 
was represented, except in illustrations of the new methods 
of artificially fertilising by removing pollen from one 
flower to another. 

As regards the show of tubers, the judges, Messrs. 
Shirley Hibbcrd, William Earley, and R. Dean, considered 
diem well worthy of the occasion. The especial aim was 
diat every known variety should be represented, and there 
was a special section for new varieties, introduced within 
the last two years, not yet in the market The prize- 
winners of the medals offered by the executive have 
been made known in journals devoted to these subjects. 

The Exhibition itself dealt with the past, including in 
that, history from the time of Ralegh and Drake down to 
the recent past, — Mr. Baker's work on distinct wild 
species of tuber-bearing Solanums, which he has reduced 
from six to four since his papier at the Linnean Society 
was read. 

The chief scientific importance of the celebration of 
the tercentenary, however, lay in the Conferences. 

At the opening, Mr. W. Carruthers, P.L.S., took 
the chair, and the first paper was read by Mr, W. Stephen 
Mitchell, M.A., on “ Historic Consideration of the 
Question, whence came the Potato to England." Al- 
luding to articles he had written, he said it was easy to 
see how the mistake had arisen that the introduction of 
the potato had been attributed to Ralegh, and that 
Viiginia had been regarded as its original home ; and he 
expressed his belief that Drake brought it from Cartha- 
gena in his 1586 expedition, on which expedition he had 
asked his friend, Mr. W. H. Pollock, to contribute a paper. 
This paper (read in the writer’s absence by Sir Richard 
Pollock) detailed the expedition, and showed that there 
was opportunity for Drake to have taken on board the 
potato as ship*s-pro vender at Carthagena. The supply at 
Carthagena depended on native cultivation. Then in 
due sequence followed Mr. Clements R. Markham's paper 
on “ The Cultivation by the Incas and other Andean 
Nativon." This paper proved to be the surprise for the 
Conference. The cultivation by the Incas was already 
fairly well known, as our article of May 6 showed, from 
the writings of Garcillasso de la Vega, Acosta, and Cieza 
de Leon, But the cultivation by the Chibchas was the 
revelation. Not only have the people died out, but their 
language has been lost. A voctwulario^ however^ has 
preserved many of the words they used, and nine varie- 
ties of potato are in it named. It is thus seen that before 
the Old-World people (the Spaniards) reached the New 
World, the potato luui been so long c^vated, and that 
vaiteties imt tecogmsedv Mf« Maikitilin inost 



and with a lar^scale lecture-map, belonging to the 
Royal Gepgraimical Society, showed the regions et 
po^to-cultivation as they can be inferred from early 
writers. Following most appropriately on this was Mr. 
I. G. Bakeris paper on wild species of potatoes as 
kno^ to botanists at the present day. In the dis- 
cussion which followed, there was naturally raised the ques- 
tion, What are wild sj^cies, and what were cultivated by 
the Incas and other neighbouring peoples ? but, of coarse, 
no definite answer could be given. This is one of our 
troubles. Mr. Markham's paper was also of very con*^ 
siderable interest. M. Henri de Vilmorin then gavd 
a brief account of what he had been able to ascertain 
about the introduction of the potato into France, which 
he hopes to be able to work out more fully. Thii 
concluded the historic portion of the work of the Con- 
ference. Then Mr, George Murray, F.L.S., of the British 
Museum, gave an account of the history, of the study, 
and of the present state of our knowledge of the potato^ 
disease. The facts he mentioned have already appeared 
in these columns. The day’s work ended with a vote oi 
thanks to the Chair, proposed by Earl Cathcart. 

On the second day of the Conference, Mr. W. S, 
Mitchell in the chair, the hrst paper read was by Dr 
Maxwell Masters, F.R.S., “ On the Production of Varie- 
ties by Cultivation." It embodied the thoughtful appre 
ciation of past work, and what has to be done in th< 

I future. It IS on hybridisation our hope must mainly rest 
I on a cross by artificial fertilisation between two distinct 
I species, all other “ cultivation " being but a continuec 
I ringing of changes. It was, from a practical point of view 
I the most important communication made to the Confer 
encc. The tollowing papers by Mr. W. Earley, Mr. A 
Dean, and Mr. R. Dean took up the question of cultiva 
tion from the grower’s point of view, and coming as iht] 
did from such recognised practical men they were o 
value. Mr. Hibberd criticised, from his own experiments 
the value of the Jensen system of earthing-up, and statet 
his belief that it did not add to the crop, even if it might 
as asserted, prevent disease from spreading. He suggested 
and backed up his suggestions with reference to nis owi 
experience, that the early raising of a crop showing signi 
of disease was of use. The period for doing thisi, how 
ever, he did not mention, and to raise a crop before th 
starch is formed in the tubers would be of little real value 
The suggestion, however, is one of importance for futur 
consideration. He detailed an unintended experimeni 
made during the last twelve months which is wor^lf^ 
attention of practical men. It will reach them t^g /W 
horticultural journals. Mr. R. Dean, in his 
mitted that, although he had thought potato;«^^^e.W^ 
thoroughly “ threshed out," he had come 


not been paid to degeneracy and the * 

though it is very well to produce new vai ”0 ^ 
is to gel them into general use. P«op|^^er depwr^ 
old lines. In the course of his paper ^low$: — 
tilling. Mr. A. Dean, in reading on “ R^t to conYjf^^® 
of potatoes,” referred to the fact tj?^ 
varieties do not produce any fiowers. and some wit 
flowers do not mature pollen. He detailed ^veral expen 
ments in crossing, and especially drew attention to vmietie 
that do or do not produce much haulm. As it is throogl 
the leaves on the haulm that the disease reaches n pl^n^ 
this is a matter of importance. In the course of the dis 
cussion Mr. Ap Thomas gave some valuable mformattoi 
about potatoes in South America, and Earl v^thcart ea 
pressed the hope that the information should be in sotm 
form preserved . - ^ *1.' 

After usual votes of thanks bad ^n passeo, 
seaetaU, «iwc«sm 4 opiniem in convnmtion wu tb 
ExhiWtiflttAoubi hav* been aptn ftwfow » mI» i mm 
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people vfhQ view the whole subject from different stand- 
points, have done good appears to be admitted. The 
minre will show. 

NEW' ZEALAND COLEOPTERA ' 

I N an important memoir quite recently published, Dr. 

Sharp describes a large number of new species of 
Coleoptera from New Zealand. Although the entomology 
of these islands is of considerable interest, it is still very 
imperfectly known, and a quite erroneous idea as to its 
poverty is very often found to exist. Linnaeus knew of no 
Coleoptera from the group, but a small number had been 
obtained by the naturalists of Capt. Cookes voyage. Some 
of these were described by Fabricius about a century ago, 
and a few of these are still to be found in the Banksian 
Collection at South Kensington, but from Cookes day 
until the date when the island was visited by Her Majesty^s 
ships Erebus and Terror little was done in the way of 
investigation. When Adam White published the account 
of the Coleoptera of this last Expedition (1846), he enu- 
merated all the species of the group known to date to 
inhabit New Zealand, and the total was about 150 ; how- 
ever, between 1866 and the present time, the greatly 
increased activity of collectors swelled the number of 
species known to nearly 1500, and in the memoir we 
are now noticing Dr. Sharp describes 141 additional 
forms. Dr. Sharp still, however, regards the Coleo- 
pterous fauna as very incomplete, and on the con- 
sideration of such data as he possesses ventures on 
an estimate that between 3000 and 3500 species will 
probably be found in New Zealand ; so that there is 
an immense field still open for collectors. The fauna 
so far as known is very analogous to that of Europe in 
extent and complexness. The species when examined 
show similar structures, exhibiting analogous gradations 
and cross affinities, but the New Zealand insects possess 
a larger proportion of forms in which the structures are 
less perfect — comparatively, as it were, little evoluted. In 
brilliancy of colour and in large and conspicuous forms, 
the New Zealand Coleoptera are very deficient, but to the 
specialist they make up for this in the interest attaching 
to many of them as isolated forms having, so far as is at 
present known, little or no connection with the ordinary 
Coleopterous fauna of the island. 

While the data are so imperfect it is obvious that no 
reliable answer can be mven to the question of the affini- 
ties of the New Zealand fauna ; but Dr. Sharp, from what 
is known, entertains the impression that it will be in the 
Chilian and Patagonian fauna that the greatest amount 
of affinity will be found, and that, while numerous points 
of propinquity with the Australian fauna undoubtedly 
exist, yet they are rather exceptions dealing with isolated 
forms, and but little afifect the mass of the fauna. 

Lasiorhynchus barbicornis is the only member of the 
Brenthidae found in New Zealand, and is perhaps the 
inost remarkable beetle of the islands ; it must be con- 
sidered a highly evoluted form, the sexual difierentiation 
being great, with remarkable male characters, large size, 
and considerable perfection of general structure, and 
while it appears to be quite foreign to the New Zealand 
fauna, it would seem to have no really close ally in any 
other country. 

Another isolated form, of lai^e size, for many years 
Imown, but still a great rarity, is Dendroblax. Its posi- 
tion has never been satisfactorily fixed ; it has no ally in 
New Zealand, and no near ally out of it. Such cases are 
extremely difficult to explain. Dr. Sharp thinks it pos- 
» 1 Wc that there has been going on in New Zealand, for 
an enormous period of time, the evolution of a fauna 
with that of the continents of the world, and thSit 
it has occasionally received intrusions 


from other countries, some of which have continued to 
evolute since their introduction, while others have re- 
mained with little change. On such a view Dendroblax 
might be an ancient intrusion into New Zealand, which 
has become extinct elsewhere, and has evoluted but little 
in New Zealand ; while Lasiorhynchus might have 
evoluted much since its introduction. 

This memoir forms a part of the Scientific Transactions 
of the Royal Dublin Society, and both as regards the 
paper and press-work it is extremely creditable to the 
Society. The two quarto plates contain fifty figures of 
the new species described. These are from the pencil of 
Baron Schlereth, of Vienna, and are among the best 
illustrations of Coleoptera we have seen. The plates 
have been printed after a new and brilliant process by 
Bannwarth, of Vienna. 


THE RELIEF OF EMIN PASHA 

E verybody seems agreed that Dr. Schnitzler, better 
known as Emin Bey, but recently created Emin 
Pasha, ought to be relieved ; for he does not want to be 
rescued. For ten years he has been in the Eg^tian 
service, for most of that time as Governor of the Equa- 
torial Province, which, in spite of the Mahdi and his 
hordes, the death of Gordon, and the collapse of the 
Egyptian Soudan, he continues to administer with success, 
and to the comfort and satisfaction of all but slavers. 
What Emin Pasha has done for science in the little 
leisure left him by his arduous duties, the readers of 
Petermann's Mitteilungen and the Proceedings of the 
Zoological Society know. He is a good type of the kind 
of explorer that is wanted now that mere pioneering 
work has been pretty well exhausted : a man well quali- 
fied by his scientific training to remain in a particular 
region for years if necessaiy, and study it in all its 
aspects. We have had such men in the past : some of 
the greatest names in science could be mentioned as 
examples. We do not insist in these pages on the great 
services which Emin Pasha has rendered to civilisation 
dining his residence in the Soudan, first as the noble- 
minded Gordon’s lieutenant, and latterly as one who, 
in the spirit of Gordon, resolved to stick to what he con- 
ceived to be the post of duty at all hazards. Our own 
Government has virtually admitted its responsibility for 
the present position of Emin Pasha, but has weakly 
attempted to shirk its duty by devolving the business of 
relief on private individuals. Should disaster happen, 
however, to Emin Pasha or to any expedition sent to his 
relief, we may be sure that public opinion will not blame 
any private individuals. Government, however, has gone 
so far as to promise every assistance short of contributing 
money. 

It is unfortunate that already there has been a delay of 
several months since first we knew of Emin Pasha’s 
critical position, and since first the Intelligence Depart- 
ment began to make inquiries as to the l^st route for a 
relief expedition. Even now, when an expedition has 
been decided upon, there seems little prospect of a speedy 
start. Surely, if those to whose hands tne 10,000/. con- 
tributed by the Egyptian Government have been intrusted 
had the interests of Emin Pasha solely at heart, a com- 
petent leader would have by this time been within hail of 
Zanzibar. A better leader, under the conditions, than Mr, 
Stanley could probably not be found ; but surely there 
has been unnecessary delay in deciding to send him. The 
idea of more than one expedition is entertained by many ; 
and, as our map will show, the most direct and safest 
route is by Masai Land, about which we now know so 
much through the journeys of Mr. Thomson and the late 
Dr. Fischer* Dr. J unker telegraphs froth Zansibar that a 
relief ^edition Is ur^tly necessary, and that fight- 
ing is inevitalEde, Mr. Stanley ought to ^ sent By the 
iiamt^ Imd mt^as shiE!^ tm ^ 
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and Uganda, and skirting Lake Baringo and Tnrkan, we Wadciai,, where Emin Pasha is stationed, is only 6» 
doubt if any fighting would be necessary. We have miles, and thus is the shortest of all the routes. Mn 
reason to believe that the King of the Belgians will not Thomson has traversed this route to within 300 miles of 
object to Mr. Stanley undertaking an expedition, and , Wadelai, and these 300 miles are as yet unexplored The 
that Mr. Stanley will choose the East Coast route, but | most formidable difficulty here would be the belli- , 
whether through Masai Land, or by the the west side of | cose Masai, but these, Thomson has shown, can, 
Lake Victoria Nyania, and so on to Albert Nyanza, re- j after all, be managed. By keeping well to the east, there 
mains to be seen. What geographers would like most of | would be little danger of the cruel young potentate of 
all, would be an expedition by the Congo and Mobangi j Uganda hearing of the expedition, and so the Jives of 
Rivers. In this way, not only would fresh discoveries be j missionaries and native Christians would not be cndan* 
combined with the relief of Emin Pasha, but, by send- 1 gered. Next is the Uganda route, which is underst(^ 
ing out two independent expeditions, the latter would I to be favoured by Mr. Stanley, and which is 1050 miles 
almost certainly be accomplished, | in length, and all previously traversed. Most tempting of 

Our map is intended to show the various routes that | all the routes, if exploration were the only object m view, 
have been proposed. There is, first, the Masai Lknd | would be the Congo-Mobangi route. The Mobangi is 
route described above, the total length of which, to ' one of the greatest of the tributaries of the Congo, and 
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has been navigated for about 250 miles by Mr. Grenfell 
On the other hand, Dr. Junker has been down the Welle- 
M^ua to 22^" E., within about 200 miles of GrenfelFs 
farthest Now, if wc were certain that the two 
rivers were one, in spite of the rapids on the 
Makua this is a route we should be strongly in- 
clined to support. But no risks should be run and no 
experiments tried in a matter so critical. By all means 
send an expedition by this route, and solve one of the 
few remaining hydrographical problems in African 
geography. We must say, however, that those best 
acquaint^ with the levels in this region still maintain that 
the Welle does not come down to the Congo at all, or^ if it 
does, not^ the Mobangi. This route is 1900 miles in 
length. The Abyssinian route, in our opinion, does not 
deserve any consideration so far as the relief of Emin 
Fasha is concerned, though there is some exploring woii 


4cr . 
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to be done in this direction. The total length from 
Massowah to Wadelai is 1400 miles,— Massowah to 
Fashoda 700 miles, of which at least one half is un- 
explored, and from h ashoda to Wadelai by the Nile about 
700 miles. In the same category as the Abyssinian 
route is the Shoa route— 1050 miles, from Assab to 
Wadelai, 300 miles being unexplored. There is also a 
rumour that the King of the Belgians intends to send Wfr. 
Stanley up the Nile, out this is a rumour that can scarcely 
be credited. . u 

Altogether it seems evident that, if Emm P^a ts to ^ ^ 
reached with the least possible delay and with sub- 
stantial relief, the Masai Land route if the one m take. 1 
There is one important consideration that must be 
tioned. With a caravan consisting^ solely of men twfi i 
could take only what they themsdVes would consumer 
aiid.it is difficult to see how a supply of ammunition and 
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Other necessaries could be conveyed. Now, by Masai 
Land it is .all but certain that camels could be utilised, 
and these animals could find their own provender. With 
30 or 40 camels and 60 donkeys, very substantial relief 
could be taken to Emin Pasha. Indeed, the whole route, 
at least to the borders of Emin Pasha^s province, is so 
comparatively level that Cape wagons could be taken, 
though in such an expedition it would not be advisable to 
try the experiment. The important thing is that there 
should be no further delay in starting at least one expe- 
dition, whoever the leader is to be. 

Mr. Stanley was to arrive at Southampton yesterday, 
and we may be sure that if there is any delay in getting 
an expedition under way he will not be to blame. 


NOTES 

On the 15th inst. a meeting was held of the Association for 
Promoting a Teaching University for London, when the Com- 
mittee presented their second report. At a meeting held in 
December 1885, the Committee were instructed to open com- 
munications with the governing bodies of the University of 
London, University College, King’s College, the Royal College 
of Physicians of London, the Royal College of Surgeons of 
England, and the various Medical Schools of London, as well as 
with the Council of Legal Education, for the purpose of pro- 
moting the object-s of the Association on the basis of that report. 
I’he Committee have been informed by the Senate of the Uni- 
versity of London and by the Councils of University College 
and King’s College, that committees of those bodies had been 
appointed to consider the objects and proposals of the Associa- 
tion. The Council of King’s College have adopted a resolution 
to the effect that ^‘the Council, while reserving their opinion as 
to the details of the scheme laid before them by your Committee, 
approve generally of the objects which the Association has in 
view/' The subject having been brought l>efore the Council of 
University College, they adopted a resolution to the following 
effect : — ** I'hat this Council do express a general approval of 
the objects of the Association, which are as follows (i) The 
organisation of University teaching in and for London, in the 
form of a teaching University, with Faculties of Arts, Science, 
Medicine, and Laws ; (2) the association of University 
examination with University teaching, and direction of both 
by the same authorities ; (3) the conferring of a sub- 
stantive voice in the government of the University upon 
those engaged in the work of University teaching and exa- 
mination \ (4) existing institutions in London, of University 
rank, not to be abolished or ^ ignored, but to be taken as 
the ba-e^ or component parts of the University, and either 
partially or completely incorporated, with the minimum of 
internal change; (5) an alliance to 4e established between the 
University and the Professional Corporations, the Council of 
Education as representing the Inns of Court, and the 
Royal CoUeges of Physicians and of Surgeons of London.” A 
conference between the deputation of the Committee named in 
that behalf and the Committee of the Senate of the University i 
of London was held on November 23 at the Univereity of 
London ; and, at the conclusion of along and important dis- 
cussion, the Vice-Chancellor gave lo the deputation the assur- 
ance that the general disposition of those present was to move 
in the direction indicated by the Association. Various other 
institutions have virtually expressed approval of the object of the 
Association, and, while awaiting some further com nunication from 
the Senate of the University of London, which it is understood 
be-made, either to them, or in an independent way to the 
University teachers of London, the Committee propose to take 
^ Wnging to the noUce of Her Majesty's Government 
' exists for the co-operation of the Government 


and of the Legislature, in order to place University teaching in 
I.ondon on a more satisfactory basis. 

In connection with the report referred to above, the Uni’- 
vtrsity CoWge Gazette of December 17 contains a loag 
article sketching briefly the career of University College, and 
alluding specially to the results of its severance from the Uni- 
versity. The University, the article maintains, has carried out 
with great success, and to the great benefit of many workers, its 
design of a testing machinery that should enable it to throw its 
degrees open to all the world, without restrictions of any sort. 
It has grown to be a great Imperial University. Whatever faults 
there may be in its imperial system are of a kind to be corrected 
in the ordinary course of administration as time proves the need. 
On the side of the University of London, there is leisure now to 
go back to the point of separation from the Colleges, and having 
done one part of its work well, see that it does not leave the other 
undone. On the side of the Colleges, and of London itself, 
there is now a determination that the chief city of the 
world, abounding in the best elements of a true Uni- 
versity life, shall not remain without a teaching University, 
The first aim of University College, the article goes on to 'say, 
is to form an alliance with the present University, by large ex- 
pansion of its powers. “ The desired work can be done so 
much more thoroughly by the Univer>ity in concert with the 
College, and the issues are ko important for their influence on 
the London of the future, that, if the result of the present de-. 
liberations at the London University were but faintly satisfac- 
tory, effort towards united action should be steadily continued 
by our College. Not until it has been proved (apart from rash 
assumption) that the desired concert cannot be obtained, should 
we consider that the time had come for advancing our next 
line of battle. Then it must he our resolve to apply all our 
powers to the creation of a separate teaching University 
in London ; to the resuming of our first battle, and recovering 
for University College the position it gave up on conditions that 
are no longer fulfilled. King’s College will join forces with us, 
but with or without allies we must press on to victory, and in 
this form of the battle, should we be forced to it, we depend on 
ourselves ; we shall have public feeling with us, and the fault 
will be ours if we fail,” 

The death is announced, on Friday last, of Sir Douglas 
Forsyth, at the age of fifty-nine years. 11 c will be best known 
to science as the leader of the mission to Kashgar, the report on 
which, only recently completed, forms so valuable a contribution 
to the natural history of Central Asia. 

It is evident that at Rodriguez, a small dependency of 
Mauritius, the indigenous plants are threatened with extinction 
from an enemy of a peculiar character. In the Annual Report 
of the Acting Civil Commissioner on Crown Lands and Forests 
for 1885 it is stated : — **ln my report for the year 1884, I 
pointed out the existence of a kind of white lice, commonly 
called here * cochcnille, ’ which had in a very short time multi- 
plied enormously, and threatened to destroy the forests of 
Rodriguez. During the year 1885 matters looked more alarm- 
ing still. It was reported to me that these insects had begun 
to attack the maize, manioc, and bean plantations : I myself 
while visiting the mountain ascertained the correctness of the 
report. However the bean harvest had not been bad, and the 
inhabitants had not to suffer from any scarcity of food. As 
regards the citron, lemon, and orange trees, for which l^iis 
island has long been famous, hundreds of them have been killed 
by these insects. The mango and coc:)anut trees felt their 
baneful influence, and yielded sour and unsavoury friiits. One 
of the best forest trees which grow hcfc, the ^BqIb 
(FmHdia seems unable to resist their uttadc, and I 

am afraid that there will not be one of these trees left udtfaki a 
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tw^yemoQtlit unless by «>me beppy drcomsUuioe, these ioseeto 
were to disappear altogether.” We learn (rom Kew that the 
interesting indigenous tree, whose complete extinetion within 
twelve months is here anticipated, is very rare in Mauritius, 
and unless steps are taken to preserve it at Rodrigues, it will 
probably disappear altogether as a forest tree from the flora of 
these islands. 

A MASTING of students anxious to form a Biological Society 
in connection with University College, London, was held on 
Monday, the I3tb, in the Zoological Theatre, Prof. Lankester 
in the chair. The provisional Committee appointed at the hrst 
meeting submitted to the Society the rules they had drawn up, 
which after some discussion were passed with slight amend 
ments, and sent up to the Council for approval. Many lady- 
students were present at this meeting, and so strong is the wish 
on all sides that they may be admitted to the Society, especially 
as the classes of Botany and Zoology have been thrown open to 
them, that two lady-students were put up as candidates for the 
Committee, and only missed election by a few votes. 

At a meeting of biologists held in the Natural History labora- 
tory, University College, Liverpool, on Saturday, December 1 1 , 
it was resolved to found a Biological Society in Liverpool, to 
have for its object the study and advancement of zoology, botany, 
palaeontology, anatomy, physiology, and embryology, ami the 
publication of papers of scientific value on any or all of these 
subjects. The following gentlemen were elected as office-bearers 
for the ensuing year : — President : Prof. W. Mitchell Banks, 
M.D., F.R.C.S. ; Vice Presidents : James Poole, J.P., Mayor 
of Liverpool, and Prof. W. A. Herdman, D.Sc., F.R.S.E, ; 
Treasurer: J. C. Thompson, F.R.M.S. ; Secretary: R. J. 
Harvey Gibson, M.A., F.R.S.E. It was decided to hold the 
first meeting of the Society at University College on Saturday, 
January 15, 1887, when the work of the Society will be initiated 
by the deliveiy of an inaugural address. 

During a recent voyage of the U.S.S. yuniata to South 
America, observations were made as to the height and length of 
waves, with the following result, as reported by Commander 
Davis : height of wave from hollow to crest, 25 feet ; length 
from crest to crest, 375 feet ; wave-period, 7 5 seconds. The 
wind-velodly at the time was 10 miles per hour. The height of 
wave was measured by the elevation at which an observer could I 
see over the crest when the ship was in the hollow. The wave- ' 
period was estimated by counting the average number of waves 
per minute. The wave-length was determined by the time 
occupied by the crest in passing a measured portion of the 
vessd^s length. 

It is stated that the task of working up the materials collected 
by the survey parlies of the Afghan Boundary Commission during 
the past two years into a regular series of maps has been under- 
taken by Capt. Gore, R.E., and that it will be carried out at 
Dehra Dun. 

Higher mathematics in its applications to social problems is 
the subject dealt with in a new Vienna journal, Die Controle^ 
which is edited by the mathematician, Dr. Grossmann. In an 
Appendix, entitled “Die Mathematik im Dienste dcr National- 
oekonomie,” questions of national economy arc treated on a 
tnathematical basis. 

Prof, Dewar’s course of six lectures on the Chemistry of 


Tkb luft iBHdl ^pom Singapore brings news of the^ 4 «ath thee 
on November 39, of Mr* William Cameron* exp^p^ and gm 
legist to the Government of the Straits Settlemef^ at the a| 
of fifty-three. Mr. Cameron, after an eventful Ine in Engles 
and Australia, settled down in the Straits Settlements, whe 
his practical knowledge of mineralt^ and g^logy, combhu 
with his love of exploration, procured him aeverid appointmeni 
Lately he had been employed by the Colonial Government 
exploring and mapping out the unknown parts of the Nad 
States, and he received the title of Government Explorer ai 
Geologist. The production of one of his maps of these Stat 
has recently been noticed in Ihese columns. He was wt 
known throughout the Native States, especially amongst tl 
Malays and Sakics, of whose language and customs he is said 
have had a most accurate knowledge, and over whom he b 
great influence. 

On December 18 the fine new Ethnological Museum at Bcrl 
was ceremoniously opened by the Crown Prince, who w 
accompanied by the Princess. The Museum, which is a vc 
fine large building, contains collections from all parts of t 
world, including the antiquities dug up by Dr. Schliemann 
IHon. Herr Gossler, the Minister of Public Worship, read ) 
address on the nature and objects of the institution, and t 
Crown Prince in replying referred among other things to t! 
benefits which had accrued to the Museum from the coloni 
expansion of the Empire. 

At the last meeting of the Paris Geographical Society, ^ 
de Lesseps was in the chair. After having heard an account 
an expl ration in the Panama Isthmus by M. Dt^ire Chama 
the Chairman spoke about the canal. He said that, if ncc< 
sary, sluices should be constructed, so that the canal should 
opened at any price in 1889. Ulterior steps should be taken i 
dispensing with them. 

We have received the report of the Leicester Literary a 
Philosophical Society for the past year, and also the first numb 
of the new quarterly series of the Transactions* The repo 
from the various sections contained in the former arc in 
respects but one eminently satisfactory, as they show gr< 
activity and excellent work. The exception is Section B, 1 
astronomy, physics, and chemistry, in respect to which it 
stated that there is “ a lack of interest in Leicester in physii 
science, especially when real work is to be done.” Indeed, 
has become a question whether the Council should not be ask 
to terminate the existence of the section; but “the Coun 
express a hope that the section may live through its time 
depression, and, when the interest in physical science has 
vived, may regain its vigour.*’ We are glad to observe that t 
botanical sub-committee, who have undertaken and are n 
editing a work on the flora of Leicestershire, have nearly co 
pleted the printing of the book, and hope to be able shortly 
announce its publication. The TVansactions will in future be pi 
lished quarterly, in place of annually with the CounciPs repo 
Of the first quarterly number of the Transattions little n< 
be said. It speaks well for the prosperity of the Society that 1 
annual publication no longer supplies its requiremenU, and t 
high standard of the papers read is shown by the fact tl»< 
number of them have been published by scientific p^odi«ls 
repute. The papers now published deal mainly with actenti 
subjects connected with Leicestershire, such as the 


Li^t and Photography (adapted to a invenile auditoiy) which county, the Lower Lias and Rhsstlca to tto Siam 

begin on Tuesday next (December a8) at the Royal Instimtlon Uicerter, &c. Special ntention ahould betnade of 

will be Tery fully illuatrated. Arrangeroento have been made i„tcrMting chart by Mr. Montagu Browne, (^ng t he M tw 
for the introduction of a powerful beam of electric light, equal ^ summer totds of passage to Leicestershire, from 11 

to intensity to a sunbeam, into the theatre, for photographic to 1886. 

experiments. Many Improvements have been made to the warn* ^ M c Vum* is intendlcffi entlrd] 

tog, Hghtiim, and venriteUon of the theatre daring the autumn of Piof. pSuttfi ”i 

vecaii. 


ft-cast and almost f^write hi| «ditk»o 
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6f Botany,” and that his new work may be 

,.jt^ Messrs. Swan Sonnenschein and Co. in the 
onrseof nski year. In the meantime the publishers are re- 
IHS^g the eidsting book without alteration. 

iif the anmu^ report of the Leyden Museum for the year 
[ ending September i, 1886, Dr. Jentink, the Director of the 
I Museum and the successor of Prof. Schlegel, is able to report sub- 
I stantial progress with the zoological collections, the most notice- 
able additions being an egg of MpyornU maximus and a skeleton 
of Echidna bruijuii. Considerable series of animals of all 
classes have been added to the Museum from the travels of Mr. 
Stampfli in Liberia and Mr. Van der Kellen in Benguela. 

According to the Colonies and India^ the last experiment in 
sending salmon-ova to the antipodes appears to have been a 
great success. In January 1885, ^ shipment of eggs was made 
by Mr. James Youl, by desire of the Tasmanian Government, 
and the bulk of the eggs reached the colony in good condition, 
development of the embryo having been suspended by means of 
Haslam’s refrigerating machinery. The eggs have developed 
into ** fry,*’ and the “fry” into “smolts,” for several young 
salmon about 8 inches long have been captured accidentally in 
the Tasmanian Mersey. 

1'he same journal states that a Mining Institute has been suc- 
cessfully launched at Sydney, with a programme of future work 
calculated to increase the welfare of the mining industry. 

In the Reingraben s’ ate of Polzberg, near Lunz (Austria), 
among other fossils a well-preserved skull of Ceratodus has 
been found. Two years ago a flat-pressed vertebral column 
was found in the same place, which seems to have belonged to 
the same animal. 

The additions to the Zoological Society’s Gardens during the 
past week include a Red-handed Tamarin (Midas rufimanus 9 ) 
from Surinam, a Mauge’s Dasyure (Da^yurus maugtri) from 
Australia, presented by Mr. Robert J. Hamilton ;*two Collared 
Peccaries (DicotyUs iaja^u) from South America, presented by 
Mr. Thomas Bell ; two Peafowls (Pavo cristatus d 9 ) from 
India, presented by Mr. Richard Hunter ; two Indian Crows 
(Corvus spUndens) from India, presented by Lord Lilford, 
F.Z.S. ; a Yarrell’s Curassow (Crax carunculatd) from South- 
East Brazil, a Razor-billed Curassow (Mitua tuberosd) from 
Guiana, a Red-billed Tree Duck (Dendrocygna autumnalis) 
from America, two White-faced Tree Ducks {Dendrocygna 
vidnaia) from Brazil, presented by the Rev. W. Bramley 
Moore ; four Herring Gulls (Larus argentaius)^ British, pre- 
sented by Capt. S. T. Sargent ; six Spectacled Salamanders 
{Salamandrina perspicillata) from Italy, presented by Prof. H. 
H. Giglioli, C.M.Z.S. ; a Macaque Monkey {Macacus cyno- 
^olgus)^ an Isabclline Hefct (Ursus isahellinus d ) from India, 
deposited. 

OUR ASTRONOMICAL COLUMN 

Barnard’s Comet,-— This comet has become an exceedii^ly 
hateresUng object, of no small beauty and brightness. Prof. 
Cacciatore, Director of the Palermo Observatory, in a letter 
I appwing m the GiomaU di Sicilia of December i, speaks of it 
as visible to the naked eye. He says i— “ Its head shines as a 
star of the fifth mamitude, and is accompanied by two tails, 
the one directed to the north-west, of a length of about a degree 
and a half, and the other to the west, about half a degree in 
length.” But few observations would seem to have been made 
of the cwet in this country, when the comparative brilliancy 
^ the object is borne in mind ; still, several English observers 
'have callra attiriition to the second tail. One observer sneaks of the 
tail as being, on December 9, more than icf in length, 
t^ble to the naked eye ; the second tail, which was indmed 
other, was much ftinter and shorter, 
‘ an aperture of about 2 iuchet (6 show it well. 


The comet is now receding ra|ddly both from the earth and sun, 
and as its dedination is diminishing, it will soon be lost to 
English observers. 

Rotation-Time of the Red Spot on Jupiter.— Prof. 
Young, in the December number of the Sidereal Messenger^ 
gives a fresh determination of the rotation-period of the great 
red spot on Jupiter. The determination rests upon eight ol:^r- 
vations made in the spring of the present year, and the rotation- 
period deduced is ph. 55m. 407s. ± o-2s. ; the probaWe error 
of a single observation being ± 44s. This rotation-period 
shows that the gradual retardation of the period still persists, 
the following having been the values deduced in former years : — 

h. m. s. 

In 1879 Mr. Pratt made the period 9 55 34 9 

1880-81 Mr. Hough ,, 37*2 

1882- 83 „ „ 38-4 

1883- 84 tt It 3^*5 

1884- 85 tt tt 4U‘* 

Prof. Young remarked the apparent overlapping of the 
southern belt and the red spot which took place towards the 
end of March and the beginning of April, and which was ob- 
served by manv English observers (Observatoiy^ May 1886, 
p. 188) ; but, whilst admitting that it was impossible to say which 
was uppermost, Prof. Young was inclined, in opposition to Mr. 
Denning’s view, to believe the red spot to be the lower. Mr. 
Denning has pointed out that the apparent partial coalescence of 
the two markings was simply due to an arm of the southern belt 
overtakingthe red spot, the former having a rotation-period shorter 
by about 19s. than the latter. Prof. Young observed a white 
spot in a yet higher latitude than this part of the southern belt, 
and deduced a period of rotation for it of 9h. 55m. 11*143. It 
would thus appear that the red spot moves more slowly than the 
markings on either side of it, to the south as well as to the north. 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1886 DECEMBER 26-1887 JANUARY 1 

R the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 

Al Greenwich on December 26 

Sun rises, 8h. 7m. ; souths, 12b. om. 51*43. ; sets, I5h. 54m. ; 
deck on meridian, 23° 22’ S. : Sidereal Time at Sunset, 
22h. 14m. 

Moon (one day after New) rises, 8h. 32m. ; souths, I2h. 56m. ; 
sets, i7h. 22m. ; deck on meridian, 18** 54* S. 


Planet 

Rises 
h. m. 

Souths 
h. m. 

Sets 
h. m. 

Deck on meridian 

Mercury 

6 18 ... 

10 28 .. 

• >4 38 

... 20 50 S. 

Venus ... . 

.. 8 35 ... 

12 25 .. 

. 16 15 

... *3 49 S. 

Mars ... . 

.. 9 47 ... 

*3 57 .. 

. 18 7 

... 20 55 S. 

Jupiter... 

... 2 32 ... 

7 40 .. 

.. 12 48 

... 10 52 S. 

Saturn... 

... 17 6* ... 

I 10 ., 

• 9 14 

... 21 44 N. 


* Indicates that the rising is that of the preceding evening. 


Variable Stars 

Star R.A. (t887’o) Decl. (1887*0) 

h. n. o i h* m. 


U Cephei ... 

0 

52*3 

.. 81 

16 N. . 

.. Dec. 28, 

0 

24 

pt 

Algol 

• 3 

0*8 

.. 40 

31 N. . 

•• „ 27, 

0 

58 

m 

A Tauri 





29 f 

21 

47 

m 

3 

54*6 . 

.. 12 

10 N. 

28, 

4 

27 

m 

8 Librse 





Jan. I, 

3 

19 

m 

... 14 

54*9 . 

.. 8 

4 S. . 

.. Dec. 27, 

20 

7 

m 

U Coronas ... 





30 » 

3 

58 

m 

... IS 

13*6 .. 

. 32 

4 N. 

27 » 

17 

40 

m 

R Serpentis ... 





31. 

4 

31 

m 

... 15 

45*5 . 

. IS 

29 N. 

29. 


M 

$ Lyrse 

... i8 

45*9 . 

•• 33 

14 N. 

28, 

0 

0 


R Lyne 





3 i» 

29 » 

5 

0 

M 

... 18 

5^*9 .. 

•43 

48 N. 



m 

8 Cephei ... 

... 22 

25*0 .. 

• 57 

50 N. 

26, 

21 

30 

m 


M signifies maximum ; tn minimum riMs secondary minimiun. 
Meteor-Showers 

On December JD and 31 slow bright mahson fall fitom a 
radiant near 2 Ly&ts, R,A. 9a*, Decl. 57** N. Otker 
of the season radiate firom near C Vnm Majorisi 
Ded. 57^ N*, and firom near fi Bootis, R.A. 221*, Ded. 41* K. 
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OttnUatien of Star by tk* Moon (visible at Greenwidi) 

Correftpooding 

D«. Star M.J. D!„p. R«p. 

invented image 

h. m< h* m» q 0 

aS 29 Capricomi 6 ... 18 31 ... 19 34 ... 159 307 
Dec. h, 

27 ... 19 ... Mars in conjunction with and 3* 29' south 

of the Moon. 


GEOGRAPHICAL NOTES 

Several recent German geographical periodicals refer to a 
paper read by Prof. Kan, of Amsterdam, before the Section for 
iieography and Ethnology at the fifty ninth Congress of German 
Physicians and Men of Science at P>erlin in September, urging 
on German explorers the necessity of undertaking a geographi- 
cal and geological exploration of the Moluccas. He said that, 
atthongh Europeans had settled in the islands for centuries, our 
knowledge of the orohydrography, especially of the physical 
features of the archipelago, was exceedingly small. Excellent 
charts exist in abundance, and travellers, English and German, 
have subsequently visited it ; but they were neither geographers 
nor geologists, but as a rule studied only the fauna and flora. 
The Dutch Government has done nothing as yet in reference to 
the geography of the Moluccas, because it has turned all its 
energies to proairing good maps of the more extensive Sunda 
Archipelago, Java has been triangulated and surveyed ; there 
a.rc excellent charts of the coast of Sumatra, and the triangula- 
tion of this great island has also been commenced, and, in late 
years, maps of parts of Celebes and Borneo have been produced, 
in geology, those islands of the .Sunda Archipelago which con- 
tain useful minerals have been studied, and excellent geological 
maps of Sumatra, Banka, Billiton, South-East and North-West 
Borneo have appeared. In addition, the Government places 
annually at the disposal of the Geographical .Society of Amster- 
dam 10,000 florins, which, Prof. Kan hoped, would next year 
be applied to the exploration of the Aru Islands. On the 
whole, therefore, the Dutch authorities are not lax in surs'eying 
and mapping their possessions in the East. Besides the Moluc- 
cas, Flores and Timor still offer a virgin field to the explorer, 
and Prof. Kan hinted that the traveller who undertook the work 
would not lack pecuniary or other help in Holland. 

The last number of PeUrmantCs Mittcilun^en conta'ns ih'» 
conclusion of Lieut, von Fran9ois\s .account of his journey in the 
Southern Congo basin, the present instalment beinr mainly 
occupied with climatology and detailed hydrographical observa- 
tions. Dr, Philippi also concludes the very interesting paper, 
to which we have already referred, on the changes wrought by 
man in the flora of Chili. It contains systematic tables of the 
plants introduced into Chili, and which it now has in common 
with Europe. Dr. Emil Jung continues his examination of the 
last census returns of India, the special subject in this number 
being the effect of the last famine on the movement of the popu- 
lation. There is, further, a brief review of the new edition of 
Ber^aus’s ** Physical Atla.s,” and notes on an excellent map of 
the Dobrudja, which is appended. 

Wb have also received the last supplementary number (No. 
84) of the Mituihmgen. It deals with the economical geo- 
graphy of the whole of North America, and is really the first 
number of a series called ArchUj fiir Wistschafts^eo^^raphie. It 
treats of agriculture, forestry, mining, industry, trade, shipping, 
&c. 

At the last meeting of the Paris Geographical Society (No- 
veml^r 19), M. Hansen-Blani^sted read a communication on the 
ph^cal appearance of Denmark in the middle of the eleventh 
century, as compared with tha present time. M. Venukoff 
referr^ to the results of M. Nikolsky’s sluJies last year of the 
physical geography of Asiatic Russia, especially the gradual 
drying up of Lake Balka.sh. The level ot the lake is lowered 
b>' about I metre every fourteen or fifteen years. Two letters 
addressed to the Ministry of Public Instruction by M. 
Chaffamon en route for the Upper Orinoco, were read, one 
from Ciudad Bolivar, the second, dated August 18, from 
Caicara. An interesting communication was read with regard 
to the last resting-place of Tavernier, the celebrated French 
travellerj who died in 1689, It was long unknown where he 
was boned, but it has at last been discovered to be the Pro- 


testant cemetery at Moscow. The question of the best method 
of permanently marking the grave was referred by the Society 
to a Committee. Capt. Longbois read a humorous account of a 
journey to Choa, which had for its object the exploration of the 
Awash and its b^in. 

The current number of the Bohtin of the Madrid Geo- 
graphical Society contains an interesting account of Don Manuel 
Iradier’s recent explorations in the newly-acquired Spanish terri- 
tory on the west coast of Africa. The enterprising explorer paid 
two visits to this region — first in 1875 -77, and again in 1884-85, 
during which he traversed 40.0 miles between the equator and 
3* N. lat., penetrating from the sca-l)oard into the interior as far 
as about 20® E. long., and surveyin:j to their sources all the 
coast streams between the Rio-del-Campo and the Gaboon. By 
far the largest of these rivers is the Muni, which enters the 
Atlantic in Corisco Bay, after receiving the contributions of the 
Utamboni, Noya, and other considerable affluents on both sides, 
and draining an area of nearly 6000 square miles between the 
Gaboon and the Rio San Benito, 'fhe whole of this river-basin 
is now Spanish territory, the protectorate having been every- 
where accepted by the chiefs of the local tribes, who are col- 
lectively Known as Vengas, and belong in type and sjieech to 
the Bantu family. 

The same ftoktin reports the arrival in I.isbon of Major 
Serpa Thnto and Lieut. Augiisto Cardoso, leaders of the Portu- 
guese Expedition which has just compleled the exploration^ of 
the region between Mozambique and Lake Nyassa. Starting 
from Ibo, south of Cape Delgado, the explorers advanced to 
the Mutepuezi River, and thence to Medo, where, Serpa Pinto 
falling ill, Cardoso look the lead. After traversing ihe 
Meiarica district, the Lienda, an affluent of the Rovunia, 
was followed for some days, and fnind not to rise in Lake 
Nmaramba, but to flow through that lacustrine basin from 
Mount Songe, further to the west. From this jxiiut Lake 
Nyas.sa wa^ reached in the Ki-Rassia district, whence the 
explorer^ proceeded by the faiiuliar route down the Shire^ to 
the Zamljcsi, and so on to Quilimane, on the coast. Being 
provided with excellent instruments, the explorers w-erc able to 
take a very large number of astronomical and meteorological 
observations in a region now for the first time systematically 
surveyed. 

The prospectus has been issued in Vienna of a new geogra- 
phical jieriodical to be called Geogyaphiseke Abhandlungen ; the 
editor is Prof. Penck, of the Vienna University, and Herr 
ilolzel is the publisher. It is not intended to compete with any 
existing geographical publications, but railier to .supplctiK^nt 
them. Each number will lie complete in itself ; compilations 
will be wholly excluded, and although a certain number will 
appear in the course of a year, the dates v ill not be fixed beft^e* 
hand, in order to leave the writers as unfettered as possible. The 
three numbers promised are on the glaciation of the Salzach 
district, the orometry of the Black Forest, and tlie arrangement 
or distribution of the Eastern Alps, by Drs. Bruckner, Neu- 
mann, and Bohm respectively. 


ON SOME FURTHER EVIDENCES OF GLACIA- 
TION IN THE AUSTRALIAN ALPS^ 

S INCE my announcement of the discovery of glacier evidences 
in the .Mitta Mitta Valley (“On the Meteorology of the 
Australian Alps,” 7 vans. Roy. Soc. Vir/.^ 1884, p. 23), and 
Dr. von Lendenfeld’s subsequent discovery of traces of ancient 
glaciers on Mount Kosciusko (“On the Glacial Period in Austra- 
lia,” Proc. Linn. Soc. NS. /FI, 1885, p. 45), an interesting 
controveitjy has arisen respecting the nature and extent of such 
glaciation. Having recently undertaken an exploration of Mount 
Bogong, the highest mountain in Victoria, in comt^any with 
Dr. von Lendcnfcld, for the purpose of discovering further 
glacier evidences, and so aiding a solution of this imnortant 
question, I have mych pleasure in submitting the following re- 
marks on the results of that expedition. It tnay be of interest 
to review my connection with the controversy as a ^udent of 
physiography resident in the central part of the Australian Alps, 
During in^83, w^hen studying the jffora of the AustrMian Alps 
and collecting herbarium Specimens for our venerable Nestor of 
botanic science, Baron von Mueller, it appeared to me that the 
date of the introduction of the endemic of the Australian 

' Paper read at the Onaean Society of New South Wale#, on 
a6, 18W, by James Stirling, FO-S., F.L S. 
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(whow aKnitte* were so ctosdy Tasmanian) might safely 
« <S«ntred in gla^al move«n*nts since Miocene times (‘♦Re- 
tteries on Flom of Anstrelian AlpSy” StnUhtm Scunce Record^ 
S85, p* 93), psovided geological evidences which would lend 
npport to the hypothesis could be obtained ; for, as remarked by 
he ex- President of the Linnean Society, Mr. Wilkinson, F.G.S., 
T^h,S*, in one of his admirable addresses to the Society (Pre- 
ident’s Address, Linn, Soc, vol. ix., p. 1236), the 

ixistence of a semi-tropic flora in South-East Australia during 
’liocene times and its subsequent banishment from this region is 
ividence of a great change of climate in Post- Pliocene times. 

In a paper which I have in preparation on the geographic 
ange of the flora of the Australian Alps, it will be shown that 
nany species found there between 2000 and 5000 feet have a 
vide range, recent researches on the flora of Morocco in Africa, 
md on that of Kurum Valley, Afghanistan, having disclosed 
he prince of numerous species of plants common to the 
Australian Alps ; and as Sir Joseph Hooker remarked many 
'ears since in his splendid essay on the flora of Australia, “if 
IS complete evidence of such a proportionately cooled state of 
he intertropical regions were forthcoming as there is of a glacial 
londition of the temperate zones, it would amply suffice to 
Lccount for the presence of European and Arctic species in the 
Antarctic and south temperate regions of both hemispheres on 
he mountains of intermediate tropical latitudes.” 

As early as 1882 I discovered many examples of what ap- 
peared to be glaciated surfaces in the higher regions of the 
Australian Alps, notwithstanding that in some areas there were 
trong evidences of powerful sub-aerial denudation and erosion 
mving taken place during Pleistocene timss. En passant^ I may 
nention that these apparently glaciated surfaces were seen on 
he quartz porphyries of Mount Cobboras at elevations between 
yooo and 6 oto feet ; on the metamorphic rocks of Mount 
Pilot on the Pilot River Valley, down to 3000 feet ; and on the 
granitic rocks of Mount Kosciusko, recently photc^raphed by 
L)r. von Lendenfeld. Partly, however, from inexperience of 
glaciated surfaces elsewhere, I hesitated to pronounce authorita- 
ively on them as glacier evidences until further opportunities 
vere aflbrded me of discovering moraines and erratics at the 
ower levels. From the fact that my friend, Mr. A. W. Howitt, 
P.G.S., had not observed any appearances which he could in 
my way refer to a glacial peri^ analogous with that of the 
lorthem hemisphere, unless (as he further remarks) the okl lake 
basins near Omeo might suggest the action of ice (“ Geology of 
^^orth Gippsland,” (),y,G,S. Loud., vol. xxxv. p. 35), I thought 
t very probable that any pre-existing evidences at the lower levels 
night nave been scoured aw'ay by a subsequent pluviatile period 
“ On a Geological Sketch Section through the Australian Alps,” 
Trans, Roy, Soc, S.A., 1884). 

The publication by my friend, Mr. G. S. Griffiths, of a 
^aper on evidences of a glacial epoch' in Victoria during Post- 
Sliocene times (Trapis, Roy, Soc, Viet., 1884), induced me to 
't-examine the evidences at the higher altitudes, and to endeavour 
o follow the traces to lower levels in the Indi and Mitta Mitta 
valleys, with the result that I felt justified in making the an- 
lounccment previously referred to on December li, 1884, even 
hough some of the phenomena therein ascribed to glacier action 
night be found on closer scrutiny to have been produced by 
>ther causes. The indications taken as a whole were suflicient 
» my opinion to justify the hypothesis of glaciation, for on no 
uner conceivable theory, as it appeared to me, could the facts 
IS a whole be accounted for ; while refrigeration of the area, and 
he consequent production of glaciers in the valleys of the 
Auatrah^ Alps over wide areas, would harmonise with conclu- 
jons deducible from an examination of the flora and fauna. In 
he b^mning of January 1885, Dr. von Lendenfeld ascended 
tfount Kosausko imd photographed some glaciated surfaces, 
rom the absence of any reference to my previous announce- 
uents save a mere reference from the Souihem Science Record to 
he snqw patches at the higher regions of the Australian Alps, I 
Qt^red that Dr. von Lendenfeld was unaware of my previous 
sritmgs and discoveries, or he would not have stated in his 
hterestmg paper “ On the Glacial Period in Australia,” read 
jwre the l^nean Society of N.S.W. during January 1885, 
glacial area was limited to icx> square miles above 5800 
let^ttt^. On July 9 I published in the Transactions of 
he JS,oyal Society of Victoria the first of an intended series of 
Evidences of Glaciation in the Austi^ian 
certain phenomena in the Livingstone Creek 
River Valles. During the same month a 


paper, by Captain, now Professor, Hutton, F.G.S., of New 
^aland, was read before the Linnean Society of N.S.W., 
“On the Supposed Glacial Epoch in Australia,” being 
j in part a reply to Dr. von Lendenfeld’s previous writings 
concerning a very recent glacier epoch in the southern hemi- 
sphere, based upon New ^aland experiences and explorations, 
and partly an endeavour to show that the roches moutonnies and 
smoothed surfaces on Mount Kosciusko by no means imply, or,, 
to use the actual words of the learned Professor, “it by no 
means follows, rihat they were caused by a glacial epoch, because 
they might equally well be due to greater elevation, combined 
with greater atmospheric moisture. We are also advised to 
“ distrust an attempt to explain an isolated phetsomenon by means 
of a wide-spread cause.” Now it appears to me that Captain 
Hutton would not have assumed the isolation of the phenomena 
if he had been fully acquainted with the literature of the subject, 
and especially my announcement previously referred to. I do 
not propose to join issue with him in respect to the distinction 
he seeks to draw between a “ glacier epoch ” and a “gjlacial 
epoch,” but merely to show that the phenomena of glaciation 
I are not so isolated as his remarks would lead one to suppose he 
believes them to be. I am led to make these remarks because 
as a student of physiography I feel very much indebted to Prof. 
Hutton for the valuable information supplied by his writings con- 
cerning the geological structure, flora, fauna, and climatolo^ 
of New Zealand, and I should be sorry to know that he 
laboured under any misapprehension as to the nature and extent 
of the evidences of glaciation in the Australian Alps. Following 
the publication of the papers of myself and Prof. Hutton we 
; have one ^ Prof. Tate, F.G.S., of South Australia (“ On Post- 
I Miocene C 5 limate in South Australia,” Trans, Roy, Soc, S,A,, 
1885), read before the Royal Society of that colony, in which 
are stated very clearly the evidences in favour of a glacial period 
in South Australia, 'fhe objections by Mr. Scoullar, Cor. Mem., 
as to the origin of the glaciated surfaces near Adelaide, viz. that 
they were caused “ by the attrition of blown sand,” are alsocon^ 
troverted, I have seen some photographs of these glaciated sur- 
faces (sent to me for inspection by Prof. Tate), and they resemble 
very strongly the glaciated surfaces on Mounts Cobboras and 
Bogong, to be hereinafter referred to. Dr, von Lendenfeld has 
also seen some photographs of polished rocks from South 
Australia, and has no doubt as to the glacier origin of the 
polishing (“Note on the Glacial Period in Australia,” Rroc, 
Linn, Soc, PT.S, fK, vol. x, p. 330), although he doubts whether 
the striae referred to arc isochronal with the glacial traces he dis- 
covered on Mount Kosciusko. In consequence of a very inter- 
esting correspondence on the subject of glacier evidences between 
Dr. von Lendenfeld and my s- elf, it was arranged that we should 
make a joint trip to the highest mountain in Victoria, Mount 
Bogong, and, if time and circumstances permitted, explore the 
Belong High Plains to the south, and proceed thence along the 
main dividing range towards Mount Kosciusko, so that his exten- 
sive European Alpine experience and my local geological know- 
ledge might be utilised, and the features discussed on the ground. 
On January 3, 1886, we met at Snowy Creek junction, a 
tributary of the Mitta, and on the following three days made 
the ascent of Mount Bogong from the north, an arduous journey, 
but still of great interest. Dr. von Lendenfeld has already 
described our journey in the publications of the Mining Depart- 
ment of Victoria (Mining Re^trar’s Returns for Quarter ended 
March), so that it is unnecessary for me to repeat the narrative. 
Suffice it to say that the evidences of glaciation discovered by 
us are : — 

(1) Erratics in the Reewa River and Snowy Creek Valleys. 

(2) E/ocs Percies and smoothed surfaces on Mount Bogong. 

(3) Moraines at base of Mount Bogong, Mountain Creek in 
Reewa River Valley. 

The first-named are abundant in the Pleistocene drills at 
Snowy Creek, consisting of huge basaltic boulders, &c., in linear 
extension for miles, as at Granite Flat *, the nearest basaltic 
outliers being fully twenty miles distant on Bogong High 
Plaiz2s, &c. 

The second, or what I have called blocs perches, are large 
semi -rounded or sub-an^lar masses of igneous or rather plutomc 
rock^homblende porphyrites— -occupyii^ the crests of spurs and 
sidelings in a regular oescending series Soin near the summit of 
Mount Bogong, 6508 feet, towards the Reewa VfiBey, many of 
them resting upon smoothed surfaces of pegmatite at lower 
levels. (Mount Bogong is gneissic.) 

The last-named are nuge masses of angular auh-angular 
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Mount Bogongj pronounced by Dr. von 
X^d^ifeld to be undoubted moraines (at an elevation of looo 
feet at^ve sea-level). I may remark that these masses are too 
^tensive and distant from the steep spurs of Mount Bogong to 
be considered as talus : besides which they show evidences of 
translocation. 

I do not purpose entering into a description of further evidences 
disg)vered by myself in the Mitta Mitta Valley, at Lake Omeo, 
orBenambia Creek, &c,, in the present paper. There wdl in 
due come be communicated a second article on the evidences of 
glaaation in the Australian Alps, together with a reply to later 
criticisms. I merely desire to show that the evidences discovenMl 
on M<mnt Kosciusko by Dr. von Lendenfeld are by no means 
isolated, and that the highest mountain in Victoria, Mount 
^OM, p^ents features which confirm the evidences of glacia- 
tion e^where, and that there is no a priori impossibility of the 
area of gl^iation being more extensive than has been assumed. 
In conclusion, I would add that taking into consideration the 
facts supplied to us by the examination of the ancient flora and 
wuna of Australia as contained in the writings of Prof. Tate, of 
^ttth Australia, and of Mr. Wilkinson, F.G.S., of New South 
Wal«, and the geological evidences of glaciation over wide* 
sprei^ areas daily accumulating, it is difficult indeed to resist the 
that Southern Australia, as well as South America 
and Southern Africa, and indeed New Zealand, all participated in 
a period of refrigeration, culminating in an ice*clad region during 
later Pliocene or Pleistocene times, notwithstanding that many 
difficulties suggest themselves in endeavouring to work out the 
problem from mere localised observations. 


SORGHUM SUGAR 

OOME months ago considerable interest was excited by a report 
by Mr. Victor Drummond on the production of sugar fi^om 
sorghum and maize. The report was sent from the Colonial 
Office to Mr. Thiselton Dyer, w'ith a request that he would state 
his opinion on the questions raised by Mr. Drummond. For 
several years the importance of the subject had been recognised 
at Kew ; and in his reply, dated August lO, 1886, Mr. Thiselton 
Dyer expressed his belief that if sugar could be produced at a 
cheap rate from soighum and maize it would entirely take the 
place of cane and beet sugar, the geographical range of sorghum 
being far more extensive than that of the sugar-cane proper or of 
the beet At the same time he drew attention to the fact that 
the results summarised by Mr. Drummond had been for the most 
part derived from laboratory experiments only, and that the 
question whether the new industry was likely to prosper could 
not be determined until those results had been tested over wide 
areas. He also pointed out that some statements in Mr. 
Drummond's report were at variance with well-known facts in 
vegetable physiology. Mr. Thiselton Dyer therefore advised, 
that exact information as to the position of the sorghum- and 
maize-sugar industry in the United States should be obtained 
through the Foreign Office. 

In accordance with this advice, copies of Mr. Drummond’s 
report and Mr. Thiselton Dyer’s letter were sent to Sir L. W^est. 
By him the matter was put mto the hands of Mr. C. Hardinge ; 
and now Mr. Hardinge^s report has been published in the scries 
of Forei^ Office Reports on Subjects of General and Com- 
merctal Interest.” The sorghum-sugar industry has hitherto 
been conducted on a small sciue. In 1884 >1 carried on at 
eight fisetories, which produced i,ooo,cx)olbs. in all. The com- 
pf^ive insignificance of this result will be seen when it is stated 
that in 1885 the quantity of cane-sugar consumed in the United 
States was 1,170,000 tons. In most coses it was found that the 
cost of extracting su^ar from sorghum exceeded receipts, and at 
the present time the industry is prosecuted at only two factories 
— that of the Rio Grande Company and that of the Franklin 
Sugar Company, whose works have been removed from Ottawa 
to Fort Scott. 

Dr. Wiley, by whom the subject has been thoroughly investi- 
Med, attributes the failure of the industry, so far, cmefly to the 
follow^ causes 

(t) The difficulties inherent in the plant have been constantly 
under-valued. By taking the mean of several seasons as a bi& 
of computation, it can now be said that the juices of sori^m, 
ms they come from the mill, do not contain over to per cent, of 
^cfote, while the percentage of other solids in solution is at 
wait 4, thus renderiiig the woridng of such a juiee one of 
catretne difficulty. 


0 *) The diemistry of the process is at present hardly known, 
Prr?* is necessary in this direction. 

( 3 ) The area of land where the climate and soil are best 
adapted for the cultivation of sorghum is not nearly so extensive 
as was at first imagined, and investigation should be made in 
order to discover in which localities tne necessary conditions are 
most favourable. 

(4) Commercial depression and the consequent low prices have 
affected this industry, and caused failure and losses in cases whmre 
all other conditions were favourable. 

(5) Lastly, the mechanical treatment of the juice is very im- 
perfect, the machinery used in the mills being quite inefficient 
for the purposes intended. 

In order that the last -mentioned defect might be corrected, the 
Commu^oner of Agriculture decided that experiments for the 
application of the process of difiusion on a practical scale should 
be carried on with the best machinery possible, and the direetton 
of the experiments was intrusted to Dr. Wiley. He erected the 
battery and necessary buildings in connection with the works 
of the Franklin Sugar Company at Ottawa, Kansas, and the 
first trial of the process of diffusion was made on October 8, 
1885. The general results of the experiments of 1885 show 
that : — 

(1) By the process of diffusion 98 jier cent, of the sugar in the 
cane was extracted, and the yield was fully double that obtained 
in the ordinary way. 

(2) The difficulties to be overcome in the application of diffu- 
sion are purely mechanical, and by enlarging the diffusion-cells 
to a capacity of 130 cubic feet, and by making a few changes in 
the apparatus, it would be possible to work 120 tons per diem. 

(3) The process of carbonatation for the purification of the 
juice is the only method which will give a limpid juice with a 
minimuni of waste and a maximum of purity 

(4) By a proper combination of diffusion and carbonatation, 
95 per cent, of the sugar in the cane can be placed on the market, 
either as dry sugar or molasses. 

When his experiments were ended, Dr. Wiley was instructed 
by the Commissioner of Agriculture to proceed to Europe for 
the purpose of inspecting and purchasing such forms of machinery 
as might appear most useful, also to gain such information as 
might secure the greatest success in this work ; and Mr. Hardinge 
re|X>rts that much useful information, chiefly of a mechanic 
nature, was obtained by Dr. Wiley during the course of his 
visits to several of the most important sugar factories in France, 
Germany, and Spain. 

During the season of 1886 further ex|>eriments have been carried 
on at Fort Scott, under the direction of the Department of Agri- 
cultxire, and the results have not proved to be as satisfactory as 
was anticipated. 


ON THE CUTTING OF TOLA RISING PRISMS^ 

'^HE author showed the manner of cutting two new polar- 

^ ising prisms, designed by Ahrens and by himself, and 
described and figured in the PAil. Mag. for June 1886. The 
Ahrens polariser is a rectangular parallelopip^on of calc-spar 
having square end-faces, and having its long sides in the propor- 
tion of about 1 *6 : I relatively to the short sides. The souare 
end-faces are principal planes of section of the crystal. Two 
oblique sections are cut in the prism, being carried through the 
top and bottom edges of one end-face, and meeting in the hori- 
zontal middle line of the others. The dihedral angle between 
these planes of section is about 32''. The faces are g^ishad 
and reunited with Canada balsam in the usual way. The ad- 
vantages claimed for the new prism arc: (i) decrease itt length, 
(2) increase in angular aperture, (3) saving of light consequent 
on non-obliquity of end-faces, (4) minimum ot distortiott| (5) 
less spar requir^ than in Hartnack, Gian, or Thompson pnsiM 
of same section. Against this are the slight disadveat^es at 
(i) the line of section across end-face, and (2) the use of mote 
spar than a Nicol of equal section. But Mr. 
recently added a thin covering-glass at the end-firee crossed hy 
the line of section, thereby making this line almost imperref^ 
ible ; and he has also succeeded in finding a new memod 01 
catting the prism in which there is extremely little 
The other prism designed by the MLtim is a simi^lc momnreti^ 
of the Nicol, giving a wider angle of ffidd. A wedge is cut ^ 

* Abstnetofal'^wieisdat . 
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oif the calc crystal so as to make the new end>faces 
almost co-pliumr with a principal plane of section, and the 
pryatal is ca^ through along the other diagonal of the sides. 
The results may be tabulated thus 

Reversed 

Ordtaaiy Nlcol shortened 

Nicol 

Obliquity of end-face 71 ... ^9 

Angle between end-face and crys- 

tAlographic axis 45 ... 5 

Angle between balsam-film and 
crystallographic axis 45 ... 94 

The effect is to throw the blue-iris limit right back, to shorten 
the prism, and to widen the field. In the discussion that fol- 
lowed, Prof. Stokes remarked that there was no dearth of Ice- 
land spar in Iceland, but that the supply had been limited 
throi^h Ignorance of the extent of the demand. The mine 
had, however, been bought by the Icelandic Government, and 
a plentiful supply might therefore be expected. 


THE SYMPATHETIC NERVOUS SYSTEM^ 

'T'HE lecturer commenced by giving a short sketch of Bichat’s 
views of the division of life into organic and animal life, 
and pointed out how that division naturally led to the concep- 
tion of two separate central nervous systems, the one, the 
sympathetic, to which all the organic functions are to be re- 
ferred, the other, the cerebro -spinal, regulating the animal 
functions. He then pointed out how Remak’s discovery of a 
special kind of nerve-fibre — the non-medullated nerves — asso- 
ciated only with the ganglia of the sympathetic system, tended 
strongly to confirm Bichat’s teaching of the existence of two 
separate central nervous systems in the human body, each of 
which communicated with the other by means of its own special 
kind of nerve-fibres ; the cerebro-spinal supplying the sympa- 
thetic system with white medullated fibres, and the sympathetic 
supplying the cerebro-spinal with gray or gelatinous non-medul- 
lated fibres. He then continued as follows : — 

Even at the present day the teaching of Bichat still very 
largely holcb its ground. It is true that the tendency of modern 
physiology is to increase the number of centres of action for the 
organic nerves, which exist in the cerebro-spinal central axis, 
and therefore to do away with the necessity for a separate inde- 
pendent sympathetic nervous system, yet the automatic actions 
of isolated organs such os the heart, and the existence of special 
nerve- fibres in connection with this system, still induce the 
neurologists of the present day to place the sympathetic 
nervous system on an equality with the brain or spinal 
cord. ^In this lecture to-night I hope to give the death-blow to 
Biclut’s teaching, ai^ to prove to you that the whole sympa- 
thetic system is nothing more than an outflow of visceral nerves 
from certain nerve-centres in the cerebro- spinal system, the 
ganglia of which are not confined to one fixed position, as is the 
case with the ganglia of the posterior roots, but have travelled 
further away from the central axis. 

I do not propose to night to deal with the argument for the 
mdependence of the sympathetic nervous system, which is based 
upon the automatism of such isolated organs as the heart ; I 
have already in various papers given the reasons and arguments 
Why 1 look upon such automatic movements as due to the 
a^omatism of the cardiac muscular tissue rather than to any 
action ^^^i^^yc'cells comparable to the nerve-centres of the 
spmal cord ; I shall deal entirely with the anatomical argument, 
^d show you step by step how the nerve-fibres which constitute 
the sympathetic system can be traced to their origin in the central 
cerebn> spinal axis. 

Evidently, in endeavouring to determine by anatomical means 
whether the sympathetic and cerebro-spinal systems are in reality 
indeMndent of one another, our attention must necessarily be 
especiaUy concentrated upon the nature of the connecting-link be- 
tween the two systems, ue. upon the nature of the rami communi- 
owing to the pre-conceived notions of anatom- 
ists, you^ will find that the rami communicantes are arranged 
ttr^etncally in connection with all the spinal nerves of the 
body. In redity this is far from being the case ; the rami com- 
huiou^tM of the thoracic nerves differ from those above them. 
Of the cervical nerves, and from those below them, 
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i,c, of the lumbar nerves, in two important 'particulars : in the 
first place the corresponding sympathetic ganglion is connected 
I with each thoracic nerve by two rami communicantes; and 
secondly, these two rami diner in colour, one being gray, i.t, 
composed almost entirely of non-medullated nerves, and the 
other white, i,e. composed essentially of medullated nerve- 
fibres. 

This double nature of the ramus communicans is confined 
to the region lying between the two large plexuses which 
supply the anterior 'and posterior extremities, viz. the brachial, 
lumbar, and sciatic plexuses ; the rami communicantes to the 
lower cervical and first thoracic nerves, as well as those to the 
nerves forming the anterior crural and the sciatic, are, on the 
other hand, single, and are composed only of gray rami. In 
other words, the sympathetic chain is connected with the central 
nervous system by means of white rami communicantes only 
between tlfie second thoracic and second lumbar nerves. 

Further, I have been able to trace both the white and gray 
rami in their journey to the spinal cord by means of consecutive 
sections of osmic acid preparations, and have found that the gray 
rami pass out of the sympathetic ganglion as a single nerve, and 
then ramify in the connective tissue about the vertebral fora- 
mina, a portion only reaching the spinal nerve-trunk ; the gray 
fibres of this portion pass mainly along the nerve peripherally, 
the few which pass centrally never reach the spinal cord, but 
pass out with the connective tissue which lies in between the 
medullated nerve-fibres of the anterior and posterior roots, to 
ramify over and to supply the blood-vessels of the various mem- 
branes which inclose the spinal cord. 

In fact the gray rami communicantes are peripheral nerves, 
which partly supply the vertebrae and the membranes of the cord, 
and partly pass to their destination in the same direction as the 
efferent fibres of the spinal nerve itself. 

So far then I come to theic conclusions : — 

(1) The sympathetic does not send non-medullated fibres into 
the cerebro-spinal system, because these fibres all pass out of the 
nerve-roots before they reach the spinal cord. 

(2) While or medullated nerve-fibres constitute the only link 
between the sympathetic and cerebro-spinal systems, constituting 
the white rami communicantes. 

(3) Consequently the connection between these two nervous 
systems is limited to the region of white rami communicantes, 

to the region between the second thoracic and second lumbar 
nerves. 

Further, these conclusions arc borne out when we attempt to 
follow ,the white rami commnnicantes into the central spinal 
axis by means of their structural peculiarities ; sections of osmic 
preparations show that each while ramus is composed chiefly of 
very small medullated nerve-fibres, varying in size from t *8 ^ to 
3*6/1*, very much smaller, therefore, than the large medull^ed 
nerves which form the bulk of the anterior roots of the spinal 
nerves, these latter varying between 14/* to 20 /a or even larger. 
Clearly then the fibres of the white ramus communicans ought 
to show very conspicuously among the large fibres of the anterior 
roots whenever they are present in those roots. I have cut sec- 
tions of the anterior roots of all the spinal nerves in the dog, 
and have found, as I show you on this screen, that these very 
fine medullated nerve-fibres make their appearance for the first 
time in the anterior roots of the second thoracic nerve ; they are 
found in large quantities in all the anterior roots between the 
second thoracic and second lumbar, and then again the anterior 
roots immediately below the second lumbar are free from such 
groups of very fine fibres. We see then that exactly corre- 
sponding to the presence of white rami communicantes in the 
thoracic region we find groups of characteristic fine medullated 
fibres existing in the anterior roots, fibres which clearly form 
part of the white ramus communicans, and confirm by their 
presence the conclusion already arrived at, viz. that the nerves 
which pass from the spinal cord into the sympathetic system are 
limited to the thoracic region of the cord. 

Wc can now go a step further and argue in the reverse direc- 
tion that the presence of groups of these very fine medullated 
fibres in the anterior roots of any nerve implies the of 

nerve- fibres belonging to the same system as the white rami 
communit^tes or rami viscerales, as wc may now call 
Examination shows how just is this argument, for I 
the same groups of fine nerve-fibres suddenly appear in 
the anterior roots of die second and third saeml tan 

be traced into that well-known nerve wbk^ p«$iei from the 
second and third saierai nerves into the iQrpogtetijlie to 
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sttppiv tlie rectum^ blmdd«r^ and repro^iuctive oq^ans ; a nerve, 
therefore, which may be lookeil u^n as the white ramus cmn* 
munioans of the sympathetic ganglia which form the hypqi^trtc 
plexus. 

Again, in the cervical region, although such groups of fine 
fibres are al^eot from the anterior roots of all the cervical 
nerves, yet they form a conspicuous part of the upper roots of 
the spinal accessory nerve, and upon tracing them outwards I 
find that they separate entirely from the large fibres of the 
accessoiy which form its external branch to pass as the internal 
branch into the ganglion trunci vagi (Fig. 2). Here, then, we 
see in the upper cervical region that the internal branch of the 
spinal accessory nerve is formed on the same plan as a white 
ramus communicans, the ganglion belonging to which is the 
ganglion trunci vagi. 

Among the cranial nerves we find, especially in the vagus, 
glosso^^fdiaryngeal, and chorda tympani, groups of fine nerve- 
fibres belonging to the same system. We can therefore say that 
the communication between the so-called sympathetic and 
cmbro-spinal systems is not symmetrical throughout, but con- 
sists of tnree distinct outflows of characteristic visceral nerves, 
viz. : (1) cervico-cranial ; (2) thoracic ; (3) sacral ; the break of 
continuity corresponding to the exit of the nerve plexuses which 
supply the upper and lower extremities. 

These mcduilated visceral nerves then pass out from the 
central nervoi» system into the various ganglia of the sympa- | 
thetic, and it is possible that these latter ganglia bear the same ! 
kind of relation to them as the ganglia on the posterior roots i 
bear to the sensory nerves. Before, however, we can accept ' 
this view, it is al^olutely necessary to account for the non- 


medttlkited nerves which arise from the sympathetic gangliik 
Now it is hopeless to follow, by anatomical means^ any spec^ 
nerve-fibre through the confusion of a ganglion. What we can*’ 
not effect by anatomical methods we can by phy^ogtoa|» If 
we find two nerves, one of which enters a ganglion and the 
other leaves it, and we find their function absolutely the same 
on both sides of the ganglion, we have a perfect riAt to con- 
clude that we are dealing with the same nerve in different parts 
of its course. Thus, in the case of the posterior root ganglion, 
the same sensory nerves are found on each side of the ganglion, 
although they are in connection with nerve-cells of the gangUon 
itself. 

So also with the sympathetic ganglia : we know, for instance, 
that the nerves which increase the rate and strength of the 
hearths beat pass to the ganglion stellatum along the rami com- 
municantes of the second and following thoracic nerves, and we 
know also that the same nerves pass to the heart from the 
ganglion stellatum, from the annulus of Vieussens, and from the 
inferior cervical ganglion. Now, seeing that these nerves are 
known to pass out of the cord in anterior roots, and from thence 
into the white rami communicantes of the upper thoracic nerves, 
it follows that they are medullated in this part of their course, 
and are to be found among the bundles of very fine medullated 
nerves which we have seen are characteristic of the anterior 
roots of this region and of the white rami communicantes. 

Wc can then say with certainty that the accelerator nerves 
enter the ganglia stellata as fine white medullated nerves. 1 am 
also able to say with absolute certainty that the accelerator 
nerves in that part of their course which lies between the chain 
of sympathetic ganglia and the heart are entirely composed of 



non-medullated fibres. 1 know no other bundle of nerve-fibres 
which is so absolutely free from medullated nerves : in other 
words, nerve-fibres of the same function enter a sympathetic 
ganglion as white medullated fibres, and leave it in increased 
numbm as gray non-medullated nerves. 

Throughout we find the same fact — all the vasomotor nerves 
behave in exactly the same manner as the accelerators of the 
heart. In all cases the non-medullated fibres of the sympathetic 
are simply the fine medullated visceral nerves wliich have passed 
from the spinal cord in one or other of the three visceral out- 
flows and lost their medullaijr sheath in their paa^e through 
the ganglia of the sympathetic system ; together with that loss 
of medulla they have increased in number by division. 

Seemg, then, that the non-medu Hated (so-called sympathetic) 
nerve-fibres arc throughout modified medullated (so-called cere- 
brospinal) fibres, and do not, therefore, arise in the sympathetic 
ganglia, we may fiurly look upon the sympathetic ganglia as 
bearing the same kind of relation to the visceral nerves that the 
ganglia of the posterior roots bear to the ordinary sensory nerves. 
This conception is remarkably confirmed by the observations of 
Onodi, who has shown that the ganglia of the sympathetic are 
devdoped in close connection with the posterior root ganglia, 
and travel further away from the central axis as the ammal 
grows. 

Finally, the meiming of the sympatbethic as a simple outflow 
visceral nerves freun certain portions of the 
spinal cord and medulla oblongata is, to my mind, conclusively 
Mttled by the intimate relatimisbip wMch exists between the 
fbucture of the spinal cord and the presence or absence of rami 
viseer^et. In the gray matter of tne spinal cord we find, as 


! ^hown in the accompanying diagram, certain well-defined groups 
1 of nerve-cells, viz., a, a group of large nerve-cells in the ante- 
j rior horn (4 in Fig. i) ; these are known to be the origin of 
1 ordinary motor- fibres (4) ; /j, a group of nerve-cells (3) split off 
from this and forming the lateral horn ; c, a group (2) known as 
I Clarke’s column ; and r/ and r, two sets of nerve-cells, (4} and 
(5), in the posterior horn connected with sensory nerves. 
All these groups of nerve-cells are found along the whole 
length of the spinal cord, except those of Clarke’s column. 
Their connection with nerve-fibres of different functions is 
known, except those of Clarke’s column. Thus both sets 
in the anterior horn are connected with ordinary motor- 
nerves ; both sets in the posterior horn with ordinaiy sensory 
nerves. Now, Clarke’s column is limited to certain definite 
regions of the cord, being conspicuous : firstly, between the 
second thoracic and second lumbar ner\*es ; secondly, at the top 
of the cervical region and extending into the cranial region ; 
and, thirdly, an isolated mtch in the sacral region. In other 
words, its cells correspona exactly in position to the dbtributi^ 
of the white rami communicantes, so that, corresponding to m 
variation of this cell-group, we find variations of the numbw <n 
very fine medullated fibres in the anterior roots, and wc nna 
corref'pondlng variations in the white rami oommunreantes, 
which latter, as I have told you, are the only true connectlt^ 
of the cerebro-spinal nerve-centre wi^ the sympathmic, In 
other words, we have driven home to thm owm TOSe 
visceral nerve-fibres, and we find that they do not arise itot 
any nerve-cells outside the bmin ipw cord, but from a 
definite nerve-group within the spinal coiri . 

We can, I tfiiflk, go farther ^ tWi, «*« »*y, whh Bkhaf, 
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ttat two do exirt— the one for otigamc, end the 

other for ealmel, life. These two, however, are not separate 
and distinct, but fotm parts of the same central nervous system. 
ihOoking at this diagram of the upper cervical region of the cord, 
me see that the voluntary striped muscles may be divided into 
two groups, according to their nerve-supply, viz. a group sup- 
plied by the anterior (4)1 and one by the lateral horn of nerve- 
c^s (3), and we know also that these two groups of nerve-cells 
separate from one another more and more as we pass into the 
brain region. So that we find for the muscles of the face a dis- 
tinct separation of two groups, viz. (1) those which move the 
eyes and the tongue— these are supplied by nerves which arise 
from the continuation of the anterior horns ; and (2) the muscles 
of expression and mastication, the nerves of which arise from 
the continuation of the lateral horn ; and remembering how the 
smile, the laugh, and the snarl, as well as the action of swallow- 



Fig. a. 


ing, ^e at the bottom only modified respiratory movements, we 
see that Charles Bell was not so far wrong when he inserted a 
lateral or respiratory system of nerves in between the anterior 
aiw posterior roots. This insertion is actually to be seen at the 
upper part of the cervical cord (Fig. 2) where a separate nerve 
IS formed by elements which arise laterally, known as the spinal 
accessory ; and what is most striking is this fact, that in this 
region the fine medullated fibres (a in Fig.) are found only in 
conn^tion with these lateral motor nerves, and not with the 
antmior motor, so that not only do these lateral or respiratory 
tmets supply special muscles with motor nerves, but these motor 
nerves have a closer relationship to the visceral nerves than other 
moto^erves. What is true of the upper cervical region is true 
also of the medulla oblongata. Here, again, the visceral fine 
WMuUatcd nerves are closdy connected with the motor fibres 
arise from the lateral horn, the chorda tympaai and 
tne Undoubtedly this particular group of muscles has 

some cSQisrtnlationship h) the viscera than other trunk muscles, 
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and that relationship is ei^latn^ immediately if we can accept 
and extend van Wijhe^s investigations, viz. that in the cranial 
region the muscles which are supplied by the third, fourth, 
sixth, and twelfth cranial nerves are derived from the myotom<^, 
while the muscles supplied by the seventh and fifth cranial 
nerves are derived from the lateral plates of mesoblast. 

In fact we may look upon the body as composed of two parts 
— an outside or somatic part, and an inside or splanchnic part. 
Each part has its own system of voluntary muscles ; each part 
is supplied by nerves arranged on the same plan, viz, a 
ganglionated and non-ganglionated portion ; and each part has 
its own individual centres of action, the inside portion of the 
gray matter of the spinal cord containing the centres for the 
splanchnic roots (2, 3, 5, in Fig. i), i.e, the centres of organic 
life; the outlying horns the centres for the somatic roots 
(I and 4), i.e. centres for the animal life. It is a strange 
and suggestive fact that these two sets of centres are not 
arranged symmetrically along the spinal axis, but that two 
great breaks occur in which the centres of organic life 
fall into the background in comparison to those of animal 
life. These two great breaks correspond to the origin of 
the nerves for the legs and arms, and suggest that the 
formation of the limbs in the originally symmetrical ancestor 
of the Vertebrata — i.e. the large outgrowth of somatic elements 
in two definite portions of the body — caused of necessity a corre- 
sponding increase in the centres for animal life, while there was 
no necessity for a corresponding increase in the centres for or- 
ganic life. The oldest part of us is undoubtedly the vital part ; 
those organs and their nervous system by which the mere act of 
existence is carried on. With these two there may have beeti 
originally a symmetrically segmental arrangement of locomotor 
organs. Such symmetry, however, went for good when it was 
found more convenient to concentrate the locomotor machinery 
into the anterior and posterior extremities, and with the asym- 
metrical arrangement of the locomotor organs disappeared also 
the symmetry of the central nervous system. This correspond- 
ence between the plan of the central nervous system and the 
development of the extremities is, to my mind, strongly in favour 
of the view which I have put before you to-night. In conclu- 
sion, 1 thank you for the kindness with which you have listened 
to me, and hope that I have succeeded in convincing you that 
Bichat’s teaching of an independent sympathetic system is finally 
I dead. 


SCIENTIFIC SERIALS 

Revue \d' Anthropologies troisieme serie, tome i, 1886, Paris. 
— On the colour of the eyes and hair indifferent parts of France, 
by M. Topinard. This paper wdll form the introduction to a 
comprehensive work, in which the author proposes to consider 
the various methods followed in other countries in collecting the 
necessary data for determining the racial significance of these 
physical characteristics. In France, where good charts of 
stature have been drawn up for the several departments, no statis- 
tical observations have been made in regard to the colour of the 
skin, eyes, and hair. This M. Topinard considers at length, 
both in its significance as a racial characteristic, and in re^ud 
to the modifications which it undergoes at various ages, and 
from difierent local surroundings. In CDnsidering the more or 
less typical series of colour, the writer draws attention to the 
extreme rarity in Euro^^e of greenish eyes. In Germany, 
Prof. Virchow states that, among 6,000,000 persons, green eyes 
were noted only in six cases. Chinese annals record, however, 
that green eyes are met with in parts of Asia ; and Pallas notes a 
similar fact in regard to Siberia. In concluding his exhaustive 
rhumi of what has been done in other countries, M. T<^iiiard 
states that he has addressed letters to the members of the French 
Association for the Promotion of Science, begging their co- 
operation in the collection of the necessary data mr drawing up 
statistical tables of the relative proportion of the different shades 
of colour of the eyes and hair in various parts of France.**^ 
Illyrian anthropology, by Dr. R. Zampa. The author, who if 
well known for his able contributions to the ethnography of 
Italy, has turned his attention to the anthropological character of 
the Illyrian races, who occupied the South Danubian and other 
^eastern trans-Alpine lands, to which tradition pohiU as the 
‘original home of the earliest settlers of the Adriano proidncef of 
central and lower Italy. Dr. Zampa denies tlmt Iflyrians 
were ever a homogeneous race, and he points ont that while 
those of the north retained through the ag^ diataeter of 
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sa^r^ maifmndm and pirates, the South lU^ans, four oeataries 
aCj had been thororwhlj ama^amated with the Macedoi^ 
a^ Bpirote nations, adopting the pre- Hellenic form of speech 
of those peop]^ which still lingers in the spoken tongue of the 
modem Alranians, After the incursions of Finns and Slavs 
into tlm Balkan and Danube territories, in the sixth and seventh 
centuries, the remnant of Illyrian and other primitive races that 
escaped extermination were comprised under the general name 
of /ubanians ; and Dr. 2 ^mpa believes that in the mountainous 
districts of Scutari we find the purest representatives of the 
ancient Albanian race. In this region, therefore, he has 
sought the data necessary for the elaboration of the compara- 
tive anthropological researches of the ethnic relations and 
differences existing between the Italian and other branches of 
Albanian peoples. The author gives at length the results of 
his measurements of several series of crania <^ained in Dal- 
matia, comparing them with those taken from living subjects ; 
and ^though it cannot be said that his researches decide the 
^estion whence the Albanian Italians derive their origin, they 
throw imnortant light on the earlv history of the primiuve races 
<a the Balkan Peninsula, and on their gradual amalgamation with 
the numerous invaders and alien settlers who, in the course 
^ages, have occupied the lands of the ancient Illyrians.— 
On trephining, as practised in Montene^o, by M, Vedrenes. 
'Die question of prehistoric trepanning, which first excited atten- 
tion about ten years ^o, has led to the consideration of the 
hitherto almost unnoticed fact that cranial trephining has been 
practised in Europe from the most remote ages to the present 
day. Indeed, according to M. V^r^ncs, the operation is also 
of frequent occurrence among the natives of Aur^, in Algiers, 
where it is held in high esteem as being both safe and bene- 
ficial. Here it is generally used to arrest the acute pains which 
are frequently experienced after severe injuries to the head ; a 
portion^ of bone, about a centimetre in diameter, being cut out 
to admit of the introduction of a sponge for the removal of ex- 
travasated Hood. A precisely similar operation is common in 
Montenegro, where, as at Aur^s, it is performed by the mem- 
bers of certain families, amongst whom the profession of tre- 
phining ha.s flourished for ages, and been respected as an 
nereditary distinction transmissible from father to son. The 
author draws attention to the oirious circumstance that the 
practice of trephining and implicit faith in its efiicacy have kept 
their ground, not merely in the semi-barbarous populations of 
Algiers and the Balkan mountain districts, but even among 
miners of Cornwall, who have continued, to our own | 
times, to r^rd this operation as the only adequate mode of I 
treatment in various injuries to the head. — Contribution to | 
the history of anomalies of the muscles, by M. Ledouble. | 
The author considers that, while the pyramidalis abdomilts, 
peroneus, palmaris, plantaris, and ps^ parvus arc more 
usualW absent than any of the other muscles, the last-named 
is so fiequently missing, that some writers have even assumed 
that its presence was abnormal. It is more frequent in women 
than in men ; but for this peculiarity, as well as for the varia- 
tions observable in the mode of insertion of psoas roagnus and 
parvns, the author docs not attempt to offer any explanation ; 
itis paper giving simply the result of his own observations of 
muB^ar anommies in tne lower animals, as well as in man. 
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Kojral Society, November 25. — “On Jacobies ^*g'**‘® 
Eduiltbriaiii for a Rotating Mass of Fluid.** By G. H. Darwin, 
MTA., ULD., F.R.S., Fellow of Trinity College, and Plumian 
Profietfor in the University of Cambridge. 

Ticobi wa.s the first to prove that a mass of fiuid in the form 
01 io elitpsHd, with three unequal axes, is in e^ilibrium when 
rotats^ about the smallest of the thiee axes. The determina- 
tion dC the axes in terms of the angular velocity of the system 
has hitherto been kft in an analytic form, not well adapt^ for 
numerical calculation. In the present paper the formulae are 
brought into a shape involving efUpttc integrals, and, by the aid 
of I.«gendre*s tabfi^ a table of solutions is calculated. 

If r be the density of the fluid, w the angular velocity, and 

r r the mass, then, when '09356, the Jacobian ellipsoid 

amoUttbi^ ^re widi axes 1*1972, 1*1972, 0*6977. 

values 01 the angular velocity the mst axis increases 
IW toe two latter dimimidi* For example, when wV4iiw ■■ 
^ wnt ate 1*899, 0*811, 0*694. 


When the angular velocity is infinitely slow, the ellipsoid 
b^mes tnfinitely long and wn, and ten^ to assume a 
of revolution about its greatest axis. 

Although the angular velocity diminishes as the length of the 
ellipsoid increases, yet the moment of momentum continually 
mcrms», and becomes infinitely great when the ellipsoid is 
infinitely loi^. 

The kinetic energy at first increases with the length, attains a 
maximum, and then diminishes, so that when the ellipsoid is 
infinitely long it vanishes. 

The intrinsic energy, however, always increases, so that the 
total energy of the system has no maximum, and continually 
increases with the length of the ellipsoid. 

Approximate formmae arc given, which assume a very succinct 
form when the ellipsoids are long. 

December 9. — “A New Method for the Quantitative Estima- 
tion of the Micro-organisms present in the Atmosphere,*’ By 
Percy F. Frankland, Ph.D., B.Sc. (l.ond.), F.C.S., F.I.C., 
Assoc. Roy. Sch. of Mines. 

The author commences by describing some of the more im- 
portant methods which have been elaborated for the bacterio- 
scopic examination of air. In these he includes the experiments 
of Pasteur, Tyndall, Freudcnreich and Miquel, Koch, and Hesse. 
After pointing out the several advantages and disadvantages 
which attend these processes, he describes a new method which 
he has devised, in which he has endeavoured to overcome some 
of the objections to which the others are open. The following 
is a brief description of the author’s method : — 

A known volume of air is aspirated through a glass tube con- 
taining two sterile plugs, consisting either of glass-wool alone, 
glass-wool and fine glass-powder, glass-wool coated with sugar, 
or sugared glass-wool and fine sugar-powder. The plugs are so 
arranged that the first one through which the air is drawn is 
more pervious than the second. After a given volume of air 
has been aspirated, the two plugs are transferred respectively to 
two flasks, each containing melted sterile gelatine-peptone, which 
are then plugged with sterile cotton-wool stoppers. The plug is 
then carefully agitated with the gelatine until it has Income 
completely disintegrated, care being taken to avoid any frothing 
of the gelatine ; and the latter is then slowly congealed so as to 
form an even film over the interior surface of the flask. 

On incubating these flasks at a temperature of 22* C., in the 
course of from four to five days the colonies derived from the 
organisms contained in the plugs make their appearance, and 
can be readily counted and farther examined. A very large 
number of experiments are recorded which were made to test 
the accuracy of the “ flask-method.” For this purpose experi- 
ments were made, in which sometimes single, and sometimes 
double plugs were employed, and it was almost invariably found 
that all the organisms were deposited on the first plug ; the 
second plug, in the very exceptional cases when it did yield 
anything, rarely gave rise to more than a single colony. 

It was also found that, whereas in out-of-door experiments a 
Hesse-tube, exposed side by side with the one through 
which air was being aspirated, contained a number of organisms, 
— thus creating an important source of error in the Quantitative 
results obtained by Hesse’s method, — in the “ flasic-method ” 
such blank tubes rarely contained any organisms ; and 
even when such was the case, but a very small proportion of 
those present in the actual tube. 

This shows that, whereas in Hesse’s apparatus any disturbance 
of the air during the experiment vitiates the accuracy of the 
result, in the “flask-method” no such effect is produced. 

On the other hand, in the absence of aenal currents, the 
blank Hesse-tube contained only a few organisms, and a re- 
markable uniformity was found in the results obtained by Messe*s 
method and that of the author. This is important, not only ss 
showing the quantitative accuracy of the “ flask-methodi’^ but 
in cicariy demonstrating that the oiganisms present in the a ir 
exist in an isekUtd conmtion, and not in aggrqpitet, as smsgesM 
by Hesse, for it will be remembered that the ping i» 
agitated with the gelatine-peptone in the flask, during whlai 
operation such aggregates would undoubtedly be broken w 
wholly or at least partially. It would therefore be rcasonawe 
to expect that the “flaik-method ” would yUdd a larger Bttwbiav 
and possibly a far larger number, of colonies than fowm » 
Hesse’s tulJes ; but since, on the contraiyt the wtoiibei* agreed 
under the circumstances described in so shrUriiig « 
shown coovinciimly that tlwy exist In an liblateo con^ion 

The ii iButtrated 1 ^ photogpnphs Ittd dfhwingi. 
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the nt&erott* experhncnU recorded in the paper, the follow- 
iCfiea ih^c at St. Paul’« majr be specially referred to, both as 
trating the quantitative accuracy of the process, as well as 
»wing be employed in ascertainmg the distribution 

mi«o-ofgattisms in the atmosphere : — 


November xg, 1886 


Number of micro- 
organisms found in 
10 litres of air 

St. Paul's Churdtyard 47 

stone Gallery I 2 " ; ; " ^5 

I No. I io 

Golden Gallery < No. 2 ... n 

i No. 3 II 

The following are the principal advantages which the author 
ims for the “ flask-method : — 

(1) The process possesses all the well-known advantages 
aching to the use of a solid cultivating medium. 

(2) The results, as tested by the comparison of parallel experi- 
mts, can lay claim to a high degree of quantitative accuracy. 

(3) The results, as tested by control experiments, are not 
prectably affected by aerial currents, which prove such a dis- 
rbin^actor in the results obtained by some other methods. 

(4) ^e collection of an adequate sample of air occupies a 
ry short space of time, so that a much larger volume of air 
tt be conveniently operated upon than is the case with Hesse’s 
»thod. Thus, whilst the aspiration of lo litres of air through 
esse's apparatus takes about three-quarters of an hour, by the 
W method about 48 litres can be drawn through the tube in 
e same time ; whilst a better plan is to take two tubes and 
.emately draw a definite volume of air through each, as by 
is means duplicate results are obtained. 

(5) As the whole plug upon which the organisms from a given ' 
lume of air are deposited is submitted to cultivation without 
bdivision, no error is introduced through the multiplication of 
suits obtained from aliquot parts, and all the great difficulties 
tending equal subdivision are avoided. 

(6) The risk of aerial contamination dn the process of /las^- 
lth€Uion is practically nil* 

(7) The apparatus required being very simple and highly 
stable, the method is admirably stapled for the performance 
experiments at a distance from home, and in the absence of 
edal laboratory appliances. 

** Further Experiments on the Distribution of Micro-organisms 
Air (by Hesse’s method)." By Percy F. Frankland, Ph.D., 
Sc., F.C.S., F.I.C., and T. G. Hart, A.R.S.M, | 

The authors record a number of experiments, made with I 
esse’s apparatus, on the prevalence of micro-organisms in the i 
cnosphere. The results are intended to form a supplement to 
ose already obtained by one of the authors, and published in 
e last number of the Society’s Proceedings. The greater num- 
r of the experiments have been performed on the roof of the 
ience Schools, South Kensington, the air of which has now 
«n under observation at frequent intervals during the present 
ar. The authors point out the variations, according to season, 
Itch have taken pla^ in the number of micro-organisms present 
the air collected in the above place. The average results 
itained were as follows : — 

Average number of imcro.organisms 
fou^d in zo litres of airl^ 

, Hesse's method 

January 4 

March 26 

31 

, 6 ^ 

September 42 

October ” 

Experiments are also recorded showing the enormous increase 
the number of micro-organisms present in the air of rooms 
naequent on crowding. In illustration of this point the 
thors cite a series of experiments made in the library of the 
jyal Society during the evening of the emvtrsatiom in June 
itf^when the following results were obtained : — 


advantages which the author 


Itoyal Society's Library 

Ittiw f), 4886, 9.30 p.m. 
Jim«2oi^'i886^ 1d15it.sk. 


Number of micro* 
orgaiuimt fbmid in 
zo litres of air 

... 326 

••• 43 » 

rao 


In addition to determining the number of organisms present in a 
given volume of air, the authors have also, in each case, roughly 
estimated the number falling on a given horizontal surface by 
exposing dishes filled with nutrient gelatine and of known super- 
ficial area, as in the experiments previously published. 

Society of Antiquaries, December 9. — Dr. John Evans, 
President, in the chair, — Mr. J. Allen Brown, F.G.S., F.R.G.S., 
read a paper on his discovery of a Palaeolithic workshop floor of 
the Drift period near Ealing. He pointed out that the discovery 
of this Palaeolithic working site fully confirmed his previous 
observations of the higher river-drift deposits in North-West 
Middlesex, i.e. that such old floors or former land surfaces are 
often discernible therein, and that such habitable spots have 
I been preserved in different parts of the Thames Valley, though 
i they have frequently been disturbed, removed, and re-deposited 
i in other places by the changing course and curves of the wider 
: river of the past, and by floods and other conditions of the severer 
climate which then prevailed. This Palaeolithic workshop floor, 
which is about 100 feet above the present bed of the Thames, 
and a^ut two miles distant from it, is situated near the 
junction between the Creffield Road and Mason’s Green Road, 
i Acton ; the floor is here about 6 feet from the surface, with a 
steeper slope to the river than the present surface ; it is covered 
to this extent with sand, brick earth, and trail deposits. At this 
site, on an area of about 40 feet square, were found nearly 600 
unabraded worked flints, including long spear or javelin heads 
from 5 to 6 inches long, neatly trimmed to a point, and of the 
same form as those of obsidian, See., now employed by the 
I natives of N ew Caledonia, the Admiralty Islands, and Australia, 
for insertion into the shafts of tbeir spears, to which they were 
fixed by lashings, &c. There were also shorter ones, not only 
wrought along the sides to the point where the flake required 
trimming, but also neatly chipped at the butts into rough rudi- 
mentary tangs. Such spear-heads have not only been described 
by Messrs. Lartet and Christy from the cave of Le Moustier, in 
the Dordogne, but have been met with in the allttvial deposits 
of the Somme at Abbeville, the Seine, and other French nvers, 
as well as by Dr. J. Evans, from Mildenhall, &c. Roughly 
wrought hatchets, axes, or choppers formed from flakes chipped 
on one or both faces to a cutting edge were also found 
rather abundantly on the floor. They are probably some 
of the earliest rude celt forms, and have b^n found also 
in other gravel deposits of the district. At the Creffield Road 
site they were discovered both finished and unfinished, and 
correspond with similar tools described by Dr. Evans from the 
high-level deposits at High Lodge, Mildenhall, Santon Down« 
ham, and Fisherton, near Salisbury, Sec., as well as in the high- 
level Quaternary drift at Sauvigny (Loire) described by Dr, H, 
Jacquinot, and in the deposits of Le Moustier (Dordogne), &c. 
Some of the si^ecimens exhii>ited were worked on both faces and 
pointed, thus approaching the Saint Acheul types, which M. 

G, de Morlillet considers as belonging to the earli^t drift series, 
that of the Chell^n epoch ; they have also been described from 
other places in North-West Middlesex, as well as by Prof. Boyd- 
Dawkins from Wookey Hole, and by Dr. Evans from Bidden- 
ham, Bedford, Thetford, &c. Among the most interesting 
implements exhibited were borers, awls, or drills, some being 
large enough for boring wood; while others were sufficiently 
small for piercing bone needles, and also flints with neatly 
chipped symmetrical depressions, which it is believed were used 
as shaft-smoothers, or spokesbaves, like those lately exhibited in 
Mr. Dunn’s collection of Bushman and Hottentot stone imple- 
plements at the Colonial and Indian Exhibition. Large numbers 
of knives formed from flakes, often neatly worked on the edge 
with fine secondary work, and also saws chipped with a d£- 
tinctly serrated e(^, were exhibited from this site, with other 
tools apparently intended to be used as chisels. Sec* L rge 
numbers of waste flakes, as well as blocks of flint which had 
been worked upon, were also found at this spot ; and in Ealing^ 
about two miles distant, in a deposit of about the same age, a 
large boulder of metamorphic rock, concave cm both faces 
and roughened and scored in the hollows from use, was 
met with ; it is yi inches long : and a quartrite hoiilder 
which fits the hollows was found near it, in ffise g^vd* 
They are the first pounding-stones discovered in fihu 
deposits. The atttlior*--after desoiba^ the yanoqa 
forms of the flint im|diements from Uie dyeMlrilk dC < 

Ealing, Acton, HanwdI, Dawky, Ac,, nis bum 
and their respective ages, ^ eduim 
at which they have be^ ffiund, as as 
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abraded or anrolled» with other surface features of the 
speci m ens — showed that the dint implements from the Thames 
Vallejr may be divided into three groups, decreasing in age from 
the ht|[hest beds of drift to those lower in the valley as the pro- 
cess ol erosion and part infilling of the valley continued. The 
unplements and flakes found at the Creflield Road working site, 
which are as sharp and unabraded as on the day they were 
struck from the cores, were compared both as to their forms and 
associated Quaternary fauna with th<»e from the upper drift of 
England and France. When considered in reference to M. 
G. de MortilletVclassiflcation of four di visions— f.r. the Chelleen 
or Acheul^n, with which remains of the older Quaternary 
fauna, such as £. antiquus^ Rhinoceros hemiUtchus^ hippo- 
potamus, large cave bear, &c., are associated ; the Moustierien 
cbaractcnsed by lance heads, chopping-tools, &c., formed, 
from flakes, with the later Quaternary fauna, such as the 
primigenius^ Rhinoceros /ichorhimts, reindeer, &c. ; and the 
less ancient divisions of the Solutrecn and Magdaldnicn— Mr. 
Allen Brown showed, from the discovery of Rhinoceros hetni- 
ioFchus, of hippopotamus, and an older form of deer, &c. 
(though at the mid-terrace stage of the erosion of the valley), by 
Colonel Lane-Fox and others,; that the fabricators of the human 
relics discovered at the workshop site at Creflield Road lived 
contemporaneously with some of the older Quaternary fauna, 
and that they may therefore l>e considered as older than the 
epoch Moustierien, and may j>erhaps belong to the Chelleen 
period ; but it is evident most of them were intended for mount- 
i ng in handles or shafts, as such implements are hafted now by 
Australians and others, and not as “the con/s de poiftgSy* ox 
list-strikers, ofM.de Monillet ; and that, since they were made, 
the vast mass of matter represented now by the space bctw'een 
the loo-foot contour and the present bed of the Thames, two 
miles away, has been eroded. A large collection of objects 
from the workshop floor were exhibited, and many other flint 
implements from North-West Middlesex, illustrating the authors 
classifleation. 

Geological Society, December i. — Prof. J. W. Judd 
F.R.S., President, in the chair. — Henry Howe Arnold- Bemrose* 
Richard Assheton, Francis Arthur Bather, Rev. Joseph Camp- 
bell, John Wesley Carr, Thomas J. G. Fleming, Thomas 
Forster, Edmund Johnstone GarwocKl, George Samuel Griffiths, 
Xhr. Frederick Henry Hatch, Robert Tulhill Litton, Frederick 
WUliam Martin, Richard D. Oldham, Forbes Rickard, Albert 
Charles Sewrard, Herbert William Vinter, and Charles D. 
Walcott were elected Fellows of the Society. — The President 
announced that he had received from Prof. Ulrich, of Dunedin, 
New Zealand, the announcement of a very interesting discovery 
which he bad recently made. In the interior of the South Island 
of New Zealand there exists a range of mo^tains, composed of 
oUvine-enstatite rocks, in places converted into serpentine. The 
sand of the rivers flowing from these rocks contains metallic 
particles, which, on analysis, prove to be an alloy of nickel and 
iron in the proportion of two atoms of the former metal to one 
of the latter. Similar particles have also been detected in the 
serpentines. This alloy, though new as a native terrestrial pro- 
duct, is identical with the substance of the Octibcha meteorite, 
which baa been called octibehite. Prof. Ulrich has announi^ 
Ms IntenHon of communicating to the Society a paper dealing 
with the details of this interesting discovery — ^ich is certainly 
one of the most interesting that has been made since the 
recognition of the terrestrial origin of the Ovifak irons. — The 
following communications were read : — On a new genus of 
Ifadreporaria — Giyphastraa^ with remarks on the Gfyphastraa 
forhisi, Edw. and H., sp., from the Tertiaries of Mary- 
land, U*S., by Prof, P. Martin Duncan, M.B., F.R.S. — 
On the inetamorphic rocks of the Malvern Hills, part i, by 
Fimnk Rutley, F.G.S., Lecturer on Mineralogy in the Royal 
Sdiool of Mmes. Part i is the result of conclusions arrived at 
in the Add ; part 2 will be devoted to a microscopic description 
of die rocks. The author referred especially to the paper by the 
late Dr. Holl, whose work he, in the main, connrmed. Dr. 
HtoH't object was to demonstrate that the rocks which hid 
hitherto been treated as syenite, and supposed to form the axis 
of the bills, were in reality of metamorphm origin, and belonged 
to the pr^Ctunbrian. Mr. Rutley restricted hU observations to 
the old ridge of gneisstc syenite, granite, &c., whicb constitutes 
the mam portion of the range, and, reversing the order of hb 
predecessor, commenced at die north end of the chain. He 
ronsiders that the beds of crystalline rodi, mostly of a gnebtie 


character. In the old ridjge have been disposed in a syndlaal 
figure, which stretched irom the north end of the chain to the 
middle of Swinyard^s Hill, where they receive an andcltnal 
fl^ure, and are faulted out of sight. The length of thb syaelimri 
fold would be over 5! miles. The lithological evidence b in 
favour of the rocks forming the north part of Swinyard’s HiU 
being a repetition of those on the Worcestershire Beacon. We 
might ei^ct to find the older beds having the coarsest granula- 
tion, ana being even devoid of foliation, and this is what occurs 
on the Malvems, where the northern hills are made up of the 
coarsest rocks, with finer schistose beds towards the south ; the 
exception is at Swinyard’s Hill ; hence there are two groups of 
coarsely crystalline rocks at either extremity of the presumed 
synclinal. The contrast between these and the fine-grained 
rocks of the other portions of the range has already attracted 
attention. The most northern of the coarse-grained masses is 
cut off towards the south by a fault near the Wych, while the 
other lies between a fault on the north side of the Herefordshire 
Beacon and the before-mentioned fault on Swinyard’s Hill. The 
metamorphic rocks of the Malvems seem, Increforc, to be 
divisible into three series, extending from the North Hill to Key’s 
End ; a Lower, of coarsely crystalline gneissic rocks, granite, 
syenite, &c. ; a Middle, of gneissic, granitic, and syenitic rocks 
of medium and fine texture ; and an Upper, of mica -schist, finely 
crystalline gneiss, &c. A diagrammatic section shows the distri- 
bution of these : the northern block, extending as far as the 
Wych, consists of the Lower and the lower part of the Middle ; 
the central block, from the Wych to the fault in Swinyard’s Hill, 
consists chiefly of the Lower and upper Middle, but with a por- 
tion of the Lower at the south end ; the southern block, south of 
the fault on Swinyard’s Hill, consists wholly of the Upper series. 
How far the foliation of these rocks and their main divisional 
planes represent original stratification must, the author thought, re- 
main an open question. It has been held that the strike of foliation 
lies parallel to the axes of elevation ; but this is far from being the 
case in the Malvems. Still a once uniform strike may nave 
been dislocated by repeated faulting. The author further dis- 
cussed the general question of how far foliation may or may not 
coincide with planes of sedimentation. He admitted that the 
absolute conversion of one rock into another by a process of 
shearing has been shown to occur, but doubted its application in 
this case. Although he is inclined to believe that the divisional 
planes, with which the foliation appears to be parallel, may be 
planes of original stratification, yet, as a matter of fact, they are 
nothing more than structural planes of some sort, between which 
the rocks exhibit divers lithologi^ characters. — On fossil 
cbilostomatous Biyoxoa from New Zealand, by Arthur Wm. 
Waters, F.G.S. The fossil Bryozoa described in the present 
paper are from the localities of Petane, Waipukurau, Wanganui, 
and some simply designated as from the aeighl^uibood of 
Napier. The first three represent deposits of a well-known 
position, which was considered Miocene hy Tenison-Woods, 
but which Prof. Hutton {Quart, yaurn. Geol, Soe,^ vol* xli.) 
has more recently called Pliocene. Some others, sent over as from 
“Whakali,” arc thought to be from Waikato. The genus 
Afemhrani^ra, which is largely represented from near Napier, 
is not one of the most useful palseontologically, because the 
shape of the opesial opening only, and not the oral, is preservec^ 
and also the appearance of the zooecia is often remarkably modi- 
fied by the ovicells, which, however, are frequently wanting, 
and in many well-known species have never been found. The 
author pointed out that in the commoner and best-known tp^es 
of Bryozoa the amount of variation is rec(^nised lu being very 
great, and considered that in the face of this there is too a 
tendency to make new species on slight difference whitm may 
be local variations, and that even in some cases, instead of the 
description referring to a species, it may be th^ only a speci- 
men has been described. A list of New Zealand Bmsoa has 
been drawn up by Prof. Hutton, and our knowledge of the New 
Zealand and Australian Bryozoa is being constantly incited 
by MacGiltivray, Hincks, and others ; nevertheleas, 
not yet known to fix the exact age by means of the 
akme, but the large number of speetes enrisn^ Identic witli 
those living in the neighbouring seas, and the 
of the others, show that the deposits must certjhdy o® < 5 *^ 
sidered as of comparatively recent date. Oat seven^^- 

cight species or varieties, sixty-one are known tw^w- 

nine of these from New Zealand 8cai» fortyeight from either 
Vem Zaduid or Anstmltan w»ten, md »»« 

iband foiril in Judging ft«n it would 
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teem that some autho** Wiw awiped 

lepositf. The new forms described vtttti^Mmbrampora 
fJuima ; Munopw^iUa mptnsis, var. dentata, M, waipukurtntts ; 
mcr^pmt vttriperfmita ; Mucromila tricuspis, vers, watpukur^ 
mm tad mimma^ M. firmata ; PifHna grandip(fra ; Lepraha 
umUum^ w. simplex, L. bistata ; Sehizopsrella anctipora, 
mx* pereenata, S» tuberosa, var. angustata ; Cellepora decepta, 
Celi^ra sp, 

RejJd Microscopical Society, November 10. — Rev. Dr. 
Dallinger, F.R.S., President, in the chair. — A microscope, with 
2a e m apparatus and a cabinet of objects, bequeathed to the 
Society ov the late Miss Tucker, was laid on the table. — 
Amongst the exhibits was a microscope for examining minute 
aquatic organisms under very high pressures ; Leeuwenhoek « 
microaeopes ; objectives made of the new glass by Zeiss and by 
Powell, which were very highly spoken of by the President and 
others ; and some gold-plated diatoms. — Mr. S. O. Ridley read 
a paper on the classiheation and spiculation of the monaxonid 
sponges of the Challmger £x]2edition ; drawings and specimens 
illustrative of the various typical forms were shown. — Mr. A. 
Dendy also read a paper on the anatomy and histology of the 
monaxonid sponges of the Challenger Expedition, the subject 
being illustrated oy drawings and specimens. — Dr. Crookshank 
read a paper on flagellated Protozoa in the blood of diseased 
and imparently healthy animals. He described a disease known 
in Inoia as “Surra,” occurring among horses, mules, and camels. 
A parasite was discovered in the blood of these by Dr. Evans, 
and was referred to Dr, Lewis for an opinion as to its nature, 
who concluded that it was not identical with, but closely allied to, 
the flagellated organisms which he had observed in Indian rats. 
Five years later an outbreak of the same disease occurr^ in 
British Burmah, and the report of an investigation was published 
by Veterinary Surgeon Steel, who observed the same parasite, 
but regarded it as closely allied to the Spirillum of relapsing 
fever in man, and named it Spirochata evansi. This opinion 
was not accepted by Dr. Evans, who placed blood, stained pre- 
parations, and material for section cutting, in Dr. Crookshank\s 
hands for further opinion. Dr. Crookshank at once dispelled 
the idea of the parasite being a Spirillum, and gave a full account 
of his observations. These had led him to discover an anterior 
flagellum, a longitudinallv-attached undulating membrane, and a 
posterior, acutely-pointed, rigid filament, from which characters 
he recognised that the parasite was a flagellated monad, probably 
absolutely identical witn the parasite discovered by Mitrophanow 
in the blood of the carp, and named by him Jlamatomimas carassii. 
Dr. Crookshank consequently observed that the Surra parasite 
should rather be called Htematomonas ezmtsi than Spirochoeta 
as suggested by Steel. Lewis’s observation with regard to the 
flagellated organisms in Indian rats led Dr. Crookshank to in- 
v^ti^ate the species obtainable in England, which resulted in 
his discovering flagellate parasites in 25 per cent, of apparently 
healthy rats from the London sewers. These oiganisms proved 
to be morphologically identical with the Surra parasite and the 
parasite described by Mitrophanow in the blood of the carp, and 
were also r^ognised by a photo-micrograph made by Lewis to be 
identical with the org^ism observed by him in Indian rats, 
though Lewis’s description and flgures presented material 
dilflFerences. 

Society, December 1 .—Robert McLachlan 
F.R.S., Prwident, in the chair. —Messrs. W. H. Miskin, R.E 
^wey, and F. W. Bid^e, M.A., were elected Fellows.-Mr 
noward Vaughan exhibited a long series of Gnophos obseuruta 
^pnsmg semens from various parts of Ireland, Norti 

fc 3 WBles,\ork^re, Berwick -on- Tweed, the New Forest, Folke 
e, Lewes, and the Surrey HiUs. The object of the « 
tim was to show the variation of the species in connect^ 
^ the geological formations of the various localities fen 

fcUmth, which, tlmn^ executed in pencil, were remarkabh 
accuraqr.-Mr. R. Adkin exhibited s^ 1 
WOijA Ct^rtartluiiltaa, recently bred by Mr. H. Murw o 
..mrfbrth, fern larvae coUeoted near Windermere, on 
L^_***'?**?^T Mr- Adkin said that, as the foodiokStw 
»ttoemely local, Mr. Murray had endeavoured to get the larva 
on some other species of balsam, includhig the latg< 
species usui^y known as Canadian balaarnTbut th^i 
^ dw^so.--Mr. BiUi^ exhibited a wuabei 
« uvtng ipttdatens of Auurodes vaparanorum, obtain^ from i 


greenhouse at Snaresbrook, where they had caused great havoc 
amongst tomato-plants (Lycapersicum tsculeniun^. He re- 
marked that the species had been first figured and described by 
Prof. Westwood in the Gardener's Chronicle, 1856. — Mr. Poul- 
tott exhibited the blood of a larva of Snerinthus tiHa, and 
demonstrated, by means of a micro-spectroscope, the existence 
of chlorophyll tnerein. — Mr. G. T, Porritt exhibited forms of 
Cidaria sup^mata from Huddersfield, and a series of small 
bilberry-fed Hypsipetes elutata from the Yorkshire moors, show- 
ing green, red-brown, and black forms. — Mr. S. Stevens ex- 
hibited forms of Camptograrnma bilineata and Emtnelesia albu- 
lata from the Shetland Isles, and a variety of Chelonia caja 
from Norwich. — Mr. H. Goss read a letter from the Adminis- 
trator-General of British Guiana, on the subject of the urticating 
properties possessed by the larvae and pupae of certain species of 
Lepidoptera collected in Demerara. — Mr. McLachlan read a 
note concerning certain Nemopteridec, — Miss E. A. Ormerod 
communicated a paper on the occurrence of the Hessian Fly 
(Cecidomyia destructor) in Great Britain. It appeared from this 
paper that there could be no longer any doubt as to the occur- 
rence of the insect in this country, specimens obtmned in Hert- 
fordshire having been submitted to, and identified by, Prof. 
Westwood, and by Mr. W. Saunders, of Ontario. Prof. West- 
wood said the specimens agreed exactly with Austrian specimens 
in his possession, sent to him some years ago by M. Lefevre, 
who had received them from the late Dr. Hammerschmidt, of 
Vienna. A discussion followed, in which the President, Mr. 
C. O. Waterhouse, Mr. Theodore Wood, and others took part. 

Victoria (Philosophical) Institute, December 6.— A 
paper was read by the Rev. S. D. Peet on the religious beliefs 
and traditions of the aborigines of North America, which was 
followed by a discussion. 


Edinburgh 

Royal Society, December 6. — Mr. J. Murray, Ph.D., in 
the chair. — The chairman gave an opening address. Among 
other points, he referred to the almost total absence of recognition 
by Government of scientific research in Scotland. The Ben 
Nevis Observatory, for example, instead of receiving support 
from Government, is, on the contrary, a source of considerable 
revenue to it. — The Hon. Lord Maclaren communicated astro- 
nomical tables for facilitating the computation of diflerential re- 
fraction for latitudes 56® and 57® 30'. — Prof. Tail communicated 
the second part of his paper on the foundations of the kinetic 
theory of gases. In this part he treats of gaseous viscosity, and 
conduction and diflUsion of heat in gases. In his investigations 
he takes account of the fact that the mean free path of swifl- 
nmving particles is greater than that of slow-moving particles. 
This point has been wrongly introduced by aU previous investiga- 
tors. — Mr. R. T. Omond communicated an account of a fog-bovr 
observed on Ben Nevis, October 22, 1886. He communicated 
also an account of experiments on the temperature at different 
heights above ground at Ben Nevis Observatory. He hopes to 
repeat them under more favourable atmospheric conditions, and 
also when the ground is covered with snow. 

Mathematical Society, December 10.— Mr. George Thom, 
President, in the chair. — Mr. R. E. Allardice read a g|p<y on 
the equiangular and the equilateral polygon: Tmi S. 

Mackay communicated a solution and discusf^/iU, 1 ^ 

Aubert, of a geometrical problem, 

Paris 

Academy of Sciences, December ^ 

Gravi^re, President, in the chair. — Glycose, 
glycogeny in connection with the productio of 
chanical force in the animal economy, by M. A. 1 %Uuveau. 
In this third and last contribution on the subj^t, an attempt is 
made to determine absolutely the extent to which the combustion 
of glycose co-operates in the development of animal heat and 
energy. The part played by the liver in these phenomena M 
specially studied, and it is shown generally that the ^yoose sup* 
plied by the liver to the blood constitutes the princtjpal aliment 
of organic combustions, whence are derived animal heat and 
musclar ener^.— Note on an epidemic of typhoid fever wMeh 

g revailed at Pierrcfonds during last August and SeptemW, by 
[. P. Brouardd. This outbreak is clearly traced to the ndiflnted 
sources whence was derived the water consumed by tahu^ 
ants of the ^Piertefr>nda #»trict, — On the formotian nf 
duripg the present cppdi, by M. Ed. Bumu. Tn eeier to 
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ddermine the true diairacter of the doubtful fos<dl ornninns 
still by many naturalists classed with the Alg«, the author has 
carefully studied the traces of all kinds observed especially at 
points on the coast of Brittany, where extensive tracts are ex- 
posed at low water. Impressions have been taken of marks 
due to animals, yet exactly resembling the forms occurring in 
Secondary and even Primary formations often described and 
figured ns belonging to the v^ctable kingdom.— On the m^s 
of reducing momentary accelerations of velocity in machines 
fitted with regulating gear acting indirectly, by MM. A. B^rard 
and H. I^ut^. The object of this memoir is to supply 
trustworthy governors, applicable especially to machinery 
used in the manufacture of gunpowder. For the appa- 
ratus here described, it is claimed that, while giving the 
required uniformity of action, it checks all abnormal in- 
crease of speed, so dangerous in this industry, — Observations 
of Finlay’s comet (18S6), made at the 0*38 m. equatorial 
of the Bordeaux Observatory, by M. F. Courty. The tabulated 
results of these obsers^ations include the mean position of the 
stars taken as points of comparison borrowed from Schcenfeld’s 
Catalogue, published in the eighth volume of the “Bonn 
Observations,” 1886. — A practical demonstration of the exist- 
ence of diurnal nutation, by M. Folie. The remarkable 
Rgreement of the results here recorded, deduced fmm observa- 
tions made at various points of latitude and longitude, is con- 
ddered sufficient to prove the existence of the diurnal nutation 
>f the terrestrial axis, and to determine its constant at about 
— On certain problems of isochronism, by M. G, Fouret. — | 
3 n a theorem relating to the permanent movement and flow of 
luids, by M. llugoniot. The curious relation which is shown 
.0 exist between the permanent movement of fluids and that of 
the propagation of sound is here investigated. — On the co- 
efficient of explosion for a perfect gas, by M. F^lix Luca.s. 
Nfarious arguments are advanced to show that this coefficient 
is 1*40, not 1*41, the number generally adopted. — On 
the coefficient of pressure for thermometers, and on the 
?ompressibility of liquids, by M. Ch. Ed. Guillaume. 
The probable coefficient resulting from M. Descamps’ experi* | 
nents is shown to approximate very closely to that of Regnault, | 
ind the coefficients of compressibility must be corrected accord- 
ngly.— On the nature of electric actions in an insulating medium, 
>v M. A. Vaschy. Assuming that the reciprocal actions of two i 
ifectrified bodies are exercised through the intermediary of the 
ntervening medium, and not directly at a distance, the author 
mdeavours here to determine the part played by this medium in 
he transmission of the electrostatic actions. The medium itself 
5 regarded as a combination of the ether and ponderable matter 
n relations to be subsequently determined. — Note on an abso- 
utc electro-dynamometer, by M. H. Pcllat. By means of this 
Dstniment, which has been constructed by M. Carpenticr, the 
ntensity of a current may be determined directly in absolute 
ralue with an error less than 1/2000. — N^^tcon sleno telegraphy, 
yy M. G. A. Cassagnes. By this combination of mechanical I 
itenography and telegraphy the operator is enabled to record 
transmit along a single wire a considerable number of words 
instantaneously. Numerous experiments on the French lines 
bamt. yielded the following results for a single wire: (i) 400 
iraSk a minute to a distance of 350 kilometres (with two finger- 
words an hour) ; (2) 280 words a minute to a dis- 
650 kilometres (with two boards 16,000 to 
M&aa hour); (3) 200 words a minute to a distance of 900 
(with one board 12,000 words an hour). Messages 
iSlBb Im forwarded simultaneously in both directions, and 
tKftkm oflers other advantages greatly accelerating and sim- 
tdegraphlc work, — On a process of rock -erosion by the i 
sopiUned action of the sea and frost, by M. J. Thoulet. ^ ' 

:ain remits observed on the Newfoundland coast are attributed 
XI the combined action of liquid and frozen water.— On some i 
xiloufed reai^ons of arsenic, ranadic, molybdic, and arsenious | 
icldt, as well as of the oxides of antimony and bismuth, by M. 


biealcic, Hbarytic, distrontianic, and other phonihates, bibarytic 
arseniales, and monobarytic hypophosphate. — Meat of ncutral- 
tsalioii of i^ceric and camphoric acids, by MM. H. Gal and 
E. Wemer.— On the water-bearing apparatus of Caiopk^h 
hm% by M. T. Vesqae. A study of this highly specialised 
apparatus enables the author to cUsstfy the twenty-five known 
spades of the goaais of tho Juvanase 


mineral waters, by M. Stanislas Meunier. The spedment 
here examined were brought from the Kuripan dismet, near 
Boghor, and yielded 54*203 per cent, of chloride of caldum, 
40*051 of chlpride of magnesiutn, 2*860 of chloride of sodiuin, 
1*104 of chloride of potassium, and 1*924 residue insoluble in 
wat^.— On a new locality containing the nnmmulitic formations 
of Biarrit^ by M. de Folin. — On the importance and duration 
of the Pliocene period studied in connection with the Roussillon 
basin ; fresh documents relating to the Pliocene mammiferous 
fauna of this district, by M. Ch. Dep^ret. In the discussion 
which followed the reading of this paper, both M. Gaudry and 
M. Hubert argued that the Pikermi and L^beron deposits mould! 
be referred, not to the I'lioccne, but to the Upper Miocend 
epoch. — Note on the reptiles and fishes found in the caves of 
Mentone, by M. Emile Kivitre. — On the storm of December 8,^ 
by M. Fron. — The Fohn and its cosmic origin, by M. Ch. V. 
Zenger. It is argued that this wind is a cyclonic movement of 
cosmic origin, allied to such phenomena as the aurora borealis,! 
electric and magnetic storms, terrestrial currents, and the seismic^ 
waves which so often accompany violent tempests. 
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BABINGTON^S BIRDS OF SUFFOLK^^ 
C«(ialogue of the Birds of Suffolk; with an Introduction 
and Remarks on their Distribution By Churchill 
Babington, D.D., &c. Reprinted from the Proceedings 
of the Suffolk Institute of Archaeology and Natural 
History. 8vo, pp. 281. Map and 7 Plates. (London ; 
Van Voorst, 1884-86.) 

p^UMEROUS as have lately been contributions to 
local British ornithology, the treatment of the 
subject is very far from being exhausted, and Dr. 
Babington^s book is extremely welcome as supplying a 
new catalogue of the birds of a county having so favour- 
able a situation as Suffolk. For though wanting the 
extended sea-board of one neighbour, Norfolk, which 
meets the uninterrupted roll of the polar waves, and pos- 
sessing an almost even coast-line, very unlike the irregular 
contour of its other neighbour, Essex, Suffolk yet contains 
the most easterly point of England in Lowestoft Ness, as 
it is still fondly called, though a “ ness ” is there as hard 
to recognise in these days as is the “ bay ” of its historic 
Solebay, a few miles further south. Suffolk also is not 
without its broads at Fritton, Oulton, Benacre, and 
Easton insignificant as they may be in comparison with 
those of the northern half of the ancient East Anglian 
kingdom. It also shares with Norfolk the great Breydon 
Water, and with Essex the wide mouth of the Stour, 
while it has for its own the estuaries of the Blythe, the 
Aide, the Debden, and the Orwell, by no means despic- 
able, even if they are not equal in size to those of the 
Colne, the Blackwater, and the Crouch, that drain so 
much of Essex. Suffolk again has a natural feature, 
the like of which is not possessed by either of its 
neighbours : — 


On Orfordness lies many a stone, 

But Dungeness has ten for one,” 

says the old adage, anditisnot until the south-eastern corner 
of Kent is reached that a similar ‘‘ beach ” is presented, 
and that one only to be surpassed by the Chesil Bank of 
Dorset. Highly cultivated, too, as now is almost every 
acre in Suffolk that will repay cultivation, there are still 
some wide tracts along its eastern border, and again 
towards its north-western extremity, which, if indeed they 
have ever been under the plough, have long since lapsed 
into an approach to their original condition, and are over- 

!h! state of 

5 smooth-shaven green.” The western limits 

of the county not only bound, but slope into, the great 

Sonnir"^? P"‘ Suffolk 

b^t A? mo!? P'^senting, in the absence of any 

appearance elevations, a very uniform 

appearance , and, were it not for its numerous woods- 

h ? ancient-and plantations. 

An indefinite district, the soil of which is of the stiffe^it 
“^"ted‘‘High Suffolk”; but whe^ 
or ends, no one knows j and, for some mys- 
xxxVa— No. 896 ^ 


terious reason, nobody will own to living in it “ High 
Suffolk^' always begins in the next parish, or the next 
parish but one I A great contrast to these heavy lands is 
presented by the ‘‘brock” district already mentioned, 
where the chalk-formation comes nearly to the sur. 
face, and is only overlain by a few inches of the 
lightest sand — so light, indeed, that some places 
may be found as bare of vegetation as is a 
real desert — every particle of fertilising matter having 
been blown away by the wind after a spell of dry 
weather ; and it will be remembered that in East Anglia 
the rainfall is less than in any other part of England. 
This district still retains, in at least one of its birds, in 
some of its insects, and in a few of its plants, indications 
of having been once — and that perhaps not so very long 
ago— a littoral, an arm of the sea having doubtless 
reached its low hills, and in after times retreating, having 
left these survivors who still hold their gp*ound. But here 
we may say that we cannot for a moment subscribe to the 
opinion to which Dr. Babington gives currency (p. 123), 
though not saying whether he himself shares it, that the 
marine connexion was by “ a broad estuary running from 
the South Suffolk coast between Bury St. Edmund^s and 
Stowmarket through Thetford.” So far as we are aware, 
there is no evidence in favour of such a violent supposi- 
tion, and much against it. On the other hand, a very 
slight depression of the surface would once more 
bring the sea from the Wash up to Brandon, if not to 
Thetford. 

We make no attempt to trace the deeper effects of 
geological formations and changes ; but all these super- 
ficial characters, here so briefly sketched, combined with 
the geographical situation of the county, will serve to 
show why Suffolk should present a field of great interest 
to the ornithologist ; its varied features offering suitable 
accommodation for many kinds of birds of diverse habits, 
and its eastward position a sanctuary where the wings of 
many a weary wanderer from afar may be folded at rest. 
There is the more need to urge the importance of these 
favourable circumstances, because they cannot be said to 
be too prominently laid before his readers by Dr. 
Babington, who perhaps through modesty, or perhaps 
•through prudence (in which latter case he is certainly to 
be commended), abstains from setting forth the advan- 
tageous conditions of existence that the county of his 
adoption thus affords, albeit he devotes a few pages (258- 
268), which might well have been more, to the subject. 

In computing the birds of a circumscribed area, it is 
always a difficult task to decide whether the adventitious 
strangers whom the accidents of travel may have driven 
upon its coast should be enumerated among its real in- 
habitants, for there is really much to be said on both 
sides of the question. At first sight it seems most absurd 
that, granting even there is no reasonable probability of 
its importation, the stray example of an exotic species, 
whose home may perhaps be in the further wastes of 
Northern Asia or the wilds of Arctic America, should be 
enrolled as a “ British bird,” because it has had the ill- 
luck to find its way hither and be kmed-^seeundurn 
mum Anglicanum^mihxn the confines of the United 
Kmgdorn; but almost; immemorial practice may be 
pleaded for this view of the case, and we are riot minded 
to place on record a distinct decision i^nst the cl^ms 

K 
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af a local faunist on so delicate a question* However, 
the local faunist should recognise the fact that a long list 
is not necessarily ** a strong list to use Dr. Babington’s 
expression — and if space allowed us to go into details we 
should be inclined to strike off not a few species from his 
register. It is true that this would not materially 
alter his position, for a corresponding number would 
on the same ground have to be struck off the 
register of other counties. In reality, no one has 
ever doubted that the Suffolk roll is one of the highest to 
be found in England. Perhaps it would stand only second 
to that of Norfolk on t'le English record, for though both, 
so far as published lists go, are inferior to that of York- 
shire, we are persuaded that this last has been unduly 
swollen. We have a strong suspicion that a Kentish list 
would run any of them v^ery hard ; but we here speak 
without facts, for ornithologists have long been scarce in 
Kent, and no attempt at a Kentish list has been made for 
many a yean The comparison instituted by Dr. Babing- 
ton between the ornithological wealth of Suffolk and 
certain other counties is in some measure fallacious, — the 
last list of Sussex birds, for example, dates from 1855 (not 
1865 as he inadvertently states), while practically it was 
compiled in 1849, since which time a good many things 
have happened. Comparison with inland counties is of 
course misleading, and probably the well-known published 
catalogues for Cornwall, Somerset, Northumberland, and 
Durham, and for the Humber district, are alone those 
with which catalogues for Suffolk and Norfolk can be 
rightly compared ; while the county last named, from the 
abundance of ornithological observers it has produced, is 
manifestly favoured in the race. One other thing may 
perhaps be mentioned in this connection, and that not so | 
much for Dr Babington as for authors of future “Avi- 
faunas”; the ornithological richness of a district depends 
far more on the number of its real inhabitants than on | 
the number of species which have occurred as stray ! 
visitors within its limits and only borut fide travellers. As j 
regards large areas this is a truth so obvious that our ; 
remark may seem to be a platitude, but as regards small ^ 
areas the consideration is too often overlooked. j 

Among all the English works on local ornithology with 
which we are acquainted, Dr. Babington’s holds a peculiar ’ 
place. Its contents are distinctly matters of fact, or of what j 
passes for fact ; in other words, it is a summa;4;^of records. 
No one would pretend to say that any book of this kind is, . 
or could be, exhaustive ; but the author hVs done his best ‘ 
to make his work so, and the infinite pains he has taken to ! 
be precise are present on ever) page-^Tor ever)' page ! 
bristles with references that have obviously cost him im- ! 
mense labour to collect, and his patient industry in culling 1 
them deserves the highest praise. On the other hand, | 
this very precision may not unfrequently mislead the 
unwary. Unless the reader have a competent knowledge, 
elsewhere obtained, he may be apt to presume that the 
fact of such or such a species having been recorded as 
occurring or breeding at such or such a place and at such 
or such a lime is an indication that it has not occurred j 
or bred there at any other time. For the sake of those 
who are beginners, or ill-instructed in ornithology, and 
they ought to form a majority of those who use this 
book, it would have been better had the author uttered a 
warning against this kind misconception, which in 


many cases is certain to follow from this concise method ' 
of citing previously recorded observations. Experts, of I 
course, will not be taken in by it, but we think it may; j 
deceive others. Experts, however, unless they be accus- j 
tomed to the way in which local floras are compiled, have j 
some right to complain of the application of botanical 1 
methods to a fauna— for it is plain that the “ Catalogue j 
of the Birds of Suffolk ” is planned on essentially the | 
same principle as would have been a catalogue of the^ 
plants of the same county, and not according to anyj 
zoological precedent. 

A few words are Dr, Ilabington’s due on another matter, j 
To most zoologists his name will be new, and yet 
entered the field of biological literature nearly five-and-j 
forty years ago ! His ornithological appendix to Potterig 
“ Histor)' and Antiquities of Charnwood Forest,” pub-j 
lished in 1842, was a respectable, not to say ambitious, | 
performance for an undergraduate ; and, while showing 
rudiments of the same scrupulosity as is seen in the 
present work, is equally removed from loquacity, though 
containing some information that the British ornithologistj 
would not willingly let die. Both in conception and 
in execution it naturally has been surpassed by late 
publications, nor can it be regarded as the original pre-|^ 
cursor of the numerous local “ Avifaunas ” of Britam 
The primacy in this respect^ belongs, we believe, to.^i 
one the author of which has lately died, and to hisg^ 
memory we lake this occasion of offering a passing 
tribute. The “(Ornithological Rambles in Sussex,”! 
which was added a catalogue of the birds of that countyj 
appeared in 1849, the work of Mr. Arthur Edward Knox,| 
who died on September 23, iSS6, having nearly completed^ 
his seventy-eighth year. Mention of this observant] 
naturalist, agreeable autlior, and accomplished gcntlemanj 
is all the more needed, since his death obtained scant,! 
if any, notice in the newspapers of the day, though 
column after cok^ . in their broad sheets chronicled' 
the career of a suc^*?;“"il horse-jockey who expired notj 
long after. Mr. Knox, 1: is true, never assumed the! 
character of a man of science any more than that of a! 
man of letters, yet his If "Jf^y style was of the best, while 
few professed naturalistp/ ® practised scien- 

tific methods of ob>cr\f . *. . nd'nonc could more fully 
appreciate scientific woftfi. His three works —that al- 
ready named, his “ Game-Birds and Wild Fowl,” and his 
“Autumns on the Spey ” — all of the kind that is usually 
called “ ])opular,” have some characteristics that at once 
distinguish them from so many others to which that 
epithet is commonly applied. They are always accurate, ^ 
seldom trivial, and never vulgar. 

To return, however, to Dr. Babington^s little volume* | 
Its value, notwithstanding some shortcomings to which | 
we have referred, is great, and the recorded facts, with j 
which, as already stated, it is crammed, are such as no | 
“ British ” ornithologist can afford to neglect. As a final ^ 
mark of attention, let us notice that Dr. Babington^s 
scholarly instinct has inspired him with enough courage 
to be the first writer who has corrected an unhappy mi^ 
take made by Linnaeus, and restored (pp^ 200-^03) the old 

* Ofeour,* there are *eveml other^l^ Sf 

Markwick downward^ inoladiag ”The Norf^k Suffolk 
Sheppa^ and WHitear ; but theac were publwhed In w 

Llnnean Tra*i$actiOHs), and we ate here fpeakiiig of eeparate w tne 
»cope of which U ornithmogy alone. 
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apdlin^ Podicipes, for the imgrammatical, senseless, and 
misleading Podkeps, thereby remo^ng a reproach wh ic 
'every literary man could successfully cast at a zoologist. 
E^mplum sequmdum ! 

INTERMITTENT DOWNWARD FILTRATION 
Ten Yeard Experience {now Fourteen Years) in Works of 
Intermittent Downward Filtration, By T. Bailey- 
Denton. Second Edition. (London: E. and F. N. 
Spon, 1885.) 

T he treatment of sewage by intermittent downward 
filtration on specially prepared areas of land is now 
generally recognised as the most efficient method for the 
purification of the sewage of towns. Mr. Bailey-De»iton 
is one of the ablest exponents of this system, and one 
who has had large experience in its practical application. 
He is also well known as being the joint author, with 
CoL Jones, of a welhdevised scheme for treating the 
sewage of the metropolis on Canvey Island at the mouth 
of the Thames —a scheme, however, which has not been 
received with any sort of approval by the Metropolitan 
Board of Works, The Royal Commission on Metro- 
politan Sewage Discharge considered very fully the 
merits and demerits of the system, and expressed their 
opinion — “ (i) That the process has great scientific merit, 
and offers valuable practical advantages for the disposal | 
of sewage in situations where broad irrigation is imprac- . 
ticable, and where land suitable for filtration can be j 
obtained. (2) That, however, it appears desirable, when | 
the area of land is considerably reduced, that the sewage j 
should be previously treated by some efficient process for 
removing the sludge. (3) That an arrangement of this | 
kind would be applicable to the metropolis. . . Broad 
irrigation was defined by the Royal Commission to mean 
“the distribution of sewage over a lar^^c surface of 
ordinary agricultural ground, having in view a maximum 
growth of vegetation (consistently with due purification) | 
for the amount of sewage supplied,’^ whereas filtration 
means “the concentration of sewage, at short intervals, 
on an area of specially chosen porous ground, as small 
as will absorb and cleanse it ; not excluding vegetation, 
but making the produce of secondary importance.” On 
a suitable soil — a sandy loam with a small proportion of 
gritty gravel to quicken percolation is the best— specially 
prepared by surface levelling and deep under-drainage, 
one acre is capable of effectually purifying the sewage^ 
without any preliminary treatment -of 1000 people, pro- 
vided that the sewage is free from any large proportion 
of trade or manufacturing refuse, and that storm and 
surface waters are kept out of the sewers. The obliga- 
tion to treat storm waters, which come down in the 
sewers in times of heavy rain, is one of the greatest 
obstacles in the path of any system of sewage purification, 
and will continue to be until all towns are supplied with 
a dual system of drains and sewers. One inch of rain, 
thrown off 100 acres, equals 2,262,200 gallons ; “ and if,^* 
says Mr. Bailey-Denton, “ one-tenth of this quantity sud- 
denly reaches the outfall— say, in half an hour— no mode 
of treatment yet devised can deal with such a quantity 
without injury or defect.” As a rule, at the present time, 
despite jMOspective penalties for river pollution, the mixed 
^wage and atqnq \ya^r is allqwed tojpass into thwlfi^ers 


without any sort of treatment. Mr. Bailey-Denton recom- 
mends that the storm overflow be connected with osier 
beds. “ The beds are formed in horizontal areas which 
serve to check the rapidity of flow of suddenly discharged 
rainfall. This check causes the deposit of the floating 
solid matters in the furrows, while the flood- water rises 
and overflows the ridges and the osiers growing on them. 

I These beds are not under-drained in any way ; their 
I simple purpose being to clarify those excess- waters 
j which, without the check afforded by them, would be 
impetuously discharged, together with everything floating 
in them, into the natural streams of the watershed.” Mr. 
Bailey-Denton does not think it necessary or even desir- 
able, in most cases, to precipitate the sludge— the minute 
suspended particles, organic and inorganic, of sewage — 
by chemical processes or depositing tanks, before the 
sewage is applied to the filtration beds. He does not 
believe that the sludge, unless mixed with solid trade 
refuse, under proper treatme.it is capable of clogging the 
pores of the land or of injuring vegetation. He recom- 
mends the filtration beds to be laid out in ridges and 
furrows — the sewage only flowing into the latter, and not 
being allowed to flood the ridges on which plants and 
vegetables are growing. The plants cannot then be 
injured by the deposit of the solid ingredients of the 
sewage on their stalks and leaves. “ As soon as the 
deposit of sludge on the sides of the furrows is sufficient 
to prevent infiltration in any great degree, the sewage is 
withheld from the areas so affected. The sludge is then 
allowed to dry (partially) in the furrows, and when in a 
fit condition it is lifted and dug into the ridges, — as can 
be seen practised at Genncvilliers (Paris). The slimy 
matter which had appeared so considerable, and which 
puddled the bottom of the farrows, when in a wet state, 
shrinks to a skin of very insignificint thickness when 
dry, and is readily broken up and mixed with the soil.” 
Still Mr. Bailey-Denton admits that the extraction of the 
sludge has one great advantage, viz. that “ the same land 
will filter double the quantity of clarified sewage liquid 
’ that it would cleanse sewage of which the finer particles 
have not been removed ; ” a very important point to 
towns where the area of land at disposal for sewage 
j purposes is strictly limited. 

I The intermittency of the application of the sewage to 
j the filter l>eds is a sine qmi non. Each bed should have 
! 18 hours’ rest out of the 24, to allow air to follow the 
sewage as it percolates through the pores of the land, 

I thereby renewing the oxidising properties of the soil— 

J properties largely dependent, no doubt, on the life and 
j growth of certain Bacterial organisms resident in the 
superficial layers of the soil, which have been shown by 
Warington and other observers to be the principal ^agents 
in the nitrification and purification of the nitrogenous 
organic matters of sewage. The assimilative power of 
growing plants is doubtless also a great aid in the puri- 
fication of sewage, and the plan of ridges and furrows 
adopted by Mr. Bailey-Denton, in enabling hia to raise 
large crops on filtration areas, has taken away from the 
system the reproach that it was utterly unremunerative. 
There can, however, be no doubt that it is in cqntl^natton 
with surface or broad irrigation that intermittent filtration 
is likely to have its most useful applitcation. In a valuable 
chapter on ^wage farming, Mr, Bailey-Dehton poiata 
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out that whatever the estimated value of sewage may be 
— Zs. 4d, per annum per head of the inhabitants of water- 
closet towns, or 1^. per ton with a dilution of 61 tons — 
it is actually reduced to the sewage farmer by attendant 
drawbacks to the present mode of application to much 
less than per ton. The sewage must be applied to 
the land whether it is wanted or not, and may, under 
such circumstances, be the cause of mischief to crops 
rather than of benefit It has been assumed that by 
surface irrigation one acre is capable of purifying the 
sewage of 100 persons; but what farmer, Mr. Bailey- 
Denton very pertinently remarks, would give even a 
farthing per ton for the obligation to apply in a year 6100 
tons of liquid to an acre — equivalent to a superincumbent 
depth of 5 feet, or 2J times the average rainfall — ^though 
he would gladly give a larger price per ton if he could 
have what he wanted, just at such times as he wanted it ? 
“All experiences tend to prove that the obligation to 
* get rid * of a large quantity of sewage under all circum- 
stances and conditions, at night as well as day, on 
Sundays as well as week-days, on cropped lands as well 
as fallows, and at all stages of growth, from seed-time to 
harvest, puts it beyond the reach of man to gain any real 
profit from it.” Many of the ordinary farm crops, as 
cereals, pulses, potatoes, and turnips, are injured by the 
application of sewage. Rye-grass, cabbages, mangolds, 
carrots, parsnips, and perhaps onions, are the plants that 
thrive best under sewage (it is said to be impossible to 
overdose rye-grass with sewage) ; but these are crops 
that may very readily be produced in larger quantities 
than there are markets for. 

The great drawback, alluded to above, can be overcome 
by every sewage farm having specially prepared filtration 
areas, capable of purifying the whole sewage, when not 
wanted on the general surface of the farm, and leaving it 
within the power of the occupier to draw such quantities, 
at such times as he requires them, as dressings for his 
crops. Under such arrangements sewage farming may 
be expected — as it has been found by Mr. Bailey-Denton 
at Malvern and elsewhere— to be remunerative to the 
farmer and satisfactory to the town authorities. The 
cost of laying out the land for intermittent filtration is 
high — ^from 30/. to 150/. per acre in difficult cases, accord- 
ing to Mr. Bailey- Denion^s estimate— but not sufficiently 
high in any way to counteract the immense advantages 
which the possession of such filtration areas confers. 

A MEDICAL INDEX-CATALOG L/E 
Indcx-CatMoguc of the Library of tJu Surgeon-Genera fs 
Office^ US. Army. Vol. VII. Insignar^s-Leghom, pp. 
[loo] and 959. (Washington ; Government Printing 
Offices^ 1886.) 

r HE masterly way in which Mr. J. S. Billings is 
conducting this Index-Catalogue, and publishing 
punctually year by year these large volumes of about a 
thousand closcly-packed pages, is a matter worth the atten- 
tion not only of all interested in medicine and surgery, 
but rise of ail interested in modern libraries and modern 
jbumaKitic Hterature. For the Library of the Office of 
General Robert Miiiray, Su^on-Gcncral of the U.S. 
Army, though only founded in'iBsoyig now one of the 
laiyait ooS^ons medical Bterature^'^e world, 


larger possibly than that of the British Museum, of the| 
Biblioth^ue Nationale of Paris, or the collections 
Berlin or Vienna, and it contains some manuscripts, 
notably a letter of Edward JennePs, which the English 
librarians would be glad to have. Its catalogue is cer- 
tainly much more complete, as far as it has been pub- 
lished, in spite of the method of execution having been 
much more difficult. For these seven volumes 'that have 
been hitherto published contain more than 254,000 refer* 
ences to articles or essays in journals and periodicals of 
all kinds and in all languages, arranged under the sub- j 
jects to which they refer. The French and German | 
pleasure in framing appended bibliographies on the 
subjects of some monographs which they publish has j 
never given them courage enough to face such a Her- 
culean task. The number of periodicals which either j 
have been or are being taken in by the Library has risen 
since last year, when vol. vi. was published, from 3005 to 
3270, and extends through a wide geographical range, 
from the Norsk Magazin of Christiania, to the Klin le ' 
I-letzu (the Modern Medical News) of Yedo ; and in wide 
range of interest from the Revue des deux MondeSy to the 
Denial Luminary of Macon, Ga., U.S. The learned com- 
pilers of the Index-Catalogue arc good enough always to 
translate the Japanese titles when they print them in 
English letters ; indeed they sometimes go further, 
and, avoiding the difficulty of even transliterating them, 
give us merely the title in English, with a warning 
note that the original title i^ Japanese. Magyar is also 
as a rule, though not by any means always, translated ; 
Polish sometimes, Russian only occasionally. The whole 
method of the book is so perfectly orderly and symmetri- 
cal, that it makes us wonder whether this want of rule 
in translation is one of the trifling points in which the 
individualism of Mr. Billings^ assistants has crept in ; for 
we cannot see that the translated titles are in any way 
more difficult than the untranslated. 

Under the subject-headings come the great masses of 
quotation of the titles of articles in periodical literature 
which make the Catalogue so unique. If we turn to the 
name of an author who writes both books and papers in 
journals, &c., we shall not find entered under it anything 
but his separately published works ; though, probably, 
all of those down to his smallest reprint from some So- 
ciety's TransactionSy and with these, in smaller type, a 
reference to other books to which be has contributed or 
which he has translated ; and, if he is dead, a reference, 
probably, to some biography of him, and some portrait ; 
but, beyond this, none of his contributions to journals or 
Transactions, Nevertheless, under the subject-title 
any such contribution, whether it be Jaundice, Jealousy, 
or Jequirity, wW.^,e found a reference to his article if it 
was signed, and his name, in bold type, clearly standing 
out among the mass of contributors to that branch of 
knowledge. It would have been possible, of course, to 
print such references twice over — once under the heading 
of the author, and again under the subject-title ; but we 
can hardly wonder that that has not been done, as it 
would have added some five or six thousand pages to a 
series of volumes already in danger of l^ing over- 
weighted, and, also, it would have supplied information 
which is of more importance to the biographer than to 
medical science. 
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Of tile subject-titles in this volume, the latgest is Labor, 
under which, in 150 pages, a very complete library is 
catalogued of some 1500 books and 10,000 articles, well 
arranged under many Leadings. Under Kidney, the 
student will probably be content to find references to 
about 400 books and 2500 articles. 

It is easy to show the vast extent of the work attempted 
and executed ; that there are absolutely no inaccuracies 
in the result is hardly possible, difficult as it may be to 1 
find them. The references in this volume certainly stand 
many tests, and most of those who have made frequent 
use of the previous six volumes in practical work have 
acquired a confidence in their accuracy which is very rare 
in dealing with such an immense mass of varied languages 
and types and abbreviations so thickly interspersed with 
figures. 

Both the Library and the Index-Catalogue are brought 
fully up to date. The volume is presented to the Surgeon- 
General of the U.S. Army in a letter of preface dated 
June I, 1886, and it contains the books and periodical 
references practically complete up to the end of 1885. If 
any comparatively modern subject is examined, e.g, 
kairine, we find nothing said or known of it before 1882, 
and yet 120 references, taking us over all the published 
literature of the subject, down to the end of 1885. 

This seventh volume includes the entries from In- 
signar^s to Leghorn. It is likely to be the middle 
volume of this encyclopaedic work ; and certainly if Mr. 
Billings is able to publish his last and concluding volume 
in 1892 no one who has any interest in the progress of 
knowledge will hesitate to congratulate him and his 
colleagues even more heartily, if it be possible, than at 
present, A. T. Myers 


LETTERS TO THE EDITOR 

\Tht Editor does not hold himself responsible for opinions ex^- 
pressed by his correspondents^ Neither can he undertake to 
return^ or to correspond with the writers of r^ected manu- 
scripts. No notice is taken of anonymous communications. 
Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so greed 
that it is impossible othenvise to insure the appearance even 
of communications containing interesting and novel facts, ] 

Sounding a Crater, Fusion- Points, Pyrometers, and 
Seismometers 

The account given by Prof. John Milne of his ascents and 
attempts at sounding the crater of Asama Yama is exceedingly 
and I can thoroughly sympathise with him in the 
difficulties he encountered, having been exposed to them on 
always coming off so victoriously. He 
Mr. Dun, however, have been forestalled by the late 
Robert MaUet, When I came to Naples some eight years since, 
I found m one of the store-rooms of the geological department 
of the Naples University a quantity of apparatus which I soon 
made out the use of. 

It appears that Mallet had this apparatus made especially for 
the purpose of measuring the temperature and studying the gases 
^ the lava itself within the mouth of the volcano Vesuvius. On 
hh arrival in Naplw the state of the mountain did not permit of 
the experiments being carried on, and the whole of the materials 
ww left in charge of Prof. Guiscardi, who could give no other 
information than the above. By carefully studying the appa- 
ratus I was soon able to understand Mallet’s intentions and the 
mechanism he intended to employ. There arc two drums of 
*maU wire cable— one for traversing the crater to hold a pulley 
and the other fer letting down the weight 
w Crucible. The crucible is of cast iron with a bayonet-jointed 
^ cover, and is, no doubt, intended to contain sub^ances of 


different fusibilities. The ajjparatus is, however, an improve- 
ment on that used in Japan, in that the sounding-rope is insu- 
lated and there is an electrical bell and battery so arranged that 
when the crucible enters, the lava it makes an earth-contact and 
rings the Wl. There are other pieces of apparatus that I could 
not get at, but 1 think they are intended for chemical 
researches. 

From these facts it will be seen that Prof. J. Milne has been 
forestalled as far as the method is concerned, but no experiments 
were ever carried out, either by Mallet on account of failing 
health, or by those in whose hands the apparatus fell. I made 
application to be allowed to use the apparatus, but for various 
reasons was unable to. 

Before leaving this subject, may I appeal to your readers for a 
list of substances the fusion-point of which is known, and all of 
which would be above a dull red heat ? 1 should like to have 

as complete a series as possible, so as to obtain results confined 
within narrow limits. Also any suggestions as to the best form 
of pyrometer that might be forced into and held in a stream of 
flowing lava, and that would not be injured by the breaking off 
I of the rocky crust on its removal. 

May 1 be permitted to make a few observations on the ques- 
tion lately raised about the authorship of certain seismographs ? 
Not long since I described in your pages certain instruments 
that I considered as likely to be useful in such violent earth- 
quakes as shake Ischia from time to time. With the exception 
of two, no claim was made to originality of principle, and yet I 
received through your pages a severe scolding from Prof. Ewing. 
Now if we really go into the literature of the subject we shall find 
I the horizontal pendulum is not the invention of Prof. Ewing, 
but his present form of seismograph is one of the best applica- 
tions of such a contrivance for measuring the horizontal com- 
ponent of an earth-wave, and I think he is justified in calling it 
his seismogj‘aph in so far as the present model goes. If we oid 
not allow so much, no man using a vertical pendulum, however 
well contrived and modified, could call such his. At any rate I 
shall leave Prof. Milne, Prof. Ewing, and Mr. Gray to fight 
their own battle, but Prof. Ewing has fallen into the very same 
error of which he not long since accused me. 

Naples, December 20 H. J. Johnston-Lavis 

The Recent Earthquakes 

May I ask to be allowed to call attention to some points in 
relation to the two earthquakes 'mentioned in your issues of 
December 9, p, 127 (“Volcanic Eruption in Niua-Fu, Friendly 
Islands”), and December 16, p. 157 (“ Earthquake at Sea”). As 
regards the first, it is stated that “The whole island has been 
in a disturbed state for some three months and a half, the dates 
of the principal disturbances coinciding remarkably with those 
which are going on in other parts of the world — earthquakes 
on June 8 and ii, which, I think, are the dates of the first 
New Zealand outbreaks. . . . This is, of course, not wonderful ; 
but the final catastrophe here took place on August 31, which, 
we understand, was the exact date of the recent American 
earthquake. It was preceded for twenty-four hours by earth- 
quakes, and went on for ten days. ” 

Assuming the synchronism of the Tonga eruption and earth- 
quakes with tho'^e of the North Island of New Zealand, there 
is this very interesting relation betw'een the two localities, that 
they both lie very near to a great circle which I may designate 
as the “West Coast of Africa Great Circle.” This passes 
through, or near, the following points : — 

Cape of Gk)od Hope to St. Helena Bay ; mouth of River 
Orange ; Walfish Bay ; Cape Martha ; Cape Lopez Gonzalez j 
Bonny River ; Algerian coast, near Nemours; south-east coast 
of Spain, near Almanzora ; north coast of Spain (3*" 25' W. 
long.) ; west coast of Ireland (I.oop Head) ; southern paint of 
Iceland (near Westmanna Island) ; north-west point of Iceland ; 
Greenland, Cape York ; Melville Island (south coast and point 
of) ; Bering Island ; Cape Dalhousie and coast-line of Liver- 
pool Bay ; Ala-ka, Montagu Island ; Tonga Island (half a 
degree to west of Tonga Tabu) ; New 2 :ealand, north-east 
point of North Island ; passes between Adelie Land and South 
Victoria Land \ Enderby’s Land. It may be remarked that 
several of these Jocaliues are noted for disturbances both 
vcdcanic and seismic. 

As regards the “ earthquake at sea” mentioned in your num- 
ber of the 16th inst, the position where it was felt is given 
as N. lat 19^ 2i\ and W. long. 64® 22' 5 this gives a putnt 
about 93 ofilcs north-east of Porto Rico. The interest in this 
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Heft in the fact that the antipodal point conesponding, being 
S» lat. 19^ ai' and £. long. 115^ 38', lies about 100 miles north 
by east of Barrow Island^ off the west coast of Australia. It 
is further interesting to note that the line which joins this point 
with the southern point of Barrow Island fairly represents the 
direction of the coast-line at this point, and leads to the pte- 
sumption of the existence of main lines of faulting there having 
that direction. To this relation of antipodean pomts in connec- 
tion with ear thquakes 1 have already had occasion to call 
attention. J. P. O’Reilly 

Royal College of SciencCf Dublin, T)ecember 22 


Barnard’s Comet 

This comet has been observed here with the 7l-inch refractor, 
with power 50, than which no higher power could be used with 
advantage. 

On December 19, at i8h., it api>eaied as bright as a 2nd 
magnitude star similarly situated ; the nebulous head was about 
10' in diameter, with central conclen^►ation of perhaps half a 
minute. The “ position ” of the pri icipal tail was estimated to 
be : it remains of a parallel breadth throughout, and does 
not increase in breadth as it recedes from the head of the comet ; 
this constant breadth is equal to the diameter of the nebulous 
bead, that is to say, 10', By sweeping, tliis tail may be traced 
to a distance of some lo"* from the head. 

The sec mdary tail is inclined at an angle of between 30® and 
40” to the principal one, and fades away rapidly at a distance of 
perhaps from the head ; it is well defined on the preceding 
side, but on the following side it melts away into a nebulous 
mass connecting it with the princitml tail for some distance from 
the head. 

On the 27th, at I9h., the comet was decidedly less bright 
than on the 19th, but the same general description applies. 

The ** positions ” of the tw'o tails were measured, and were : 
the principal tail, I5’*5 ; the secondary, 338*^; the included 
angle, 37”*5 db o'* *5. The secondary tail did not appear as well 
denn^, on the following side, as on the 19th. 

Finlay’s comet presents no ‘visible feature of interest, 

Wentworth Erck 

Shankill, co. Dublin, December 28 

Electricity and Clocks 

In the absence of any details, apparently Mr. Wilson’s | 
simplest plan would be to insulate the hammer and bell of his | 
“small striking clock,” and arrange that a galvanic current ) 
should pass through both, when they come in contact by the 
act of striking ; this current of course to be directed to a large 
electro magnet, to raise the hammer for striking on his bigger 
bell. Should the striking of Mr. Wilson’s smaller clock lie on 
a gong with a leather- beaked hammer, a separate attachment 
roust be made for contact, Henry Dent Gardner 

Lee, S.E,, December 26 

P.S. — If a longer contact be desired, the hammer whilst at 
rest should repose upon a weak sj^ring, and be kept away from a 
banking ; when the hammer rises, contact will ensue between 
the spring and banking, and last until the hammer falls again. — 

H. D. G. 


Scismoinetry 

Theee are one or two points in Prof. Ewing’s letter on the 
above subject in the last number of Nature which seem to call 
for a few words of reply. 

(1) As to the alleged inconsistency l>etween what I wrote in 
1881 and w^t I wrote in my la t le ter. The remark quoted 
referred to a light pivoted frame carrying at its centre of per- 
cussion, relatively to the axis through its pivot, a pivoted mass. 
There was no “ if need be ” about this mass : it was an cs ential 
part of the system. 1 believe the remark I then made was 
perfectly correct and in no way inconsistent with my remarks in 
f8^. 

(2) As to the vertical. motion instrument, the lever with 
spring joint ustfd at Comrie in 1842 does not at all resemble the 
rigid lever working on knife edges and supported by springs as 
introduced hy me and used by Prof. £wtn& On the question 
of compensating the lever by the addition negative stability, 
1 have nothing to add to wlmt I stated in my last letter. 


(3) As to the publication referred to, .by Pipt Ewing, thej 
memoir printed by the Tokio University is probably, from the 
circumstances of its publication, hardly known to anybody.^ 
The Encyclopaedia Britannica ” article is not, in my opnion^ 
a fair account of what has been done in sei^mometry. 

Thomas Gray 

7, Broomhill Avenue, Partick, December 27 

The Recent Weather 

At Cardross, half-way between Dumbarton and Helensburg 
on the Clyde, at about 25 feet above sea-level, in an outer lobb 
with a temperature of say 4$*’ to 50® F. at 9 a.m. on Wednes 
day, the 8 th inst., the mercurial barometer stood at 27*51 
which, with reduction of say 0'02 added for elevation, and saW 
0*03 subtracted for temperature^ would make it 27*50 inches j 
On January 26, 1884, it s'ood at 27*39 inches, which with Uk<^ 
reductions would give 27*38 inches. These are nearly as lo^ 
as those you refer to in your number for last week. 

Cardross, Dumbarton, December 23 R. B. W. 

OBS£/^VAT/ONS OF NEBULA AT AKCETkn 

TEMPEL observes under difficulties. The Arcet 
• Observatory possesses, it is true, twt> fine refractor^ 
by Amici, one of ii, the other of % inches aperture ' 
but neither is, properly speaking, available for astro^ 
nomical use. The smaller is rudely set up on an openl 
and uneven terrace, exposed to every gust of wind, andi 
at the most, serves to display the wonders of the heavena 
to curious visitors. Amici I. is duly ensconced in a reJ 
volving dome, but clockwork motion is wanting ; thq 
circles, both of declination and right ascension, are (strangely 
as it may seem) undiviikd j and when the necessarily^' 
somewhat unwdeldy instrument is, with infinite pains ana 
without so much as the aid of a handle, pointed toward^ 
the object sought, there is actually no means of clamping 
it in the position so laboriously arrived at ! That 
Tempcl, under circumstnnees so discouraging to hit 
and disgraceful to the responsible authorities, shoul 
have executed a number of valuable drawings of nebulae| 
should have re-observed many such objects neglected, oi 
even believed to have disappeared, since the elden 
Hcrschcl’s time, besides discovering a good proportion of 
new ones, gives astonishing proof of his keenness, zeall 
and accuracy. All the more, nevertheless, there iJ 
reason to regret that qualities so rare should be employed 
at such cruel disadvantage for want of the Judiciou^ 
expenditure of a couple of thousand francs 

The paper before us is accompanied by reproduction^ 
of two admirable drawings by the author, one of the 
Orion, the other of the Crab ” nebula (Messier I.). The 
latter is of especial interest, as disclosing a feature un-j 
noticed by any previous observer. This is a dark eleftJ 
right through tlie central condensation, dividing it along! 
the major axis into two spindle-shaped nebula:. Incipientl 
fission would seem to be indicated. On the same J>]ate| 
with his own, M. Tempel has engraved five eaiiier araw*^ 
ings of the object, by J. Herschel, D’ Arrest, Las^l^ 
Secchi, and Lord Rosse. The comparison is instructivc,| 
if somewhat disheartening ; for, assuredly, no two of the| 
six confronted delineations could be supposed, on anl 
unprejudiced inspe:tion, to have been inspired by onci 
oripnal. Yet the nature of that original sufficiently ex -1 
plains the discrepancies. The apparent form of nebula - 
depends upon almost evanescent gradations of diffuaw ' 
faint light, and differs, for each individual eye, with it$ 
sensitiveness to them. And since personal equa^ni 
as regards such gradations, is shown by proofs 

to be enormously large, a vast amount of v^a- .1 

tion in the representation of the objects exhibiting them 
becomes intelligible. It is, then, a circumstance of 1 


them ' 
pccu- 


> “ UeW Nebelfleckw. N<u;H Bwbwhtttnxen ^ 

*874^79 Auf der tCdnigl. Sttrawnrte fu .Arcetri oei Flojwz. Von W.lh^ 
Temp*L Abtundlwigoo dor KSnigL B5hm. OtieUschxft der W 
tchMm, S'll. Folge, 1 nAnd. (Prftgt 1885.) 




liarly good omen for progress in the studj; of nebulae sided in the schools, but in that year the duty of conduct- 
that^a^mode of record at once so fluctuating and so ing the disputations was transferred to the Moderators, 
laborious as that of hand-drawing should be replaced (as who were specially appointed to perform this office. The 
It will no doubt soon wholly be) by automatic impressions Moderators have always been, and still remain, high 
^ which, with some points of inferiority, at least leave no University officers, ranking next to the Proctors.^ Not 
Iroom for ‘‘individualism/* only were they the earliest examiners in the University, 

M. Tempers description of the Merope nebula (dis- but it is to them that we owe the origin of the examina- 
covered by himself in 1859), and his remarks on the great tion system. Their severance from a portion— and that 
elliptical mass in the girdle of Andromeda, derive parti- the highest portion— of the examination is therefore a 
cuiar interest from recent events. His observational notable event in the history of the Tripos. Neither the 
faculty, and the high quality of his telescope, are illus- Board nor the University would have agreed lightly to 
trat^ in the disclosure to him, by Amici L, of nearly 900 such a break in the traditions of the Senate House 
stars in the Pleiades, all of them comprised within the examination, had it been possible to retain the Mode- 
field of view of a 4-inch Steinheil bearing a magnifying- rators as examiners for the final part without altering the 
power of 24. With the former instrument he detected system of nomination by colleges. The complete separa- 
fndependently on September 30, 1875, ^ days before tion of Part III. from the earlier parts of the examination 
reading Bond^s description of them, the strange obscure was, however, inevitable. Many members of the Uni- 
channels in the Andromeda nebula ; and has since with versity who would discharge most admirably the duty of 
so :.e difficulty made out similar markings in some small examining for Parts Land II. would shrink from Part 
nebulae of the same class. They would accordingly III. ; and the professors and specialists who were best 
appear to be a more or less characteristic feature of fitted to examine in Part HI. would generally be reluctant 
“ oval nebulcC, and might perhaps be assimilated to the to undertake the heavy burden of examining all the 
symptoms of partial duplication in Messier 1 . candidates for Parts I. and II., especially in two consecu- 

In respect to the nature of nebulae, our author’s experi- tive years, 
cnee leads him decidedly to adopt the view of their close Thus, by the irresistible pressure of events, it has come 
Connection with stars. He shows, indeed, for spectro- to pass, in the last few years, that not only the titles of 
scopic evidence a disregard that is neither philosophic nor wranglers, senior optimes, and junior optimes have lost 
just; yet his contention that ^s[(iseous nebuke do their old significance and refer only to the earlier examina- 
Dot exist, is probably well founded. No aggregation of tion, but that even the more ancient title and office of 
celestial mist, at any rate, has ever been observed by him Moderator has undergone a similar restriction. The final 
in which his ii-inch failed to reveal the pricking light of j part of the examination has indeed made rapid progress : 
minute stars, marking some knot or nucleus, and thereby within three years of its first coming into existence it 
evincing structural relations of a most intimate kind. has emancipated itself from union with the earlier parts, 

and become an independent examination. 

Besides these important innovations, the Senate sanc- 
THE MATHEMATICAL TRIPOS'^ tioned at the same time a slight change in the nomencla- 


\^HEN the interval between the earlier portion of the 
examination and Part HI. had been extended to a 
year, it became evident that some substantial relief must 
be afforded to the examiners. By the existing regulations a 
person who accepted the office of Moderator would have 
to take part in the examination in three consecutive years, 
and ih nis second year of office he would have to examine 
the candidates of one year in Part HI. simultaneously 
with those of the year below in Parts I. and II. This led 
. to the consideration of the whole question of the appoint- 
ment of examiners. The two Moderators in each year 
Are nominated by two colleges, according to a prescribed 
cycle of fifty years. This nomination by colleges, though 
theoretically not very defensible, had worked very fairly so 
long as the examination only included subjects with which 
any high wrangler might be expected to be acquainted ; 
but it was clearly unsuitable for Part HI. In any case the 
nomination of the four examiners by four independent 
bodies might easily bring about the result that among 
the various subjects included there would be some which 
had not been made the object of special study by any 
of the examiners : indeed there was nothing to prevent 
the four examiners being all pure mathematicians or all 
physicists. Accordingly, with a unanimity almost unique 
; to matters relating to the Tripos, the Board recommended 
: / to a Report dated June 15, 1885, that toe examiners for 
Part III. should be quite distinct from those for Parts I. 
and II., and that all four should be nominated by the 
Board. It was also proposed that they should hold 
office for only one year. This Report was sanctioned by 
|:;/toe Senate on October 29, 1886. In future, therefore, toe 
rgpwoderators will not take part in the highest portion of 
^ ^examination. The appointment of Moderators dates 
Previously the Proctors had themselves pre- 

London Mathematical Society by th« 
Glaiahy, M,A., F«R.S., on vacating tho 
Continued fcom p. 157. 


ture of the Tripos, the earlier portion of the examination, 

I previously called Parts I. and II., upon which the list in 
I order of merit depended, being designated Part I., and 
I Part HI. being henceforth designated Part II. This 
I change was made in order to bring the nomenclature of the 
Mathematical Tripos into harmony with that of the Clas- 
sical and other divided Triposes. 

As soon as Part II., to adopt its new name, became 
an independent examination, the Board directed its 
attention to the schedule of subjects relating to it, 

I The existing schedule contained only those subjects 
1 which had been included in the schedule which 
came into operation in 1873, when the results of the 
whole examination were still expressed by one final 
list, arranged in order of merit. Now that Part II. was 
a separate examination, and that there was no order of 
merit, the reasons for the limitation of the subjects had 
been entirely removed. Although the theory of elliptic 
j functions, which dates only from the publication of 
Jacobi s “Fundamenta Nova^’ in 1829, was included, the 
' theory of numbers, which had its origin in Gauss’s 
“ Disquisitiones Arithmeticae” of 1801, was still excluded. 
Abelian functions, the theory of functions of a complex 
variable, projective geometry, and quaternions were not 
formally included by name, and questions on these sub- 
jects could only be set, if at all, by straining the meaning 
of the title of some other subject. Besides the total 
exclusion of certain branches of pure mathematics, a 
further reason for revising the existing schedule was 
afforded by the fact that the four groups A, B, C, D were 
very unequal both in magnitude and popularity among 
the students. According to the existing regulations the 
four groups had to be equally represented by questions, 

* It is still the custom for the list of wranglers, senior optiroes. and 
iunior optimes to be shown to the senior Proctor on the evening of the day, 
before it U read in the Senate Ho^isc. This is doubtless a rdic of the fact 
that the Moderators were originatly the substitutes of the Proton. It has 
been idready mentioned that tne Pitkitoni. os well as the ViccMChan^lor, used 
to have the right to Insert a certain number of names where they phased ih 
the Tripos list. 
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and this led to a great waste of examining power, many 
questions having to be constructed each year upon sob- 
kcts which none of the candidates had studied. The 
Board accordingly formed a schedule in which all the 
subjects of pure and applied mathematics were included 
— none being intentionmly omitted. These were divided 
into eight divisions, the first four relating to pure mathe- 
matics, and the last four to applied mathematics. To 
avoid the waste of questions that would ensue from the 
examiners having to represent all the subjects in the 
papers in each year, they proposed that before the first day 
of December preceding the examination the names of the 
candidates and of the divisions and subjects in which 
they desired to be examined should be forwarded to the 
Re^strary of the University. 'Fhe examiners would 
thus be made acquainted with the subjects which the 
candidates had studied, and would be able to frame their 
questions accordingly. Changes were also proposed with 
respect to the candidates who were admissible, and to 
the form of the final list. By the existing regulations 
only wranglers w'cre allowed to present themselves for 
examination in Part IJ., and the list was arranged in 
three divisions ; there was no separation into dassesj 
because, as only wranglers w'cre admissible, it was con- 
sidered that all the candidates were first-class men from 
the beginning. The new proposals were, that the restric- 
tion which admits only wranglers should be removed, and 
that the candidates should be divided into three classes, 
each class being subdivided into as many divisions as the 
examiners in each year thought proper. In previous 
schemes the endeavour of the Board had been to frame 
regulations that would tempt the students to specialise 
their reading. A few years had made so great a differ- 
ence that, with a view to prevent undue specialisation, 
the Board now inserted a regulation to the effect that 
proficiency in subjects taken from more than one of the 
divisions should be requisite in order that a candidate 
might be placed in the first class. 

The Report containing these proposals was confirmed 
by the Senate on May 27, and it is noteworthy that both 
this Report and its predecessor, in which the nomination 
of examiners was placed in the hands of the Board, were 
sanctiontxi without opposition of any kind. The latter of 
these Reports also made a few minor changes, the most 
important of which was the omission of the problem 
paper which had been still retained, from the old five days, 
in the scheme of 1882.' The examination in Part II. 
had assumed such a character, that the kind of questions 
to which one would usually apply the name of problems 
was no longer in keeping with the contents of the other 
papers.* 

tinder the new scheme, in which all the examiners 
were to be appointed by the Board with special reference 
to their collective fitness for conducting the examination 
in Part I L, there was no further need for an Additional 
Examiner, and this office was, accordingly, discontinued.^ 

Thus has the Mathematical Tripos been divided into 
two parts ; and thus has surely arisen in the University 


< Although the Board were uoable to make any recommendation upon the 
•ullject, 1 may mention that the principle of preUxing to the final three days 
a preK^nary day, ia which the subjeas of examination should be those 
parts of higher pore mathematic!^ which are needed m mathematical physics, 
^nd a considerable amount of favour on the Board. The proposaL how- 
ever, was found to be more dilhcult in execution than was anticipated (partly 
on account of the impowibtlity of farming a perfectly sattshictory schedule 
of tu fjeas for this day), and was ultimately abandoned by most of its 
original supporters. 

^ lo the lirst examination in Part III., in 1883. the examiners set, as one 
of the question p^rs, a paper of esMiys ; and their example was followed 
by the examiners in 1884* 1S85, and 1&86. ThesKc essay papers were intro- 
duced merely on the authority of the examiners, and not tn consequence of 
any new regulatkm. Experience fMmms to show that the essay papw affords 
very little additional assistance in axcertiuuing the relative merits of the 
candidates. I’he essays were, perhape, more at first, when they were 
a novcl^. 

^ Unless the office should be reviwtd at some future time* there will there- 
ore have been only one Additional l^aminer for the final part of tlie ex- 
umlnatson, viz. In the la«| oocasioa of the examinatioii taking place in 
January* 


a mathematical examination of a higher type than h 
been known before, or could have existea under at 
system in which all the candidates for mathematic 
honours were required to be examined by the san 
papers throughout. For those who study mathemati 
for the sake of exact knowledge or mental discipline, ar 
who propose to go forth into the world to follow pr 
fcssional or other careers, the first part secures all tl 
old stimulus to industry, and gives to those who are su 
cessful the same stamp of intellectual distinction 3 
before : such students are released at the end of the 
third year to enter upon the active duties of their live 
equipped with a sound understanding of the principles ^ 
the exact sciences, and with minds well trained 1 
accurate habits in reasoning and in the acquisition ' 
knowledge. To those whose attachment to our scieni 
lies deeper, and whose studies have carried them beyor 
its threshold, the second part, at the end of their fourl 
year, aflibrds an opportunity of distinction of a higher km 
and one more suited to their tastes : no longer is the wii 
and thoughtful student hopelessly distanced in the Trip< 
race by his quick and ready rival. 

The wants of the candidate whose mathematical care( 
closes witli the last paper in Part I., and of the Candida 
whose mathematical life only begins from this momer 
are equally provided for by the new scheme. The ord< 
of merit relates to an examination that can bear it. / 
the subjects included in Part 1 . are such as ought to I 
the common property of every one who has received 
sound mathematical education ; and by the results of i 
examination in subjects which all the candidates shou 
have read a list in order of merit can properly be forme 
The specialist for the first lime is set free to follow h 
own tastes, and give his whole heart and time to tl 
branches of mathematics by which he is attracted. Tl 
University permits him to select any subjects he pleasi 
from the whole ranged of pure and applied mathematic 
and undertakes to examine him in them and award 1 
him the credit he deserves for his attainments. A pe 
fectly free choice is given to him, subject only to the or 
condition that, in order to qualify himself for admisstc 
to the first class, he must not select all his subjects fro. 
a single division.* 

But what to us as mathematicians is more than all, £ 
bearing on the future of our science, is that now for tl 
first time will it be possible in Cambridge for an able a® 
earnest worker and teacher to interest and engage h 
pupils in his work, and found a school such as we are j 
familiar with in foreign Universities, where the present 
of a great professor has been almost invariably mark< 
by a succession of illustrious pupils— pupils worthy 
their master, and worthy to carry on his work. Thii 
of the school of arithmeticians founded by Gauss 
Gottingen, and how impossible such a result would ha^ 
been at Cambridge, dominated as she has been by tl 
competition for places in the Tripos ! Great as has bet 
the value to the University of the order of merit — £is 
stimulus to industry, an encouragement to thoroughne 
in mathematical study, and a paramount influence : 
regulating elections lo Fellowships at colleges where i 
independent examination existed — it has yet been i 
recent years a deadly enemy to the spread of resear< 
and the advance of our science. Throughout his who 
career the student has had to devote himself unremitting 
to the work for his Tripos, taking up a fresh subject cac 
term, and often having to read two in one term. J 
could never pursue any subject far enough to reach tl 
really interesting portions of it, or obtain comple 


students from sneclaliung too narrowly too early a 
divisions (as, for example, the fourth, which contains only « 

I tbemsehrili entirely to imhiocts dmsen fifom a Mfifle division. 


NATURE 


201 


1 886] 


^'^mmand over its methods: he was always occupied 
,:with something new, starting afresh and gaining 
familiarity with new principles, new processes, new 
modes of thought Many of the higher lecturers 
pin the University were necessarily neglected by the 
;;^udents : they could pay but scant attention to any 
:^ubject which was not adequately represented in the 
Tripos, and even in the case of the subjects which were 
so represented they were tempted to pass lightly over 
those investigations, however important, which from their 
length and character were unsuitable for reproduction 
in an examination. Now, however, all this is history. 
When a good course of lectures upon any high subject 
is given in the University, those students who have 
attended the course will send in that subject as one on 
which they desire to be examined ; it will, therefore, be 
properly represented by questions ; and the subject will 
become one that will be increasingly studied year by 
year. It will now be possible for any capable mathe- 
matician, by means of his lectures, to gather pupils 
round him who will bring his subject into prominence, 
and make it one of special study in the University.^ 
It has been said that in mathematics we have in 
England generals without armies : the great men who 
are independent of circumstances have arisen among us, 
but where are the rank and file? It is my belief that 
the great obstacle to the existence of the rank and file 
has now been removed. 

Whatever else it may be. Part II. is at all events a 
“limiting form.*’ No wider choice of subjects could be 
given to the candidates ; no greater freedom to the 
examiners. The schedule of subjects includes all mathe- 
matics ; the examiners may issue any kind of list. By 
introducing numerous divisions into the classes they 
may make it approximate as closely as they please 
to an order of merit ; or, on the other hand, they may 
make it merely a class list. They are empowered to give 
to their list just such a form as they feel justified in doing 
by the results of the examination. In the appointment 
of examiners, also, the limiting form has been reached, 
all four being nominated by the same University autho- 
rity, and holding office for one year only. 

With respect to Part I., it may be that the ultimate 
foTO has not yet been reached. There are some who 
think that, as in some other Triposes, the students should 
have the option, of becoming candidates at the end of their 
second year. It would seem, also, that the range of sub- 
jects is rather too restricted ; and, as may be inferred from 
what I have said near the beginning of my address, 1 
should rnyself like to see the elementary portions of ellip- 
tic functions included in the schedule of Part I. Still, 
these are but minor points ; and I think that the prin- 
ciple of subjecting all the candidates for mathematical 
honours to one and the same examination in compara- 
tively elementary subjects, and arranging the list in order 
of merit, meets with general approval. 

years ago, when the old Tripos was exerting its 
stining influence upon the higher mathematical studies of 
the Universities, I felt disposed to welcome the abolition 
of the order of merit as the lesser of two evils ; but now 
that the Tripos is divided, and that the mathematician 
has his own examination especially framed for him, I 
^ould be sorry to see a modified class list substituted 
for the order of merit in Part I. A severe competition 
for places has the great advantages of keeping the 
candidates closely employed, and extracting from them 
their best work. At present an immense amount 
of thoroughly good mathematical work is done in 
the University. We have received from our predeces- 
sors a system under which the principles of mathematics 
are efficiently taught, the powers of the students are 

the Mhcdule for Part II. no subjects are ignored or favoured less than 
by the new scheme provision is made for the growth of any 
/imswt wldcH may lutppen to take root. 


exerted to the utmost, and upwards of a hundred persons 
each year receive a mathematical education which is in 
some respects unique. These are substantial advantages 
which should not lightly be jeopardised or exchanged for 
others that are problematical. Under any other system 
I think the quantity and the quality of the mathematical 
work done in the University would suffer. It should be 
remembered also that there is no subject in which the 
knowledge of a candidate can be so readily tested by 
examination as in mathematics, and that in no other 
subject can the results of an examination be expressed 
with such certainty and accuracy by an order of 
merit. 

I believe there are indeed but very few who have 
graduated in the Tripos who would set a slight value upon 
the advantage which their mathematical training has been 
to them throughout life ; and on the other hand 1 think 
that it has been an indirect benefit to our science that 
among those who have won distinction in public and pro- 
fessional life there have always been some — and those not 
the least influential or eminent— who have passed through 
an extensive and thorough course of mathematical study, 
and to whom our world of symbols is no terra incognita. 
The fact that our results, unlike the conquests of astro- 
nomy and other branches of applied mathematics, can 
only be expressed by means of a language of their own, 
requiring years of study, imposes of necessity such narrow 
limitations upon the numbers of our audience that we 
cannot be insensible to the advantages of any system by 
which the power of understanding and appreciating the 
beauties of our science is extended to others external to 
our own ranks. Under the new scheme these advantages 
are still retained ; and, difficult as is the problem of com- 
bining a mathematical course for the many with the 
technical requirements of the few, 1 believe that a satis- 
factory solution has rewarded the efforts of the last twenty 
years. I believe that the University of Cambridge will 
become a great centre of mathematical research and a 
home of the exact sciences, and that it will be found that 
these objects have been attained without any sacrifice of 
the general efficiency of the training received by the bulk 
of the candidates for mathematical honours. 

On taking a survey of the history of the Tripos during 
the last half century, perhaps the feature that stands out 
most strongly is the part played by the subjects of 
electricity and magnetism —their half-recognised existence 
before 1848, their exclusion until 1873, and the effects 
which followed their restoration in that year. It was the 
extension of the dominion of mathematics over these great 
and growing branches of physical science that broke 
down the old system. Electricity and magnetism be- 
came too important to be excluded ; but when included 
the examination in its old form was too heavily weighted 
to exist. 

The year 1877-7S, in which the syndicate of 1877 
was endeavouring to frame a scheme that should relieve 
the strain of the excessive competition without sacrificing 
the order of merit, was perhaps the most eventful period 
in the whole history of the examination : it then became 
evident that it was impossible to retain the existing 
system even in a modified form, and that a complete re- 
organisation of some kind was inevitable. Although the 
frequent changes in the last few years have been pro- 
ductive of some inconvenience, I think it is fortunate 
that the syndicate was so reluctant to propose any 
sweeping changes, and that the present scheme has 
come into existence as it has done— not as the work of 
any influential legislator, but as the form which the 
examination has of itself assumed under the pressure of 
the actual forces at work in the University. The order 
of merit for the whole examination was not given up till 
it was clearly shown that its retention was an hnpossi* 
bility ; and, on the other hand, Part XL has grown up by 
a process of regular development, and been moulded into 
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its present form by those most interested in pro*- 
moting the higher mathematical studies of the Uni- 
Vei^itty. 

special reference also should be made to the three 
•days/ It will be remembered that this preliminary por- 
\ioii of the examination was the principal feature of the 
scheme which came into operation in 1848. Both the 
subjects and the methods of solution that may be em- 
ployed are defined by a schedule, and only those who 
satisfy the examiners by their performances in these three 
days are admitted to the subsequent parts of the 
examination. It is very singular that an arrangement 
devised so long ago should not only still continue in 
force, but even be regarded by some as the most 
thoroughly satisfactory portion of the whole system. The 
framers of this scheme and schedule might well have been 
proud of the lasting character of their work if they could 
have known that it would outlive two sets of University 
statutes, and, amidst changes on every side, remain 
unchanged for forty years. 

The early history' of the Tripos and its gradual develop- 
ment into an examination by written answers, and finally 
by printed papers also, are especialh interesting in these 
days, when the merits of the examination system are so 
highly appreciated, and its adoption is so universal The 
Senate House at Cambridge is the cradle of the modern 
form of examination in England. 

In connection with the Tripos there is one matter of so 
much importance that I cannot pass over it entirely with- 
out mention. I mean the influence of the system of 
private tuition. I believ'e that while there is an order of 
merit it will always be a great assistance to the majority 
of the candidates to read with a private tutor. Mathe- 
matics is a difficult science ; and when a considerable 
range of subjects has to be traversed in a com para- 
li\'ely short time, and the knowledge of the candidate has 
10 be finally tested by an examination such as llirt I. of , 
the Tripos, it cannot fail to be a great advantage to him 
to have his difficulties explained, his path smoothed, and 
his skill in working out problems dev eloped, by an expe- 
rienced private tutor specially interested in his individual 
welfare. The system of private tuition has been objected 
to from two points of view: (i) because it is unsatisfac- 
tory that the instruction wliich is valued most highly by 
the student should be received from his private tutor 
instead of from college lecturers or University profes- 
sors ; and (2) because the student who has followed im- 
plicitly, during his whole undergraduate career, the minute 
directions of one man with regard to his reading, is placed 
after his d<^ree, when he is deprived of his guide, in a 
very unfavourable position for pursuing further his inaihe- 
tnadcal studies. The first objection does not concern us 
h«e ; my own feeling is, as I have just said, that, when- 
ef^er an order of merit exists and the competition for 
^aces is keen^ the services of private tutors will neces- 
sarily be called into requisition. The second objection 
is one which is of far more importance to our science. 
There can be no question that, brilliant and eminent as 
have besen the greatest of the private tutors at Cambridge, 
one result of the system has been that many of the ablest 
students have been left after graduation not only without 
any knowledge of the way to follow up the study of the 
sublects of which they had learned tlic elements, but even 
without any taste or inclination to do so. The private 
tutor’s manuscript and verbal instruction had super- 
seded all need of referring to the original memoirs, and 
the nascent wrangler knew nothing of the great world of 
mathematical literature or of the modes of reaching it. 
On the other hand, it is only fair to say that the amount 
of mathematical knowledge acquired by the best pupils 
from their private tutors in the course of their under- 
gradoate career was really wonderful ; and that till quite 
recently tkeither the University nor the coheges offered 


any inducement to the mathematical student to continue 
his reading after the Tripos. The fact that the student’s! 
horizon should hav^^ been bounded by the Tripos, and th2U| 
his training should have been directed with the view to.: 
giving him skill in working out questions rather than 
developing his taste for the science he was studying, w 
principally the fault of the system as a whole ; but it was 
certainly inlensifled by the complete subjection of the 
pupil to the course of reading placed before him by the 
private tutor. A student whose interests and aspirations 
had been at least held in check, and perhaps entirel; 
stifled, throughout his whole undergraduate career, 
generally too subdued or helpless to be able to 
use of his freedom when the examination was over. 

Under the new scheme the private tutor still occupies 
in the main his old position with respect to Part 1 .^ 
although, of course, the higher places in this examination 
have much less significance than before. With respect to 
Part II. it is quite diflferent. No attempt is made by 
priv'ate tutors to teach these higher subjects, which, 
both from their character and extent, are clearly unsuited 
for private tuition ; and the students are compelled t( 
rely upon the lectures delivered in the colleges and Uni 
versily in their preparation for this final examinationJ 
Thus, in their fourth year they are brought into contacr 
with the leading mathematicians in Cambridge ; and 
when the examination sets them free to pursue their owp 
studies or researches, they start on their new careeij 
fresh from the best teaching which the Universit; 
affords. 

Although the subject of my adilress is the Mathcmatil 
cal Tripos, it may be regarded as still falling within m)i 
province to refer to other changes that have taken pl<^cl 
in the University for the pur|>ose of encouraging original 
mathematical work. Fourteen years ago Trinity CoTlegi 
invited mathematical candidates for Fellowships to sen4 
, in, before the examination, dissertations upon any suV 
jeets of their own selection. It was announced thatthes 
dissertations, if possessed of decided merit, would 
taken into account in the Fellowship election, togethc 
with the results of the Fellowship examination. Nc 
only have these dissertations been of the greatest valu 
in guiding the choice of the electors, but many of then 
have loeen important contributions to mathematical litera 
ture.‘ The example of Trinity College has been 
cently followed by St. John’s College and King^s Colle]^ 
The Smith’s Prizes, which for a great number of years ha 
been awarded by a sjMJcial examination, are now awardf 
annually for mathematical dissertations, the candidat 
being free to select their own subjects. This new schemi 
passed the Senate on October 25, 1883, and the first awai 
of the prizes under it was made in 1885. Powerful indua 
ments are, therefore, nmv held out by the University 
some of the colleges for the best students to devote then 
selves to original work. 'J'he importance to our scienc 
of these direct incentives to research cannot be ovc 
estimated. They come into operation as soon as th 
stimulus of the examination is removed, and, instead 
resting upon their laurels, the ablest mathematicians 
the year are induced to concentrate their powers upon 
single subject, just at the time when they are undaunte 
by any amount of hard work, when their stock of genen , 
matliematical knowledge is freshly acquired, and whdj 
their minds are flexible, vigorous, and free from care. If 
is indeed strange to look back upon the changes of thi 
last few years, and to contrast the encouragement nr 

> Among ihe Trinity dUseruidoiit which b»vc 
f may mention the late Mr. R. C. Kowe'n ** Memoir on Ahei 
\pkil, Tram.t 1S81), Mr. Foriyih’$ ** Memoir on the Theta Fur 

(/VmV. Trans., tBSa), Mr. Homemhai * ^ 

and GraMinann** Au«dehnung»lehre t*. 







givtn to mathematical research with the indifference, or 
even worse, of twenty years ago.^ 

I caimot close my address without saying a few words 
upon our Society, we were founded in 1805, and so to- 
day we attain our majority. I think we can safely say j 
^at we have steadily and uniformly kept to our sinele pur- 
|»ose of promoting the advance of mathematics. We have 
published seventeen volumes of Proceedings^ and every 
paper we have printed has been subjected to a rigorous 
examination by two referees. We already have a history 
to look back upon : familiar presences among us— De 
Morgan, Clerk Maxwell, Clifford, Henry J. S. Smith, 
Spottiswoode— have passed away ; and for most of us this 
very room is full of associations with those whom we shall 
see no more. I should like before concluding to formally 
express our gratitude to our two Secretaries, Mr. Morgan 
Jenkins and Mr. Robert Tucker, who have served us so 
faithfully almost from our foundation, and to whom the 
successful development of our Society has been largely 
due. I will not utter any aspirations with regard to 
our future : we shall never be a great Society in numbers, 
but we can continue to do what we have done, and to 
spare no effort to encourage the advance of mathematical 
science. 


THE INTERNATIONAL COMMITTEE OF 
WEIGHTS AND MEASURES 

T he results of the scientific investigations made under 
the directions of the Comit <5 International dcs Poids 
et Mesures at their Bureau at Sevres during the past year 
are stated in vol. v. of their “ Travaux ct M ^moires,” 
recently published (Gauthier-Villars, Paris, 1886) under 
the authority of the Director of the Bureau. This volume 
contains the following papers ; — Note sur I’dtallonage 
des sous-divisions d'une r^gle, sur r( 5 tude des erreurs 
progressives d’une vis micrnmdtrique, et sur le calibrage 
des thermom^tres,” by Dr. O. J. Broch ; “ Etudes ther- 
momdtriques,” by M. Ch. Ed. Guillaume ; Etudes sur 
la balance, by Dr. M. Thiesen ; Sur quelqucs analyses 
chimiques faites pour le Bureau International,” by M. 
Tom6e. The two latter memoirs, however, are published 
under the responsibility of their authors. 

In the method of calculating the errors of the subdivi- 
sions of a standard measure of length, or of calibrating a 
thermometer, Dr. Broch has followed the celebrated 
astronomer P. A. Hansen; but he has endeavoured to 
render Hansen's method more simple ; and he has 
abbreviated it and reduced the number of observations, 
without increasing the probable error of the results ob- 
tained. Convenient tables of equations are given for the 
more ready application of Hansen’s formula, and also 
examples of an abbreviated method for calculating the 
several lengths of the decimetres, centimetres, and milli- 
metres on a subdivided standard metre. 

The second part of this Note deals with the progressive 
errors of the micrometer- screw. As each interval to be 
measured on a linear standard is contained within two 
lines, we have to pass by successive turns of the micro- 
meter-screw from one line to the other. Each line in turn 
is bisected by means of cross or of parallel webs ; and not 
only do the personal errors of bisection have, of course, 
to be allowed for, but even small errors in the micro- 
meter-screw itself have to be conected. Examples of 
such corrections are given in this note. In considering 
the progressive errors of micrometer-screws, we are not 
sure that Dr. Broch has sufficiently, however, investigated 
, the variation in the amounts of such errors owing to the 
wear of the screw. 

In the third part of the note is given an explanation 

* the old system, the Cambridge graduate who devoted himself to 

mtnemattcat research possessed one advantage over his Continenul col- 
dgigtiM in the wider range of his general maihem, «ticai knowledge. Although 
I. w ^coneidembly more restricted than the Tripos of »848'7a, tms 
^novantage it still retained to a substantial extent. 


of an abbreviated method of calibrating graduated glass* 
tubes or thermometer-stems, and of applying corrections- 
to the calibrated lines. The method of interpolation by 
differences is also discussed and simplified. 

Dr. Guillaume, in his “ Etudes thermom^triques,” 
tinues the thermometric work which was begun by Df*. 
Benoit, and by Pemet at this Bureau. It is required of 
all standard thermometers verified at the Bureau, that 
they should carry the fundamental points o'* and 100® C. ; 
that they should have a total length of as much as 70 
centimetres, the diameter of the stem varying from 3*5 to 
5*5 millimetres ; and that each division should be nearly 
5 millimetres in length. The testing of the thermometers 
includes the three distinct operations : — 

(1) Division and calibration. 

(2) Determination of the coefficient of pressure (when 
the thermometer is placed alternately in a vertical and 
in a horizontal position). 

(3) Determination of the fundamental points and of 
the mean value of each degree. 

It is with these operations, as well as with the actual 
verification of certain standard thermometers at the 
Bureau since the year 1883, that Dr. Guillaume now 
deals. The paper is an interesting one, and all the o]>- 
servations are printed in the fullest detail. Particularly 
in that part of this paper which discusses the variations 
in the readings of thermometers by time and circum- 
stance, there is much to be learnt. 

Of late, attention has been given, especially in Ger- 
many, to the kind of glass best adapted for thermometers, 
the zero-points of thermometers made of some kinds of 
glass, being found less likely to alter by age like ordinary 
thermometers. A careful analysis made by M. Tornde 
of the glass used for the bulbs of two of Tonnelot’s 
thermometers used at the Bureau, gave the following 
results 


Silica ... ... 

Hard glass 

71-52 

Plate glass 
60-68 

Sulphuric acid 

0-72 

0*37 

Chlorine 

traces 

— 

Peroxide of iron 

0*22 


Lime ... 

14*55 

5*44 

Soda 

io-8i 

10-50 

Potash ... 

0*37 

6-55 

Magnesia 

traces 

traces 

Protoxide of manganese 

traces 

— 

Oxide of lead ... 

— 

15*12 

Alumina 

— 


Alumina, with traces of iron and 
manganese ... 

— 

r-. 

00 

b 


The analyses of the stems of the thermometers showed 
somewhat different results. 

The memoir by Dr. Thiesen, “ Etudes sur la balance,” 
continues the excellent work on the construction and 
use of the balance which was originally begun at the 
Bureau by M. Marek. In the *‘Th( 5 orie gdndrale de 
rdquilibre statique de la balance,” and in the Calcul de 
rdquilibre de la balance,” Dr. Thiesen has discussed 
the conditions which affect the equilibrity of a balance, 
and also has investigated the effects of outside influences 
during weighings, as those arising from currents of air 
and from changes in the condition of the air ; and from 
electrical disturbances, magnetic and radiometric. A 
good balance may be relied on to o'ooi mgr. in the com- 
parison of two standard kilogramme weights, but outside 
influences increase the probable error to d: 0*004 nigr. 

The labours of the Bureau have been particularly de- 
voted to the perfecting of existing methods^ and Ibey 
have resulted in the attainment of mr higher accuracy in 
weighing and measuring than was thought to be possibk, 
or necessary, even ten years ago. We trust that the 
labours of the Comitd may soon be crowned by the com- 
pletion of the international metric standards of length 
and weight, for which all their present invesrigatlons mr^ 
preparatory. 
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NOTES 

Mr. C. L. Griesbacr, lately geologist to the A%han 
Boimdaty Commission, and deputy superintendent of the Geo- 
logical Survey* of India, has been appointed by the Viceroy to 
officiate as superintendent. 

The annual meeting of the Association for the Improvement 
of Geometrical Teaching will be 4ield on Friday, January 14, 
1887 (11.30 a.m.) at University College, Gower Street. At the 
afternoon meeting (2 p.m.) the following papers will be read : — 
**On the Teaching of Modem Geometry,” Rev, G. Richardson ; 
“ The Modern Treatment of Maxima and Minima,” Rev. J. J. 
Milne; and on Geometry from an Artist’s Point of View,” 
G. A. Storey, A.R.A. The meetings are open to all who are 
interested in the objects of the Association, 

Our readers will be interested to hear that at the meeting of 
the British Association recently held in Birmingham, a move- 
ment was originated in the Committee of Section D (Biology) 
having for its object an application to Government for a small 
grant out of the Civil List to Mr. Thomas Bolton of Birming- 
liam, whose important services to science as a naturalist and 
microscopist have long been well known and appreciated. A 
memorial setting forth Mr, Bolton’s claims was prepared by 
Mr. W. R.‘ Hughes, late President of the Birmingham Natural 
History and Microscopical Society, and was signed by Sir 
J. W. Dawson, the President of the British Association, and by 
a large number of eminent men of science. It also received the 
signature of the Mayor of Birmingham, The memorial was 
recently presented to Lord Salisbury as First Lord of the 
Treasury, who has recommended that Her Majesty grant Mr. 
Bolton a Civil List pension of 50/. per annum. 

The finest of all Japanese botanical bools is the Ilonzo 
Dsufu. It is also from a scientific point of view the most valu- 
able, inasmuch os it contains excellent coloured figures of no less 
than 1500 species of Japanese plants, of many of which there are 
no other published representations. Franchet and Savatier, in 
their “ Emimeratio planianiin in Japonia spontc nascentium,” 
quote throughout the copy in their possession, which wjis not, 
however, quite conqdele. It is in ninety-six volumes, or rather 
Ittfraisons^ and is rare even in Japan. It was prefaced in 1828, 
but only the first six Itvraisous have ever been printed, and the 
rest only exists in hand- made copies. It lias long been desired 
to obtain a copy for the library of the Royal Gardens, Kew, and 
this wish has at length been gratified by the kind liberality 
of Mr. Tokutaro Ito, grandson of the well-known Japanese 
botanist, Keisuke Ito. Mr. Ito is now studying botany at the 
University of Cambridge, and lately communicated a revision of 
REtrbiridaceTE to the Linnean Society, of which he has 
recently been elected a Fellow. The Kew copy of the Honzo 
Dsufn is probably the finest to be obtained in Japan. It came 
from the library of Senator Tanaka (himself a distinguished 
botanist), who, with extraordinary generosity, placed it at the 
disposal of Mr. Ilo for presenialion to Kew, 

IK the Annaim of the Vienna Natural History Museum, Herr 
von Pclzeln and 1 r. von Lorenz have just published the first 
of a scries of articles on the types of birds contained in that 
Museum. Thi.s cannot fail to be of the greatest use to students, 
who often require to know the present resting-place of typical 
specimens. Following the Cuvicrian arrangement as adapted 
by Gray in his ‘'Hand-lUtof Birds,” the authors present, as a 
first instalment, a list of the types of the Acdfntres and Tenui- 
rosins. The chief interest naturally centres round the species 
procured by Johann Nattcrer in Brazil, for nothing more 
wonderful is known in the history of ornithology than the way 
in wbttdi Natterer’s collections, made in the early part of the 
present century, still remain the basis of our knowledge of the 
ornithology of that country, and, notwithstanding the subse- 
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quent efforts of travelers, there are numbers of Brasilian specie 
obtained by Natterer alone, and unrepresented in any Mu 
except that of Vienna. Curiously enough, too, the Vi^ 
Museum also possesses several of Latham’s and Shaw’s ty 
founded on the specimens in the Leverian collection, and pur 
chased in 1806, The value of a type was not understood i4 
England so long ago as 1806, and the specimens were allowed 
to leave the country, to find a home in Austria. Such would 
scarcely be permitted now, under the enlightened management 
of our authorities at the Natural History Museum at Sout|f 
Kensington, who are doubtless mindful of the disgrace attaching 
to the British Museum in former years, when that institutic 
allowed the whole of the Gould collection of Australian birdsi 
with its 300 types, to go for 1000/. to America, where it nou 
lies, scarcely heeded, in the Museum of the Academy of Natura 
Sciences of Philadelphia. Let us hope that the Gouldian ty 
are better looked after in the Philadelphia Museum than so.i < 
of the types of Du Chaillu’s Gaboon species, which are n< 
longer forthcoming, to the no small embarrassment of omithoj 
logical students. 

Prof. Menzbier has recently published,' in \\\& Bulletin 
the .Society of N.aturalksts of Moscow, an account of the bi 
collected by Mr. Zaroudnoi, a Russian naturalist, who has bec^ 
exploring the oasis of Akhal-l’ekke, the Kara-Kum dese:t, an 
the adjacent mountains, in Central Asia. The want of fund 
appears to have crippled the efforts of the traveller to a 
extent, hut he managed to procure 184 different species of birds 
though his observations were confined to the summer month 
and early autumn. Mr. Zaroudnoi found several rare specie 
nesting, and besides his own observations there are some interi 
esling scientific notes from Prof. Menzbier’s pen. We r** 
informed that the traveller has recently prosecuted a fiirtl 
expedition into Khorasan and Northern Afghanistan, the rcsul 
of which may be expected to be of considerable importance tej 
zoologists. 

The Auk^ whicli is the journal of the .American Ornithologists! 
Union, and answers to our English Ibis, has just completed 
third volume, under the able editorship of Mr. J. A. Allen, wht" 
is the President of the American Ornithologists* Union. Tb 
present v>lume abounds in interesting memoirs, and firily 
maintains the high standard of the journal. The Union no^ 
numbers 46 active members, iiz associate memliers, 26 foreij~ 
members, and 59 corresponding members. 'Phe Commits 
on the Migration and Geographical Distribution of North 
American Birds and for the Protection of North Americar 
Birds have both done excellent service during the past twelv 
month. 

Mr. G. H. Hinsdy, of Hobart Town, has forwarded us 
useful list of the birds of Tasmania : 178 species are found in tl 
island, but the author is apparently unaware that several Taaj 
manian birds to which he gives the same scientific name as thd 
Australian species are considered by recent writers to be pcculir 
I to Tasmania itself. 


A RECE.NT issue of the yap<iu Weekly Mail contains a repOTtj 
of the Japan Educational Society, an association founded lO; 
bring together persons interested in education, to assist in its, 
diffusion, and to improve and advance education in the country. 
Besides general and ordinary meetings in furtherance of the! 
objects of the Society, members arc frequently sent to variw 
localities at the request of local educational institutes for tin 
purpose of delivering addresses or lectures, 'rhirty-three num 
bers of the memoirs have been published, the total num^rt 
printed being 100,000. In addition, books under the tmei 
** Hints to Educators ” were published, and 7000 copies pnnt^J 
The number of members is and a prince of the Imp 
House is President. 
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UKPiB^lt the title of a ** Descriptive List of Native Plants of 
Australia lecommended for Cultivation,” Mr. J. G. Otto 
-'epper, FX.S., has reprinted in pamphlet form some notes 
hat apparently appeared periodically in Adelaide. As a reason 
or pabHshmg the list Mr. Tepper says *.— ** At the rate South 
\tiitralia and its sister colonies are progressing in civilisation, 
-he time can easily be foreseen when for long distances from any 
ientre of population not a mark would be discoverable where 
my one could view the native vegetation in its natural state. 
Owing to the very local distribution of many Australian herbs, 
ihrubs, and trees, there is even the possibility that they may be 
entirely extirpated, caused by ruthless and ill-judged clearing, 
ii^Misturing of domestic animals, choking by introduced weeds, 
md the diminution of the moisture in the soil by the first two 
Causes. Few attempts are made to cultivate any, so far as we 
know, though a few (for example Kennedya monophy/la) have 
Uready found their way to the favour of gardeners, who, 
perhaps, do not even know that these plants are indigenous.” 
The list consists of a number of plants belonging to very dif- 
ferent natural orders and of very different characters, such as 
herbs, trees, shrubs, &c., as may be instanced by species 
of Mesembryanihemum^ Viola^ Acacia melanoxylon^ &c., &c. 
To each plant its habit and size are given, a short description of 
the leaves and flowers, time of flowering, and nature of locality 
where found. The descriptions, however, are by no means 
equal in point of detail, some being considerably longer than 
others. To some of the plants the natural orders are stated, 
while to others no mention whatever is made. No references 
are made to the uses of the plants, and no kind of arrangement 
of genera has been adopted, either scientifically, alphabetically, 
or in any other way. The list may be of use to those for whom 
it has been written, but it would have been more valuable if 
tome arrangement had been adopted by which any given plant 
could have been found without wadii^ through the whole nine- 
teen pages. 

Mr. Stevens, the Queensland naturalist whose visit to the 
Veddas of Ceylon we have already mentioned, addressed a 
recent meeting of the Asiatic Society of Ceylon on this little- 
known people. He found the time at his disposal on his first 
vinit too short to investigate satisfactorily the problem of their 
origin, but he intends going amongst them for another six 
months on his approaching return from India. He has offered to 
live with them for a year or two if such a long absence from his 
Other duties can be arranged. He regards the ix)pular notion in 
Ceylon of the Veddas as a cruel, vindictive, suspicious people as 
wholly erroneous. He found them truthful, hospitable, and 
tionest, but they exhibit a marked aversion to Singhalese and 
Tamils. They are very peaceful, and hence a European can 
travel amongst them in perfect safety and freedom. They have 
a language of their own which the Singhalese do not understand, 
and of which he collected a considerable number of words for 
sxamination by Oriental scholars. They are expert archers, and 
can send an arrow completely through a wild animal. Mr. 
Stevens would prefer to face a rifle in the hands of an experienced 
person at fifty yards* distance rather than a Vedda armed with 
^6 bow. They have no idea of buillng anything ; they use the 
Ire-drill, and they appear to have had sufficient knowledge of 
working in metals to supply themselves with weapons. He 
luestions whether there are 500 Veddas in all Ceylon, so that 
(oon it will be difficult to find a real one. Hence he ui^es the great 
Importance to science of a thorough study now of their language 
ind habit«. Demonology is, he thinks, an incorrect term to apply to 
ihcir religion ; it is, rather, ** Kapuism.” They do not believe in 
be existence of any injurious or malevolent spirits. Once a year 
be whole of a Vedda encampment make a propitiation ; it is 
m worship, but simply a propitiation to the eight or nine gods 
w their pantheon. They divide themselves into eight ciansi I 


which rank in a kind of social gradation, depending, in some 
instances, apparently on their traditional origin. He obtained 
skulls of representatives of seven of these clans. Throughout 
the address, Mr. Stevens constantly Insisted on the tentative 
nature of his investigations so far. His facts, ** or, rather, sup- 
posed facts,** are entirely unverified. They require assortment 
and further examination, and he urges societies and students in 
Ceylon to undertake the work. It is greatly to be hoped that 
Mr. Stevens himself may be able to carry out his project of 
residing amongst the Veddas for a prolonged period, and study- 
ing them from the inside, and, in a certain degree, as one of 
themselves. One of his facts requires no verification, viz. that 
he can live and travel amongst them with safety, and that he 
has the capacity for making friends of them. 

M. DE Quatrefages, at a recent meeting of the Geographi- 
cal Society of Paris, advanced the theory with regard to the 
migration of peoples at a remote period of antiquity, which, at 
a subsequent meeting, was discussed and approved by M. H. 
Chevalier. The theory is that these migrations were due essen- 
tially to the gradual increase of cold in the northern regions, 
which forced the inhabitants to wander to the south in search of 
a more temperate climate. M. Chevalier quoted certain pas- 
sages from the Zend Avesta, which, he argued, corroborated 
this theory. 

A PROSPECTUS has been issued by the Council of the * * Loch- 
buie Marine Institute ” on the Isle of Mull, recently established 
under the auspices of the National Fish Culture Association, 
setting forth their objects. One of these is to incubate herring- 
ova to re-stock such locations in Scotland as have been depleted 
of that fish through the action of fishermen in exhausting the 
supply under the belief that they were general instead of local. 
Meteorological and other observations are also to be carried out 
under the direction of Mr. Anderson Smith. 

Dr. Foret, sends us the following list of recent earthquakes 
in Switzerland ; —December 16, i6h. om., at Sarnen (Unter- 
walden) ; 22, oh. 3m., 4h. 20m., and 5h. 30m., at Ponlresina 
(Grisons), all Greenwich time. 

We have referred on several occasions to the extraordinary 
number of rats which emerge from various parts of the building 
when the late Exhibitions at South Kensington have closed and 
the supply of food is cut off. This year their number has been 
larger than ever, and shortly after the termination of the late 
Colonial and Indian Exhibition the rats, desperate with hunger, 
invaded every part. During the summer nothing would induce 
them to enter traps, whereas now they rush in as fast as they are 
set, and not until they have devoured the bait do they seem to 
realise the fact that they are prisoners, when they seek deliver- 
ance in their usual wild fashion. During last week their cravings 
for food culminated in a fierce onslaught upon one another, 
which was evidenced by the piteous cries of those being devoured. 
Their method of seizing their victim is to suddenly make a raid 
upon one weaker or smaller than themselves, and after over- 
powering it by numbers, they tear it in pieces. At the present 
time there cannot be found a single young rat in the building. 
So far this is satisfactory, as the large numbers bred during the 
summer will thus become exterminated. 

At present the city of Worcester possesses a public free library 
and natural history museum in one building, and a Government 
school of art in another. It is proposed to celebrate the Queen*s 
Jubilee by establishing an institution to be called the Victoria 
Institute in a central position in the city, in which the existing 
library, museum, and school of art will be placed, and to unite 
with them in the same building a school of science and 
an art gallery. The cost is estimated at i8,ooo/«, of which 
the Corporation have voted 7000/., and the old site and other 
sources of income will leave only about 5000/. to be ray^sed by 
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public subscription. A considerable portion of this amount has 
already been raised. 

A LATE issue of the Batavia Dagblad contains a report of a 
paper read by Dr. Comelissen, of the Java Medical Service, 
before the Society for the Advancement of Medical Science of 
Java, on his researches in Acheen, in Sumatra, into the causes 
of the dreaded disease beri beri^ known as kakke in Japan — a 
species of elephantiasis. Dr. Cornelissen comes to the unex- 
pected conclusion that it is infectious, and is propagated by 
bacilli. He accordingly recommend^ a thorough system of dis- 
infection in hospital.s and troop ships where patients suffering 
from this malady have been kept. 7 ’he theory has caused much 
excitement in Java and the neighbouring regions where the 
disease prevails, for it has not hitherto been susi>ected that it 
was infectious. Dr. Comelissen’s the>',ry, however, does not 
appear to be generally accepted in Java and the Straits Settle- 
ments. 

In the current number (27) of Excursions et Kcconn 
of Saigon, M. AjTnonier brings to a conclusion his notes on 
Annam, the particular province dealt with being Khanh-Hoa. 
The most interesting part of the paper is the sketch of the 
called savages, or Mois, inhabiting the mountains of the 
province. These papers have now been running through many 
numbers of the periodical, and are encyclopavlic in their nature. 
M. Aymonier is, beyond question, the greatest living authority 
on Cochin China generally, and he undertook prolonged journeys 
into various parts of the country with a view to perfecting hi-^ 
information for this series. His original intention was to exploic 
the whole coast of Annam up to 'Ponquin, but the rebellion of 
1885, which resulted in frightful ma-ssacres of missionaries and 
native Christians, prevented him from cariydng out this project. 
Accordingly in his Notes ” he has been compelled to omit all 
reference to the ancient kingdom of Ciampa, as well an to a 
great part of Annam, and to confine him>elf to the two great 
southern provinces Binh Thuan and Khanli-Hoa, which stretch 
from Ciampa on the coast across to Cam bj<lia. Capt. Rcveillcre, 
who has already twice navigated the Meikong rapids in a gun- 
boat, describes a voyage on tliat river m a steam launch. The 
Meikong can scarcely be said to be a new river to geography, I 
inasmuch as the greater part of its course was described vvi»h j 
great minuteness in the work recounting the details of La Gree ' 
and Garnier’s expedition from Saigock along the Meikong to ♦he 
Yangtsze, published ten or twelve years ago. Father Azemar 
describes the Stiengs, amongst whom he lived lietween 1861 and 
1866, and gives a vocabvilary of their language. The .Stiengs 
form one of those wild tribes which inhabit the mountains 
between Cochin China and Tonquin on the east and Laos and 
Siam on the west. The writer thinks they have no ethnic 
affinity with the Mongol family, mainly basing his opinion on 
differences in language and manners. 

Perhaps the most imix>rtant point to be noticed about the 
Perthshire Society of Natural Science, the Proceedings of which 
for the past year we have received, is that the present method of 
publication has been abandoned. For six years past the Pro- 
Uedings have, for the most part, been reprinted from the report.s 
of the meetings which have appeared in a local newspaper. But 
the selection and arrangement of matter most suited to a news- 
paper were not always the licst adapted for the Proceedings of a 
scientific Society. The Council have, therefore decided to 
commence a new scries of Transa lions and Proceedings^ which 
will be specially printed for the Society, under the supervision of 
a publishing Committee. An examination of the Proceeding.^ 
now before us certainly reveals so much activity in many de- 
partments of research that the Council appear justified in this 
resolution. It is especially noticeable that the papers 
read refer, almost without exception, to local investigation 


our judgment the most valuable and instructive work in 
which the members of such a Society could Systematically 
engage. Thus, we have some notes on a collection of neats 
and eggs presented by a local landowner ; a thorough desmip* 
tion, by several hands, of the natural history of Kinnoull HIU, 
under the heads of Introductory, Geology, Flowering Plants, 
Ferns, Mosses and Fungi, Insects, Mollusca, and Vertebrates, 
and many others of the same kind. Dr. Buchanan WhiteV 
address this year, as last, urges the improvement of \ he museum, 
with a view to securing more space for the exhibition of the 
collections. He dwells on the value of a properly selected and 
arranged museum as an educational medium for the members o f 
the Society, and, quoting the words we used last year in regard 
to this subject, that a local museum, to be of the fullest value, 
should be made as complete as po«ft>ible, he explains what degree 
of completion he expects such a museum to attain. 

We have received the Proceedings of the Holmesdale Natural 
History Club, with its home at Reigate, for 1884 and 1885, 
The papers are of a very general kind, ranging from the con- 
tinuity of protoj)lasm to the wild animals of South Africa, and 
from mahogany to the Yellowstone National Park. Students 
will probably turn with most interest to two papers by Mr W, 
H. Beeby on recent additions to the flora of Surrey, Mr. 
Tyndall's meteorological notes for the two years, and Mr. Cros* 
field’s paper on the geographical distribution of wild plants in 
the British Isles. 

The Town (’ouncil of Bombay has unanimously resolved that 
the municipality must bear its share, with the Government and 
other public bodies, in the expenses of the establishment of a 
technical school, and a sum of 5000 rupees was voted for the 
purpose at a late meeting. The scheme is one drawn up by 
Dr. Cooke, Princii>al of the Po)na College of Science, and ex- 
plained by him to the Council. The skilled artisans, he said, 
turned out by the scliool would be a benefit to the country and 
to the municipality alike. 

The additions to the Zoological Society’s Gardens during the 
past week include an Indian Rhinoceros < 5 ) 

from Lidia, prcsentetl by the Maharajah of Cooch Behar ; a 
Tiger (Ec/is ii^ris 6 ) from India, presented by the Zoological 
Gardens, Cahulta; a Chanting Hawk {Melierax musiem) from 
South Africa, a Red-throated Diver {Odymhus septentrionaHs), 
Euroj^ean, presented by Lord Lilford, F.Z.S. ; a Short-cared 
Owl {Asia bra^hyoius), British, presented by the Rev. Hubert 
D. Astley, F.Z.S. ; ten Moorish Geckos {Torentola mauri- 
lanica) from the borders of the Mediterranean, presented by 
Mr. J. C. Warburg ; three Zebus {Bos indicus d < 5 ) from 
India, a Montagu’s Harrier {Circus cinersccus)^ Fiuropcan, 
deposited. 

OUR ASTRONOMICAL COLUMN 

The Spectroscopic Method of Determining the Dis- 
tance OF A Double Star. — Mr. A. A. Rambaut, in a pawr 
communicated to the Royal Irish Academy on May 24, dis- 
cusses at some length the }>ossibility of determining the distance 
of a double star by measures of the relative velocities of the 
components in the fine of sight by means of the spectroscope. 
Of course, as soon as Dr. Huggins had demonstratea that it was 
practicable to measure the rate of approach or recession of * 

It was seen that it would be at least theoretically to 

determine the distance of a star by this Mthod, but Mr. 
baut does not merely repeat the suggestion, but examines the 
conditions of the problem that he may ascertain whRt raance 
is of putting it into successful operation. His first step is to 
find tne value of IlK for the satellite star of binary sy^tn, 
n being the parallax in reconds of arc, K the 
motion in the line of fight repressed in miles per second* 
resulting formula is--* 
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n K = 

iirlim ^ denotes the an^^le between the tangent and major axis, 

K denotes the angle between the line of nodes and major 
axis, 

7 denotes the angle between the plane of orbit and tangent 
plane to sphere, 

P denotes period in years, 

/ denotes mean motion of earth in miles. I 

This equation therefore gives a relation between n and K 
ilepending only on the period and the angular elements of the 
prbit, so that if either n or F can be measured the other may at 
mce be determined. If ^ be greater than unity, then either V 
nust exceed ten miles per second, or n one tenth of a second of 
c. If, then, the spectroscope show the lines in the spectra of 
>th stars to be absolutely coincident, it follows that the parallax 
nust exceed o'"*!, and the star will repay investigation. But if 
measurable displacement be noticed, V can be determined, 
id the parallax will follow at once. So that **all double 
stars for which k is at any time greater than unity may be said to 
>e within measurable distance either by the spectroscopic or 

f :he trigonometrical method.” If, however, /• be less than unity, 
the star may still chance to be vvitliin a mea urable distance, for 
V may be small cither from the small linear dimensions of the 
orbit or the length of the period ; but if k be smaller than unity, ; 
tnd Fbe large, then we shall at once bnow, “ with a certainty | 
hich the mere failure to measure its parallax Irigonomelrically ' 
could never reach, that the star is at an inconceivable distance 
nfrom the solar system.” Mr. Rambaut next proceeds to <leler- 
tniae k for some 39 stars, the elements of whose orbits he takes 1 
Ibr the most part from Ilouzeau’s ** Vadc Mecum.” In the case of | 
.five only does it exceed unity, viz., a Centauri 6 023, Sirius 5 400, 
i.70/ Ophiuchi 1*270, 1) Cassiopeiie 1247, and 7 Coronoe Australis 
1 *224. Of these the parallax has already been determined for all 
, but the last named. This star, the components of the pair being of 
nearly equal magnitude, u ouUl be well adajited for examination by 
the spectroscopic method if one of the new giant telescopes were 
employed, and since k = 1*224, it ljt.‘en examined in 1880 
either the velocity in the line of sight would have been found to ex- 
ceed 12 miles per second, or the parallax to exceed o"*i . Since a 
star fainter than the fifth and a half magnitude would be beyond 
the reach of even the most powerful instrument to successfully 
, measure its movement in the line of sight, the field of inquiry is 
, practically confined to o Centauri, and the following three stars 
i lor all of which k is fairly large though less than unity : { Ursoe 
z Majoris o 895, 7 Virginis 0*624, ‘^^^d C Herculis o 605. The 
\ result of Mr, Rambaui’s inquiry is therefore to show that hut 
^ little practical use can be made of the suggested combination 
' of the two methods in the case of double stars. 

Names OF Minor Planets. — The follow ing minor planets 
j have recently received names : — No. 254, Augusta ; No. 255, 

; Opi^avia; No. 257, Silesia; No. 260, liuberta; and No. 261, 

I Pr)^no, 

Comet Finlay (1886 <?). —Dr. J. Iloletschek gives {Jsf. 
f N(Uh,^ No. 2763) the following elements an«l ephemeris for this 
1 ob^ct, which, though now diminishing somewhat in brightness, 
becoming well placed for observation in n rthern latitudes : — 

T = 1886 November 22 ■484.18. 

i CO = 315 2I O'S ) 

a = 52 45 43*2 ;• Mean Eq. 1886 0. 

* = 3194) 

log - 9*997122 log a ~ 0*533468 

log e — 9*850744 Period =6*31 years. 

Ephemeris for Berlin Afuinij^^h/ 


1887 

R.A 

h. m. 8. 

Decl. 

log r 

log A 

Bright- 

ness 

Jan. 0 

19 32 32 

4 5*2 N. 

9*8652 

0*1478 

10*5 

5 

19 S 3 52 

I I 3'5 N. 

9*8935 

0*1845 

7-8 

10 

20 11 46 

l 20-1 S. 

9*9243 

0*2177 

5-8 


1887 

R.A. 

h. 

Decl. 

log r 

log A 

Bright- 

ness 

Jan. c 

23 49 17 

I 2‘3 S. 

0*0565 

9*9245 

2*3 

4 

0 8 58 

I 237 N. 

0*0670 

9*9343 

2*1 

8 

0 28 10 

3 45 '0 

0*0779 

99461 

1*9 

12 

0 46 52 

5 59-9 N. 

00889 

9-9598 

*7 


The brightness at the time of discovery is taken as unity. 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 JANUARY 2-8 

/TTOR the reckoning of time the civil day, commencing at 
' *■* Greenwich mean midnight, counting the hours on to 24, 
is here employed. ) 

At Greenwich on January 2 

Sun rises, 8U. 8m. ; souths, I2h. 4m. 14*95. ; sets, T6h. im. ; 
deck on meridian, 22” 55' S. : Sidereal Time at Sunset, 
22h. 49m. 

Moon (at First Quarter) rises, iili. 56m. ; souths, i8h. 12m. j 
sets, oh. 38m.* ; deck on meridian, 2® 25' N, 


Planet 

Rises 

Souths 

Sets 

Decl. on meridian 


h. m. 

h. m. 

h. m. 

... 2^38's. 

Mercury 

... 6 41 ... 

10 39 

14 37 

Venus ... 

... 8 41 ... 

12 36 

... 16 31 

... 23 5 S. 

Mars ... 

... 9 34 

13 52 

... 18 10 

... 19 35 S. 

jupiter .. 

... 2 10 ... 

7 16 

... 12 22 

... II II S. 

Saturn... 

... 16 35* ... 

0 40 

8 45 

... 21 49 N. 


• Indicates that the rLsing is that of the preceding evening and the setting 
that of the following morning. 

Occultations oj Stars by the Moon (visible at Greenwich) 

Corresponding 


Jan 

Star 

Mag. 

Disap. 

Reap. 

angle.s from ver- 
tex to right for 






inverted image 




h. m. 

h. m. 


4 •• 

ju Ceti 

... 4 . 

. 20 28 

•. 21 33 

... 87 348 

5 • 

/Tiiuri 

... 4 . 

. 17 21 

... 18 24 

... 48 293 

6 .. 

71 Tauri ... 

... 6 . 

.. 1 8 50 

.. 19 7 

... 359 334 

6 .. 

a* Tauri ... 

... 4i . 

. 19 47 

... 21 2 

... 68 295 

6 .. 

a- Tauri ... 

... 4i . 

. 19 54 

... 20 55 

... 47 3«6 

6 .. 

B.A.C. 1391 

... 5 . 

,. 21 2 

... 22 19 

... 108 289 

6 .. 

85 Tauri . . 

... 6 . 

. 22 19 

near approach 27 — 

7 -• 

Aldcburan 

... I . 

. 0 17 

... I 15 

... 165 2S3 

7 

III Tauri... 

... 5i • 

. 19 51 

near approach 340 — 

7 •• 

1 15 Tauri... 

... 6 , 

• 20 53 

...22 6 

... 95 261 


2 ... 20 ... Sun at least distance from the Earth. 

Saturn, January 2. — Outer major axis of outer ring = 46" *4; 
outer minor axis of outer ring - i8”*5 ; southern surface visible. 

Variable Stars 


Star 

R.A. 

Decl. 







h. 

m. 




h. 

m. 


U Cephei ... 

.. 0 

52*3 • 

.. 81 16 N. , 

.. Jan. 

2, 

0 

3 

m 




. 12 10 N. 


6, 

23 

43 

m 

A Tauri 

• 3 

54*4 • 


5> 

2 

12 

m 

S Cancri 

... 8 

37 5 • 

. 19 26 N. 


5» 

I 

40 

m 

U liydrne ... 

... 10 

32*0 . 

. 12 48 S, 


S» 



M 

R Crateris ... 

... 10 

55*0 • 

. 17 43 S. 


6, 



m 

S Leonis 

... 11 

5*0 

. 6 4N. 


6. 



M 

W Virginis ... 

... 13 

20*2 , 

. 2 48 s. 


2, 

4 

0 

M 

S Librs 

... 14 

54*9 .. 

,.848. . 


3 , 

19 

41 

m 






6, 

3 

33 

m 

U Coronae ... 

... 15 

13*6 .. 

.32 4 N. .. 


7, 

2 

14 

m 

U Ophiuchi,., 

... 17 

10*8 .. 

. I 20 N. . 

,, ,, 

4i 

4 

18 

m 



and at intervals 

of 

20 

8 


W Cygni ... 

... 21 

31-8 .. 

. 44 S2 N. . 

. Jan. 

4» 



M 

8 Cephei 

... 22 

25-0 .. 

• 57 SO N. . 

• >> 

4. 

20 

0 

M 


I The brightness at the time of discovery is taken as unity. 

Comet Barnard (1886 /). — The following ephemeris for 
m^igl^t is in continuation of that given in Nature for 
pecember 9^.134);— 


Ai signifies maximum ; ttt minimum. 

Meteor^ Showers 

The principal shower of the week is that of the Quadrantids, 
maximum Januaiy 2, radiant R.A. 228", Decl. 53 ’ N. Other 
showers are as mllows: — From the borders of Gemini and 
Cancer, R.A. 119*, Deck 16*^ N. ; near B Ursas Majoris, R.A, 
140*, Deck 57® N* ; near f Bootis, R.A. 220*, Deck 13® N, 
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JVOTES FROM THE OTAGO UNIVERSITY 
MUSEUM 

IX . — On the Nomenclalure pf Brain and its Cavities 

TN working at the brain of the lower Vertebrata, the incon- 
venience of the received terminology of the cerebral cavities 
became so manifest, that I adopted the plan ^ of distinguishing 
each cavity by the simple exptmeni of placing before the syllable 
eet/e {hpiXos, Ko^^ia) the prenx used for the corresponding division 
of the brain in the systematic nomenclature adopted in Quain's 
“ Anatomy.*’ Thus, the entire cavity of the mid-brain of fishes, 
for which the usual names ** aqueduct of Sylvius ** or “ iter a 
tertio ad quartum ventriculum " were unsuitable, became the 
ntesoca/e or cavity of the mesencephalon, the ** lateral ventri- 
cles,*’ the prosocccles or cavities of the prosencephala, and so 
on. A similar but more thorough-going reform had been pre- 
viously and independently proposed by Burt Wilder (AriW/rr, ii., 
1881, pp. 122 and 133), and adopted in Wilder and Gage’s “Ana- 
tomical Technology ” (New York, 1882). Prof. Wilder was 
good enough to write to me on the subject, and, after some 
correspondence had passed between us, he published an article*^ 
giving a full account of the nomenclature he proposed to adopt, 
and stating that certain of his tenns {e g. neurotaU for the entire 
cavity of the cerebro spinal axis, and encepkalonele for the entire 
system of brain-cavities) had been proposed by me. 


The chief features in Wilder’s nomenclature ere the fol* 
lowing ^ 

(e) The adoplipn of diemephalon in preference to the more 
cumbrous tJudamencepkalon as the s]^tematic name of the 
*tween-brain {Zvnschenhirn), The former term is given as a 
synonym by Allen Thomson (Quain*s “ Anatomy,** ninth edition, 
vol. it. p. 8a8), and is used by Rolleston in “ Forms of Aniro^ 
Life.’* In correspondence with this, the third ventricl : becomes 
the diaecele (thalamoc(elc^ mihi). 

{i) The adoption of Quain’s name of epencephalon for the 
cerebellum (Hinterhim)^ and of metencephalm for the medulla 
oblongata {Nachhirft), Huxley’s term, mpelencephaion, for the 
latter division, is rendered inconvenient, to say the^ least, from 
the fact that it is used by Owen to designate the entire cerebro* 
spinal axis. The fourth ventricle is call^ the meiac<ele(mvelocale^ 
mihi), and the cerebellar ventricle the epkeeU {fnetacccUt mihi). 

{c) The word prosencephalon is used in the same sense as by 
Quain, i.e. as including the whole of the fore-brain proper 
( Vorderhim), Both Owen and Huxley, on the other hand, use 
this term as synonymous with cerebral hemisphere, i.e, speak of 
paired prosencephala. In correspondence with this, the entire 
cavity of the fore-brain is called the prosocaict and the lateral 
\xntricles themselves procaies {prosoiccles^ mihi). 

{d) The unpaired cerebral rudiment of the embryo is distin- 
guished as the proiocerebrum. 



Fig. 1.— Diagrams showing thw chief st^e* in the development of the nervous system, a, the uenron is divided into wyelon and encfpkniim, the latter 
betng again diyid^ into the three pnmary vesicles, ^oUncephaloHy deuttrencrphalcn^ and tritetu^piahH. Similarly, the nturocorlt. or general cavity 
of the neuron, is divided into myel<*cah' and tncephcuiKceU , and the latter, again, xnKo proto-, deutfro-, and trito-coiUs. n, the brain now consists of 
five enccphalomeres, the pfvstht-, di-, ««-, and ntetencepf^, containing respectively the prosthio-, dia- meso-, epi-, and meta-aelfs- c, D, the 
brain has a^umed its permanent fonn, is shown in c in vertical, in d in horizontal section The prosthiencephalon has sent out paired 
wosenccphala, a small uni^red portion, the bein^ left, the Utter being bounded in front by the Uinina terminalis (/aw. }?«»»). 
cUch prosencephalon has further given nse to a rhintncephAlon. Similarly, the prosthioccefe now consists of unpaired auUr and of paired Proto and 
rhino-Citus i &rx.ca'. rk.cep\ the former rfimmunif-atincr witK a..!:. Km *K« \ -ni •_ i j 


rkintF-CfUs iPrs.ca\ rk.cd), the former communicating with the aula by the foramina of Monro, or p >rt« 

above into the conarium below into the infundibulum ifnf') with the hypophysis {hyP). The mesencephalon consis 


and 

The diaccelc is continued 

, , i. , . —7 — consists of an unpaired ventral 

OMt-ppitcut {o.opt), optfHf’ephala : its cavity of a median r/er, and of paired which communicate with the iter by the PyUr. 

The cj^ncephalon is divided into a dorsal portion, the cerebellum, or epcnccphalon proper, and a ventral division, the basUerthoUum {plcblS, 
containing a cavity, airtum (a/r), which communicates with the epicoele proper, or cavity of the cereliellum. by the ostium iost\ I'he metencephalon 
and meucoclc ifuet.ctr) have undeig;one but little alteration. 


(e) The unpaired portion of the fore-brain, left by the 
budding-off of the cerebral hemispheres, is not specially named, 
but its cavity is termed the au/a, Thi.s is a large and distinct 
cavity in some sharks {e.g. Scymnus, Fig. 2), but in the higher 
forms becomes the Y-shaped pa.s5age between the third and the 
lateral ventricles, lliis passage is sometimes spx>ken of as the 
“foramen of Monro,** but the latter term is more correctly 
applied to the aperture between each of it.s anterior limbs and 
the corresponding lateral ventricle : this aperture Wilder calls 
the pjT/a. 

O') The specialised cavities in the optic lobes of Amphibia 
ana Sauropsida are called opiocotles^ the name iter (abbreviation 
of “ iter a tertio ad quartum ventriculum *’) being retained for the 

»,*« * Awtomy and Embiyology of Scymnus tichiaP Trtmt, 

LMdon^iW*^ P* “A Coune of Initructioti in Zootomy,** 

^ Nomenclature,** AVtt York Mtdkal Youmal, xll(»E 85 X 


unpaired portion of the mcsocwle or entire cavity of the mid- 
brain, The iter communicates with each optocoele by a small 
aperture, the pyla. No name is given to the ventral portion of 
the mesencephalon after formation of the optic lobes, i.e* the part 
usually known by the awkward plural designation crura cerebri, 

ig) The ventral portion of the epencephalon, the fibres of 
which become the pons Varolii in mammals, is called the pra* 
oblongata^ the word post-obhngata being used as a synonym for 
metencephalon or medulla oblongata in the restricted sense. 

(A) Tne entire ccrcbro-spinal axis is called the neureu^ its 
cavity the neuroccele, 

(f) The name encephcdocoele is applied to the entire m 

brain-cavities, or to the single cavity of the undivided embryonic 
encephalon. 

(A) The name myelocceie is applied to the cwtral cauial of 
the myelon. This cavity is also distinguished into a lumbar 
dilatation, the rhombmtie {sinus rhomboldalis) and a contracted 
portion, the syringaeode. 
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This schetne I propose to modify in certain particulars. For 
\xt sake of clearness I give diagrams (Fig. 1 ) showing three im- 
ortant stages in the development of the brain, as well as draw- 
j^gs of the brain of Scymnus lichia (Fig. 2 ). The latter shows 
'spith such diagrammatic clearness the typical structure of the 
^Vertebrate encephalon that 1 now always use it as a starting- 
point for the study of that organ in my lectures. 

(a) I propose to follow Wilder in his use of the words neuron 
and neurocoele, encephalon and encephalocoele, myelon and 
myelocoele (Fig. i, a). The words syringoccele and rhomboccele 


appear to me unnecessary : 1 prefer to say that in some Verte- 
brates birds) the lumbar region of the mycloccele is dilated 
mto a sinus rhomboidalis. 

% The three primary cerebral vesicles may be called respect- 
ivefy \.hxi protencephalon, deuterencephalon^ and triUncephalon ; 
their cavities the protocccle^ deuteroccch^ and (primary) tritoccele 
(Fig, I, a), 

(r) In what may be called the sub-primary stage of segmenta- 
tion, the anterior, or first, and the posterior, or third, cerebral vesicles 
have each divided into two parts, the brain thus consisting of 



proaen 


vpttn 


Fig. 



MdV brain, enti^, saw for the removal of the velum intcipositum 

entire brain from the left tide, e, lo^itudinal vertiSl’sJljnn opened from above, c, the entire bmin from below. », the 

vasculoius) ; veltnt^ velum interpositum ; 


^ to c*!! respectively the 

of quain, yJjerAirJ) and 
^ thalamencephalon), derived from the prot- 
(identiMl with the deuterencephalon), 
^nctphalon^ and meUncephalon, formed by the constriction of 
The cavities of these five brain- 
the/f<?rf:in?-, <*«-, meso-, epi-, and mtta-caUs 

^fo'^ootiation of the fore-br*in, the 
^we nyphalon gives nse dorsally to the two cerebral hemi- 
^“^tlwgKise to fdlow Owen and Hoxlqi in calling them 
(Fig. i, c and d ; Fig, a, x—x, prvjtm) ; 


their cantim, or lateral ventricles, being named prottcaks 
The median portion of the prosthiencephalon, 
afler separation of^ the prosencephala, may be called the i^jrs- 
cenbrum (KebrJ) ; its cavity, the aula^ is Y-shaped, commoni* 
eating by Us unpaired posterior limb with the dUcoele, by its 
paired anterior limbs with the prosocceles through the feramina 
of Monro {for, M\ ox port^^ The two prosencephala may be 
^ken of collectively by the old name, cerebrum, which, as 
Pye-Smith remarks, » ** ought to be strictly limited to the hemi- 
spheres with the carpus callosum, corpora striata, aad fornix.*’ 

Ncawnctamr'- 
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From each prosencephalon is budded off an olfactory lobe or 
rhmmcepkaton^ containing a cavity, the rhinocfxUt and usually 
divisible into a stem like portion, or crusy and a dilated 
extremity, or bM. 

(€) The mesencephalon becomes differentiated dorsally into the 
paired optic lobes, or optenetphaiay the cavities of which, or 
opioca^hsy are frequently clearly distinguishable from the remain- 
ing median portion of the mesocoele, or itcr^ with which they 
communicate by small apertures, the pylff. In many Hshes, 
however, although the optic lobes arc well formed, the mesocoele 
shows no distinction into iter and o}>tocceles (cf. Kig 2, B and 
K). The unpaired ventral portion of liie mid-brain, which in the 
lower forms shows no diHerentiation into crura cerebi may be 
distinguished as the basi'Opiic tis , ' 

ij) in the epencephalon the dorsal region grows out into the 
cerebellum, or epencephalon proper, its ventral region, or basi- 
arMlum (prae-oblongata, Wilder), being usually quite indistin- 
guishable from the metcncephalon, hut becoming marked off in 
the Mammalia by the development of ihe pons. The anterior 
portion of the fourth ventricle of the adult, i.e. the jxirtion corre- 
s}K>nding to the basi- cerebellum, is of ourse epencephalic and 
not mctencephalic, and may be distinguished as the atrium 
(Fig. 1, c and v ; Fig. 2, e) : it cnminum'cates, in Selachians, 
with the cpic(ele proper, or ceiebellar \entricle, by a small aper- 
ture, the ostiupH (Fig. 2, h and E, osi. .* 

It will be noticed that a mixture of Latin and Greek names 
occurs in the above scheme. Tins has been adopted so as to 
interfere as little as possible with the names in common use and 
whh those proposed by Wilder. The Latin na aes, moreover, 
are introduced with a certain consistency ; i tbe basi-cerebrum 
is the median unpaired jK)ition of the protencepbalon, the basi- 
opticus of the mesencephalon, and the basi- cerebellum of the 
epencephalon ; similarly, the cavities of thc>»e basal regions are 
respectively the aula, the iter, and the atrium, the main 
“ ventricles ” being all distinguished by names of Greek origin. 

The advantages claimed fjr the proposed nomenclature are 
the following : — 

{a) Names axe given to important structures which have 
hitherto been de >ignated by in /re or less lengtliy phrases, 
basi-cerebrum, aula, mesuccGc, &c 
{b} The systematic brain-nomenclauire of Qiuin is brought 
up to date by introducing changes ren<lered desirable by the pro- 
gress of animal morphology. 

(r) The cavities of the biain are diatinguishe I by systeniatic 
naaies w'hich have an evident connection with those of the 
cncephalorneres themselves, instead of by names which have no 
relation cither with the regions of the brain in which the cavities 
occur, or with one another. 

(ii) The de criplion of the nervous sy-tem of the lower Chor- 
data is simplified, f or instance, in one may say 

that the neuron shows no distinction externally into encephalon 
and myelon, but that the neurocotle is dilated anteriorly into a 
small enccphaloccelc. 

While agreeing with Prof. Wdder in the advbabiliiy of making 
the changes proposed above in the nornencbuurc of the ceiilra\ 
nervous system, I differ from him in failing to see the necessity, 
or, indeed, the desirability, of making all binomial names mono- 
mial. Such names, for instance, as anterior commissure, corpus 
•callosum, lamina terminalis, which are not misleading, and 
which do not require to be connected with homologous parts by 
a consistent nomenclature, may veiy well l>e left alone ; although, 
if one could start ab initio^ I quite admit that the substitutes 
proposed by Wilder might he preferable. In any case, how- 
ever, his name pseudocode is thoroughly deserving of adoption 
a:, a substitute for tbe misleading appellation, “fifth ventricle.”. 
Prof. Wilderis suggestion that encefkalim should be Anglicised 
into eneephal is worthy of considera^on, especially as the word 
ought to be written em tphahsy and it would l>e an advantage to 
rid of the incorrect neuter termination. I have adopted the 
abbreviated form in the following tabic, which shows at a 
glance the nature of tbe projiosed scheme of nomenclature. The 

’ * Criticfi win no doubt object to a»tng an adjective m a »ub»tantive, but 
how Otr thin n tidniMiuble ti entirely n matter of uMge/* &c. (Pye-Smtth, 
r//., p. 174, note). 

* CerthtUnm i» one of tbe few namei In the older braia-n'>mefic1atitre 
which pre<!ieat^ no ambiguit]^ 1x3 that the ordy reauHt for giving it a Ohreidt 
lOnsrm it the kmcol tatiju^ian of having * eimtior set of raime« lor «U the 
^eoi dtvUiofi* of the bnun. Strictly epwiag. the word cpenoephaloB, 
bemg «yn<mymou« wtth cerebttUr ngmmU ought not to be used for the 
kelittoi iteelf, and might be used instead, whh hyperoemU 

for cerebeUor ventricle. 


names of the varioos divisions of the nervous system are pritkted 
in capitals, those of the corresponding cavities in italics. 


WS w 


<J -is 


\ 


My object in writing this note is not so much to get my own 
or any other system of names adopted, as to urge the necessity 
for a reform in the no i.enclature of the central nervous system and 
Its cavities — a necessity which no comparative anatomist, espe- 
cially if he be a teacher, can fail to sec. Recent investigations 
of the skull, shoulder girdle, urinogenital organs, &c., of Verte- 
brates have necessitated corresponding changes in nomcnclatuiCi 
and similar changes are constantly being made among the varioiw 
Invertebrate groups. It would certainly be a great boon, bow 
to teachers and students, if a like reform could be generally 
adopted for the Vertebrate nervous system. 

Dunedin, N.Z., $e|)tcmber 15 T. Jeffekv PAmKjen 


THE IMPERIAL INSTITUTE 
the following i» the report of the Committee appoin^^^ 
S HL R. H. the Prince of Wale» to « scheme for the 

scheme for lui Imperud Institute intend commeoiorat^ w 
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r of Her MaiettVi reign beg leave to submit to your 
M the following wpor^ . . v • u* u 

**iey do not fail to remember that the scheme which your 
Btoyal Highness indicated in your letter of September 13 last to 
Jfid Lord Mayor of London had its origin in the remarkable 
Interest eadted by the recent Exhibition, by which not only the 
h^terial products, resources, and manufactures, but the loyal 
^eling of the great colonies and possessions of Her Majesty’s 
Empire, were illustrated in a most signal manner. 

Ine object, therefore, which naturally suggested itself first to 
the committee was the development, with some necessary modi- 
fications, of your Royal Highness’s idea of creating a permanent 
representation of the resources and progres‘< of the colonies and 
India. . 

On pursuing, however, the consideration of the subject, the 
, committee became persuaded that a memorial really worthy of 
the jubilee year of Her Majesty’s rei^ could not be confined in 
its objects to any one part or parts of Her Majesty’s Empire, and 
that it must in some form and degree also c iinprehend a 
representation of the United Kingdom. 

Their desire, therefore, in the following outline of the scheme 
which they recommend is to combine in a harmonious form, and 
with a view to some practical and useful purpose, a representation 
of the colonies and India on the one hand and of the United 
Kingdom on the other. 

They submit that this object will be best indicated by giving 
\ to the memorial the title of The Imperial Institute of the United 
I Kingdom, the Colonie*^, and India. 

They think that the Institute should find its home in buildings 
of suen a character as wortliily to commemorate the jubilee year 
of the Queen’s reign, and to afford accommodation suitaVde for 
K an institution combining the important objects which they now 
I proceed to describe. 

It is obvious that several departments of the Tn'^titute, such as 
the hall, conference rooms, &c., which will be found described 
under the Colonial and Indian Section and the United Kingdom 
Section respectively, will be common both to the colonies and 
India and to thw United Kingdom : but as others have special 
relation to a particular portion of Her Majesty’s dominions, it 
will ha found convenient to make the following division. 

A. Volmial and Indian Scctim. — ^The object of the Colonial 
and Indian Section will be to illustrate the great commercial and 
industrial resources of the colonies and India, and to spread a 
knowledge of their progress and social condition. 

To this end provision sliould be made for — 

(1) . The display in an adequate manner of the best natural 
and manufactured products of the colonies and India, and in 
connection with this the circulation of typical collections 
throughout the United Kingdom. 

(2) . A hall for the discussion of colonial and Indian subjects, 
and for receptions connected with the colonies and India. 

(3) . The formation of colonial and Indian libraries, and 
establishing in connection therewith reading, news, and in- 
telligence rooms. 

(4) . The incorporation in some form into the proposed Institute 
of the Royal Colonial and Royal Asiatic Society, if as is hoped, 

[ it be possible to bring about such a union. 

(5) . The collection and diffusion of the fullest information in 
: regazd to the industrial and material con<lilion of the colonies, so 

jtt to enable intending emigrants to acquire all requisite know- 
l^e. Such information might be advantageously supplemented 
w simple and practical instruction. An emigration office of this 
character should he in correspondence with the provincial towns, 
either through the free libraries or by other means, so that in- 
formation may be readily accessible to the people. These objects 
' would be greatly facilitated if, as may he hoped, the Government 
should consent to the transfer to the buildings of the Institute of 
the recently formed Emigration Department, which would, by a 
connection with the Institute, largely increase its usefulness. 
Facilities might be afforded for the exhibition of works of 
colonial and Indian art. 

It is also considered desirable that means should be provided, 
not for a general exhibition, but for occasional special exhibitions 
of colonial and Indian produce and manufactures. At one time 
L particular colony or portion of the Empire may desire to show 
progress ; at another time a general comparison of particular 
dustnes may be useful. Whilst the permanent gallencs would 
usual commei cial or industrial products of the several 
i and India, the occasional exhibitions would stimulate 
l .enlist the sympathies of colonial and Indian pr^ucers, and 


keep up an active co-operation with the industrial classes of this 
country. 

B. United Kingdom Section, — The leading objects of this 
Section will be to exhibit the development during Her Majesty’s 
reign and the present condition of the natural and manufactured 
products of the United Kingdom, and to afford such stimulus 
and knowledge as will lead to still further development, and thus 
increase the industrial prosperity of the country. 

We submit that these objects may be carried out by making 
provision for the following purposes : — 

(1) . Comprehensive collections of the natural products of the 
United Kingdom, and of such products of other nations as are 
employed in its industries, with full scientific, practical, and 
commercial information relating thereto. 

(2) . Illustrations of manufactured products, typical of th ir 
development and present condition, of trades and handicrafts, 
and their progress during the Queen’s reign, including illustrations 
of foreira work when nece sary for comparison ; together with 
models illustrating naval architecture, engineering, mining, and 
architectural works. 

(3) . A library for industrial, commercial, and economic study, 
which should contain standard works and reports on all subjects 
of trade and commerce. It will be desirable also to include a 
library of inventions of the Empire, and, as far as possible, of 
the United Spates and other countries. 

(4) . Reading and conference rooms supplied with English, 
colonial, and foreign comuv. rcial and technical periodicals, and a 
fully-equipped map room fur geographical and geological refer- 
ence. The conference rooms would be of value for meetings of 
Chambers of Commerce and other bodies of a kindred nature. 

(5) . The promotion, in affiliation with the Imperial Institute, 
of commercial museums in the City of London and in the com- 
mercial centres of the provinces. To these the Institute would 
contribute specimens, samples, and exhibits of the commercial 
products likely to be specially valuable in particular localities. 
There should also be an organisation to connect the Imperial 
Institute with the provincial centres by lectures, conferences, 
the circulation of specimens, and other means. 

It is hoped that the Institute may lead to the organisation of 
high schools of commerce, such as are now established in the 
chief commercial towns of most Continental countries, but 
which have, as yet, unfortunately no existence in the United 
Kingdom. 

I (6). The building will also advantageously afford accommoda- 
tion for (rt) comparing and e.xamining samples by the resources 
' of modern science, and (A) the examination of artisans under 
the various schemes already existing for the promotion of 
technical education. 

Space should also be provided for occasional exhibitions of 
separate industries, or of the special industries carried on in 
! great provincial centres : for example, there might at one time 
[ be an exhibition of iron manufactures, at another of pottery, at 
another of textile fabrics, &;c., which would tend to stimulate 
' improvement in the different departments of industrial life. 
This object might be assisted by separate exhibitions of the 
handiwork of artisans. 

The committee, having detailed the general nature of theii 
suggestions under these heads, desire to add that they do not 
anticipate the exhibits in the collections remaining unchanged. 
They contemplate that as improvements arc made from time to 
time the later and better results would displace those out of 
date. 

They have had to consider how the space should be distributed 
between the United Kingdom on the one hand and the colonies 
and India on the other, and they recommend that whatever 
portion of the buildings is not required for purposes manifestly 
common 10 both should be allotted to the two sections fairly in 
equal parts. 

C. G<n>£rnment of Institute, — The committee recommend that 
a new body, entirely independent of any existing oiganisation^ 
should be created for the government of the Institute. Thia 
body should be thqroi^hly representative of the great com- 
mercial and industrial interests of the Empire. The colonies 
and India should have a fair share in the government of the 
Institute, and each colony should have special charge of its own 
particular department, subject, of course, to the general manage- 
ment of the entire institution. 

The method of carrying this out would be prescribed by d»e 
Charter, after full consideration by Hei Majesty in Council. 

D. The committee, being fully conscious of thendTsmtage 
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of a central positioti for tlie Institute, liave considered the 
various possible sites, and have, a$ far as has been within their 
power, obtained estimates of their cost. 

To cany out the several objects which the committee have 
ii^cated, a lai^ge space is necessary. The committee have been 
unable to hnd any such suitable site in the central parts of 
X^ndon, except at a cost which, looking at the probable amount 
of subscriptions, would, after the purchase of the ground, leave 
a sum wholly inadequate for the erection and maintenance of 
the buildings, and for carrying out the objects of the Institute. 

The site of about five acres recently secured for the New 
Admiralty and War Offices is valued at 820,000/., or rather 
over 160,000/. per acre. That now vacant in Charles Street, 
opposite the India Office, is less than an acre, and would cost at 
least 125,000/. ; probably another acre might be secured by 
private contract, so that the value of a limited site in this 
position would not be less than 250,000/. It has been 
suggested that a single acre not far from Charing Cross might be 
obtained for 224,000/. Two and a half acres on the Thames 
Embankment have l>een offered for 400,000/. ; and it is slated 
that six acres might be procured from Christ’s Hospital at 
600,000/. Another good central position has been suggested, 
consisting of two and a half acres, w'hich has l>een valued at 
668,000/. 

It is, of course, proljabJe that these sites might be obtained at 
somewhat less than the prices asked, but, allowing for this, it is 
obvious that the purchase of any adequate area would involve 
the expenditure of a quarter to half a million. 

The committee have therefore been forced to abandon the 
hope of obtaining a central site within the limits allowed by 
any probable subscription. 

The attention of the committee was then drawn to the pro- 
perty at South Kensington belonging to the CommiSvSioners for 
the Exhibition of 1851, This property was l>ought out of the 
profits of that Exhibition, with the express object of offering 
sites for any large public buildings which might be requirerl for 
the promotion of science and art. 

Under these circumstances, the committee submit to your 
Royal Highness that the Imperial Institute may well e.siablish a 
claim for the grant of a site of sufficient magnitude on property 
bought and reserved for public institutions of this character. 

Though sensible of the objections that may be urged against 
the situation at South Kensington, the committee think that the 
advantage must be obvious of obtaining a sufficient site virtually 
free of cost, so that the whole of the subscri prions may Ije 
devoted to providing a building for and establishing and main- 
taining the Institute. 

The committee, while guided in the recommendation of a 
site by the considerations they have indicate<l, think it right to 
add that there are some incidental advantages connected with 
that at South Kensington. 

In that locality are combined the City and Guilds Technical 
College, the Royal College of Music, and the Government 
Museums and Schools of Science and Art, which ought to be in 
immediate proximity to an Imperial Institute of the character 
which we have described. 

The technical character of the collections and exhibitions of 
the Imperial Institute has a natural connection with the collec- 
tions of science and art in the Government Museums. 

E. Geiural Obsej'vatiom , — An Imperial Institute for the 
United Kingdom, the Colonies, and India, would fail in its 
chief object if it did not constantly keep in view that it ought to 
be a centre for diffusing and extending knowledge in relation to 
the industrial resources and commerce of the Empire. 

The necessity for technical education is now fully appreciated, 
because the competition of industry has become, in a great 
measure, a competition of trained intelligence. The committee, 
however, do not recommend that the Imperial Imtitute should 
aspire to be a college for technical education. Many of the 
large towns in Great Britain have recently established collies 
or schools of science and art. The Imperial Institute might 
serve to promote technical education in these, and to unite them 
with colleges of larger resources which have been founded or 
formed branches for the purpose in the metropolis. It is too 
much to hope that an active co-operation of thb character 
between the provincial centres and London could be at once 
undertaken by the Imperial Institute. But the committee bear 
^ mind that, in their last report, the Commissioners of 1851 have 
indicated an intention to assist in cartying out such a scheme. 
If the Commissioners would contribute three or four thousand 


pounds annually, it would be possible to establish scholarshipe 
which might enable promising candidates of the working classes 
to attend the local institutions, and even, when it was desired« to 
complete their technical education in colleges of the metropc^ 
In addition to this aid, the Imperial Institute might be able, ^ 
other ways, to promote the foundation of scholarehips both in 
conn^tion with the colonies and provincial centres, in the hope 
of still further extending these benefits to the working classes. 

In conclusion, the committee submit that an Imperial 
Institute such as they have sketched in broad outline would 
form a fitting memorial of the coming year, when Her Mmesty 
the Sovereign of this Empire will celebrate the jubilee of her 
happy reign. It would be an emblem of the unity of the 
Empire, embracing as it does all parts of the Queen*s dominions, 
and tending to promote that closer union between them which 
has become more and more desired. It would exhibit the vast 
area, the varied resources, and the marvellous growth, during 
Her Majesty’s reign, of the British Empire. It would unite in 
a single representative act the whole of her people ; and, since 
both the purpose and the effect of the Institute will be to advance 
the industrial and commercial resources of every part of the 
Empire, the committee entertain a confident hope that Her 
Majesty’s subjects, w'ithout distinction of class or race, will 
rejoice to take part in offering thi.s tribute of love and loyalty. 
— Herschell (Chairman), Carnarvon, Rkvelstoke, 
Rothschilj), G. J. Gosciien, Lyon Playfair, Henry 
James, Henry T. Holland, H. H. Fowler, C. T. Ritchie, 
Fred. Leuhtton (President of the Royal Academy), ASHLEV 
Edk.n, Owen T. Burne, Reginald Hanson (Lord Mayor), 
J. Pattison Currie (Governor of the Bank of England), 
John Staples, Frederick Abel (Vice-President of the 
Society of Arts), J. H. TrittoN (Chairman of the I ondon 
Chamber of Commerce), Nevtle Lubbock, Henry Broad- 

HURST. 


UNIVERSITY AND EDUCA 7 IONAL 
INTELLIGENCE 

Cambridge. — At the annual election to .scholarships and 
exhibitions in .St. John's College, for candidates who have not 
yet commenced residence, the following awards were made : — 

Foundation Scholarships : (80/.) to A. Vaughan, University 
College School, and H. Reeves, Surrey County School ; (50/.) 
to O. W. Owen, Liverpool In titiite (all for Mathematics) ; 
(60/.) to J. T. Hewitt, South Kensington School of Science, for 
Chemistry. 

Minor Scholarships! (50/.) to G. T. Bennett, University 
College School, and \V. J. Dc)bl>s, Wolverhampton School, for 
Mathematics, and to K. .\, Lehfeldt, for Physics. 

Exhibitions toj. J. Alexander, Quecn’.s College, Belfast, for 
Mathematics, and to F. F. Blackman, St. Bartholomew’s 
Hospital, for Physiology and Botany. 


SCIENTIIIC SERIALS 


The articles in the yournal of Botany for November and 
December are mostly descriptive. Mr. H. N. Ridley concludes 
his description of the Monocotyledonous plants collected in 
New Guinea by Mr. Forbes, including a number of new 
species ; Mr. J. G. Baker, his synopsis of the Khizocarpete, 
with a monograph of Pitularia ; and Dr, Trimen, his valuable 
account of the flora of Ceylon and its relations to the climate of 
theisland. — Mr.J. G. Baker describes some new species of Liliace» 
from the Cape of Good Hope. — The other original papers refer 
to the distribution of British plants. 


Nuorw Giornale Bot attic 0 Itaiiano for October.— ‘G. Venturi 
desciikws several species of moss new to the Italian flora, or rare 
or critical s})ecics. — L. Macchiati, on the extra-floral nectari^ 
of the Amygdaleae, describes nectariferous glands on the Iw* 
stalk of Persica vulgarif^ Cerasus vu/^ris^ Pruiuts 
and Amygdalus communis. These agree in fanctioo IT*. 
extra-floral nectaries in other European plants, ^ J: 

protection against the attacks of caterpillars ; while m case 
of natives of Tropical America, their purpow is 
protect against Inc attacks of the ant Oaodm/utfOy attr^lng 
other ants, enemies to this spikes. The 
diurnal periodicity in the amount of 

glands, which reaches its maximum wly, I? P* roominjE, its 
minimum in the afternoon.— B. Scortcchini describes several 
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^ species of Sdumincse from the Malayan pemnsula, mclud- 
zaMW genu8> T, Caruel has a note on the 

lit and s^s of the cacao.— P. Scverino describes the variety 
ana of Acerus ^nihropophora, and the micro* chemical re> 
uii»0f the purple cells.— Two teratological papers complete 
list : on viviparity and proHBcation in Spilantkes caulirrhiza, 
f Dr; F. Tassi ; and teratological notes (on Aej^le sepiaria, 
fsimachia ephemerum^ and Saxifraga crassi/olia)^ by C. 
ilongo. 


SOCIETIES AND ACADEMIES 
London 

val Society, December 16. — “ On a Varying Cylindrical 
^ By Tempest Anderson, M.D., B.Sc. Communicated 

|y Prof. A. W, Williamson. 

The author has had constructed a cylindrical lens in which the 
xis remains constant in direction and amount of refraction, 
lile the refraction in the meridian at right angles to this varies 
QtinUously. 

A C3ne may be regarded as a succession of cylinders of 
lifferent diameters graduating into one another by exceedingly 
‘ lall steps, so that if a short enough portion be considered, its 
Lr\'ature at any point mav be regarded as cylindrical. A lens 
jrith one side plane and the other ground on a conical tool is 
nerefore a concave cylindrical lens varying in concavity at 
lifferent parts according to the diameter of the cone at the cor- 
>nding part. Two such lenses mounted with axes parallel 
with curvatures varying in opposite directions produce a 
npound cylindrical lens, whose refraction in the direction of 
axes is zero, and whose refraction in the meridian at right 
glcs to this is at any point the sura of the refractions of the 
lenses. This sum is nearly constant for a considerable 
istance along the axis so long as the same position of the lenses 
f maintained. If the lenses be slid one over the other in the 
^ction of their axes, this sum changes, and we have a varying 
ylindrical lens. The lens is graduated by marking on the 
ame the relative position of the lenses when cylindrical lenses 
J known power are neutralised. 

I Lenses were exhibited varying from o to - 6DCy, and from 
I to + 6DCy. 

J Linnean Society, December 16. — W. Carruthers, F.R.S.> 
iresident, in the chair. — H. R, H. the Prince of Wales was elected 
Honorary Member of the Society. ^ — Messrs, A. Bawtree, 
Justen, T. N, Mukharji, F. W, Oliver, and R. V. Sherring 
TC elected Fellows, and G. l^Jicholson an Associate, of the 
ciety. — The President announced that Sir George MacLeay, 
C.M.G., had presented to the Society a portrait of the late 
1^. W. Kirby, the distinguished entomologist, and the manu- 
■ipts and correspondence of his father, Alexander MacLeay 
[ected F.L.S. 1794), formerly Secretary to the Society. For 

acceptable donations, a special vote of thanks was ac- 
d by the Fellows. — Prof. F, O. Bower exhibited a scries 
^photographs illustrating the vegetation of Ceylon, — Mr. E. A, 
.eath showed a stormy petrel. Procellar ia pclagica^ which was 
eked up alive in Kensington Gardens on December 9 ; the 
M evidently having been driven inland by the great storm* of 
previous day.— Mr. D. Morris drew attention to the fresh 
yes, and the fibres extracted therefrom, of A^ave salmdyckia 

A A /‘w/.* — X/r.. wr nr' , V 


ists of ninety-six volumes containing 2000 coloured figures, 
ly two or three copies of this important botanical work are 
^own to be complete, as a great part of it only exists in the 
-inal native hand-work.— The President exhibited a spike of 
«e an ancient Peruvian grave, also samples of prehistoric 
L^t from ancient Bntish and Romano-British burial-mounds in 
^ iltsnire. Mr. G. J. Romanes read a paper on the sense of smell 
^1^*’^**^^**^ which we hope to give in a future number. — 

. C. T. Druery gave a communication on a new instance of 
«poiy in Polystichum angulare, var. pulcherHmum. He 
its that the formation of the prothallus is preceded by a very 
nt series of phenomena from those already regorded. In 
^ne case the prothalli are simple extensions of the cellular 
tMKtance of the tips of the pinnules commencing at points quite 
yond the venation, and produce no root-hairs unless brought 
c^ta^ with the sotL In the other case, however, tiie 
‘ 18 a direct outgrowth of the tip of a velnlet, and at 


once produces root-hairs in abundance long before it assumes 
any other characteristic of a prothallus, and finally the re- 
sulting prothallus is much thicker in substance. — A paper 
was read on apospory and allied phenomena, by Prof. F. O. 
Bower, The term ‘^sporal arrest” is applied to all cases 
where such spores do not come to functional maturity. The 
arrest is often, but not always, followed by substitutionary or 
correlative vegetative growths : these take the form of buds, 
similar to the sporophyte which produced them, and then would 
be termed cases of “sporophytic budding ” ; but in other cases 
the correlative growths may assume the characters of the oophyte 
or prothallus. Where this happens, the phenomenon is termed 
“apospory.” This direct transition from the sporophyte to the 
oophyte was induced some ten years ago in certain mosses, 
by Pringsheim and Stahl ; and it is now described in detail in 
two ferns, an Athyrium and a Polyatichum. Both plants were 
found some years ago growing wild, and the fact of the transi- 
tion was recognised by Mr. Drue^ and Mr. Wollaston, and 
has been already published by the Linnean Society. The present 
paper describes these and similar phenomena in detail, and 
shows how in the a. least four different modes of 
origin of the oophytes may be distinguished, two being in con- 
nection with the sorus, while two are at points apart from the 
sorus, and may even occur on fronds which bear no sori at all. 
The latter part of the paper is occupied by comparing these phe- 
nomena with others already known in higher and lower plants. 
The general conclusion is that the whole phenomenon of 
apospory is to be regarded rather as a sport than as a reversion 
bearing deep morphological conclusions with it. 

Chemical Society, December 2. — W. Perkin, F.R.S., 
Vice-President, in the chair. — Mr. Forbes Rickard was formally 
admitted a Fellow of the Society. — The following papers were 
read: — Bismuthates, by M. M. Pattison Muir and Douglas J. 
Carnegie. — The action of inorganic comp:)unds on living matter, 
by James Blake, M.D. — Morindin and morindon, by T. E. 
Thorpe, F.K.S., and T. H. Greenall. — The hydration of salts : 
cadmium chloride, by S. U. Pickering. — The decomposition of 
; sodium carbonate on fusion, by S. U. Pickering. — Derivatives 
! of tolylbenzene, by Thomas Carnelley, D.Sc. (Lond.), and 
' Andrew Thomson, D.Sc, (Edin.). — The amount of chlorine in 
' rain-water collected at Cirencester, by Edward Kinch, Royal 
Agricultural College, Cirencester. — Some analogous phosphates, 

; arsenates, and vanadates, by John A. Hall, student in the 
; Laboratory of Owens College. — Agricultural experiments with 
i iron sulphate as a manure during 1886, by A. B. Gritfiths, 
j Ph.D, 

j Royal Meteorological Society, December 15. — Mr. W. 
Ellis, F.R.A.S., President, in the chair. — Mr. G. R. Fam- 
combe, B.A., Mr. C. E. B. Hewitt, B.A., and Capt. S. Trott 
were elected Fellows of the Society. — The following papers 
I were read : — On the proceedings of the International Congress 
of Hydrology and Climatology at Biarritz, by Mr. G. J. Symons, 
F.R.S. This Congress was held in October, and was divided 
into three sections, viz. Scientific Hydrology, Medical Hy- 
drology, and Climatology, Scientific and Medical. The total 
number of papers read was 109. An Exhibition was also held 
in connection with the Congress. The excursions were of 
primary importance to the medical men, and extended over a 
period of three weeks. The places visited were : Bayonne, Cambo, 
Dax, Arcachon, Pau, Eaux-Bonnes, Eaux-Chaudes, Cauterets, 
Lourdes, Bagn^res-dc- Bigorre, Luchon, Ussat, Ax, Montpellier, 
Cette, Boulou, Amelie-les-Bains, La Preste, Banyuls-sur-Mer, 
and Thues. — ‘Report on the phenol^ical observations for 1886, 
by the Rev. T. A. Preston, M.A., KR.Met.Soc. The weather 
was, on the whole, very ungenial and everytWng much retarded ; 
It was also very fatal to insect life, so that the com- 
plaints on this head have been far less than usual. Bush 
fruits were very abundant ; strawberries and peas were spoilt by 
drought in many places ; stone fruits, except plums, were not 
abund^t; plums were extraordinarily plentiful, so much so 
that they realised nothing in the markets, the co^t of picking 
and carrying often being more than they tealised ; apples w^ 
very poor, from the destruction of the bloom by heavy raV 
Hay was good and plentiful, and well harvested ; corn and 
other gram were not up to an average : root-crops were, as a 
rale, remarkably good. — A criticism of certain points of Prof. 
Unglcy^s researches on solar heat, by Prof. S. A. Hill, B.Sc., 
F. R.Met.^. These experiments were carried out at Mount 
Whitney, m Southern Califi^mia, during 1881, — Account of the 
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tiurricane of March 3-4, i886, over the Fiji Islands, by Mr. 
R, L, Holmes, F. R.Met.Soc. This storm was the most de- 
stnvctive that has ever been known to occur in the Fiji gronp. 
The lowest barometer reading was 27 '$4 inches at Vuna, m 
Tavinoi. The storm was accompanied by a great wave from 
18 to 30 feet in height, which swept over the land and caused 
an immense amount of damage. It was reported that fifty 
vessels were wrecked ani skty-four lives lost auring this hurn- 
eane. — Results of meteorological observations male at the 
Military Cemetery, Scutari, Constantinople, i866'S5, by Mr. 
W. H. Lyne. The annual mean temperature is 58*'4 ; the 
highest temperature registered was 103^*600 June 22, and the 
lowest on January 25, both in 18S9. The annual rainfall 

is 29*29 inches ; the greatest fall in one day was 4*06 inches on 
September 25, i866. 

Physical Society, December ii. — Prof, McLeod, Vice- 
President, in the chair. — W, Naianson, Ed. Natanson, the 
Hon. R. Abercromby, Jul. Verteimer, and H. M. Elder were 
elected Members of the Society. — The following papers were 
then read : — On the influence of change of condition from the 
liquid to the solid stale on vapour- pressure, by Prof. W. Ram- 
say, Ph.D., and Sydney Young, i-).Sc., read by Dr. Youn^. 
The authors refer to some experiments published in IVinieniann s 
Annalen^ vol. xxviii. p. 400, by W. Fischer, on the above sub- 
ject, which show that the vapour-pressure of ice and solid benzene 
are less than those of water and liquid benzene at the same tem- 
peratures, By using the formula / = j -f A/ -h to express 
the relation between the pressure and temperature of saturated 
vapours, Fischer arrives at the absurd result that the vapour- 
pressure of liquid benzene is not identical with that of solid 
benzene at melting ix)int. If the above formula be replaced 
by log / = a -f />o/, it is shown that the anomaly disappears, 
dne authors have measured the vapour-pressures of solid and 
liquid benzene by the dynaaucal methoJ, and obtain results 
agreeing closely with those of Fischer determined statically. 
They ako calculate the vapour-pressure of solid benzene from 
that of the liquid, using the formula — 


- (y’v - Ft _ ^ 


Vt - I d- ft ~ 


where Pt and ft are the vapour-pres'.ures of the solid and liquid at ^ 
temperature/, ft - \ — heat of vap >ri>atio;i of liquid, and ft — ^ 1 
= heat of fusion of ;»oIid at temperature / - J. 'Tiie numbers so j 
obtained are in accordaac i with those letermined experimentally. 
— On the nature of liquids as shown i^y the thermal properties of 
stable and dissociable bodies, by the same authors, read by Prof. 
Rausay. From experiments on the vap mr-densily and heat of 
vap^^^isatlon of stable and dissociable l>odies, the authors arrive 
at two important results: (l) that for stable bodies, such as 
a’c jhol and ether, the density of their saturated vai>ours increases 
with rise of temi>erature, whereas for bodies such as acetic acid 
and nitric peroxide the vap<jur-density attains a minimum at a 
certain temperature, and increases with either rise or fall of tem- 
perature ; {2) the heat of vaporisation of alcohol decreases with 
rise of temperature, but that of acetic acid attains a maximum at 
al)out and decreases with rise or fill of temperature. 

From these results the authors seek to prove that the difference 
between stable liquids and their vapours consists in the relative 
proximity of the molecules, this proximity Ixiing CTcater in 
liquids than gases, and that the molecules of stable liouids 
aii not more complex than those of their ga.ses. Prof. 
Pickering dissented from this view, and thought that the 
molccttles of liquids are aggregations or comi>ounds of those 
of the gases. In answer to inquiries by the authors, Mr. 
Lewis Wright said that bodies which rotate the plane of 
polarisation of light when in the liquid state also rotate it in a 
proportionate de^ce when gaseous ; and Capt. Abney remarked 
that stable liquids and their vapours give similar absorption- 
spectra, whereas those of dissociable bodies differ considerably. 
Both ih^ ikets seem to support the view put forward by the 
authors. — An account of Cauchy’s theory of reflection and rcfrac- 
tioi^of light, 1 ^ Mr, James Walker, M.A, This paper is 
intended as a statement of the work previously done in the 
subject, and gives references to the original papers and “repr^ 
ductioi»,*’^c., which will be of great value to persons siut^ii^ this 
important branch of Uie theory of optics. — ^Mr. Shclford Bid well 
exhibited and described a voltaic cell, in which the electrolyte is 
dry peroxide of lead. It consists of carefulty dried peroxide 
placed between plates of lead and sodium, and gives a compara- 


tively strong current, which passes from the sodium to the lead 
within the cell. 

Cambridge 

Philosophical Society, November 8. — Mr. Trot'er, Presi* 
dent, in the chair. — ^The following communications were made 
On the coelum and body-cavity of Peripatus and the Arthropoda, 
by Mr. A. Sedgwick. — Note on the “vesicular vessels** of die 
onion, by S. H. Vines, M.A. Christ’s, and A. B. Rendle, St. 
John’s. In investigating the vesicular organs with the object 
of determining whether or not the transverse walk are perforated 
so as to place the cavities of successive segments in communica- 
tion, the authors observed that, in the quiescent winter condition 
of the bulb, there are patches of callus — easily made conspicuotu 
by staining with corallin— on the transverse walls. From this 
they infer that the transverse walls are perforated, the canals 
through them being open in the active, and closed by caUus in 
the quiescent, condition of the bulb, just as is the case with 
sieve-tubes. Thi*> inference has, however, to be confirmed by 
an investigation of the bulb in the active condition. The authors 
also observed that each seg'nent of a vesicular vessel contains a 
large nucleus. — On Epicletnmydia lus'Uanica^ a new species of 
Alga, by Mr. M. C. Potter. During August and September, the 
author, with assistance from the 'vVorts Travelling Scholars’ 
Fund, investigated the life-history of a new species of Alga, now 
named EpicUtnmydta lusi/anirUf which lives on the backs of 
the tortoises inhabiting the poals of Southern Europe. This 
Alga, which to the naked eye appears as small green roundish 
patches, is found to consist of a number of cells closely applied 
to tortoise-shell, but which are only a few layers d^p, here and 
there penetrating into the tortoise-shell and causing it to flake 
off. The cells next to the tortoise-shell always force their way 
into any available crack, whcie they divide, and thus penetrate 
to some depth into the shell of the tortoise, and finally cause it 
to be flaked off. The Alga is reproduced by means of zoospores 
formed in the external layer of cells. These zoospores are all 
exactly similar, and swim about for a considerable time, after 
winch they come to rest and germinate. — On a peculiar organ 
of Ii nigsonia /leier^ocHfa, by Mr. Walter Gardiner, The author 
gave some accouni of the gland-bearing organs which are found 
in Hnigsonia — one in the axil of each of the foliage leaves. A 
study of the development of these organ.s demonstrates that they 
are peculiarly modified leaves, or rather bracts, since they are 
associated with the rudimentary flower-bud. They are doubtless 
Identical with the similarly modified bracts which occur in con- 
nection vnth the fully developed flowers. The glands are found 
on the lower surface of the bract, and belong to the same type 
as those of Luffa^ although of a distinctly higher order. Glimds 
of a similar nature also occur on the under surface of the foliage 
leaves and on the sepals. The substance secreted by the glands 
is most proljably of the nature of nectar, and the whole stmc* 
tures are to be regarded as extra floral nectaries. Having shortly ^ 
descril>cd their histology, the author proceeded to m^e some 
remarks upon their function. A careful survey of the various^ . 
gland -bearing genera of the Cucurbitaccrc and Passijforaceis^ and , 
a comparison of such cases as those presented by Passjjlora 
quadra ngularis and Pasiijlora fa'fida^ placed it, in his opinion, , 
beyond doubt that the function of the extra floral nectaries of 
the two orders is to attract certain insects — probably ants — 
which are of service to the plant in protecting it from the attacks 
of other and harmful insects, such as caterpillars, which are ; 
accustomed to creep up the narrow stem for the purpose of de- ^ 
vouringor otherwise injuring the youn^ growing shoots. As 
regards the fertilisation of Hodgsonia^ tne author showed 
there were special contrivances to prevent the animal which fed. ,v 
upon the nectar of the flower from obtaining that of the extra ^ 
floral nectaries, and vice vena, and stated Uiat, consldi^inj; au 
the circumstances of the case, it was exceedingly prolyble that 
fertilisation was accomplished through the agency of a large 
night-flying moth. 

Edinburgh 

Roy.1 Society, December ao.— Sir W. 
in the chair.— -The Chairman communicated a paper* 

I J, H. Sharpe, on a remarkable 
dimensional fluid motion. The body whidt 
lines is symmetrical about on axis, and 
head, with another portion the form o( ^ 

transccndcnUl equation.— A note u 

Kempe, was communicated by Trot Tait. This paper is pr^ 
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, to « detaUed iaw*tig»tion of Imots by an entirely new 
^ro<5e88.— Sir W, Thomson discussed the Tinjg-waves produced 
throwing % stone into water. This investigation constitutes 
♦ extension of Poisson^s and Cauchy’s results. The wave- 
>locity is directly proportional to the square root of the wave- 
ngth, and the group- velocity is one half of the wave- velocity. 
iSr W. Thomson also gave an invest^ation of the waves pro- 
duct by a ship advancing uniformly into smooth water. His 
^ults show that there is practically no disturbance of the surface 
outside lines drawn from the ship making an angle of 19® 28' on 
either side with the direction of motion. When tested by 
leaperiment the angle obtained was 19® 13'. — Dr. T. Muir com- 
Imunicated a paper, by Mr, P. Alexander, on the expansion of 
Ifunctions in terms of linear, cylindric, and spherical, &c., func- 
|tions by a new and very general method.-— In a paper on even 
distribution of points in space. Prof. Tait replied to certain 
criticisms made on his results regarding the foundations of the 
I kinetic theory of gases. 

Manchester 

Literftry and Philosophical Society, November 2. — 
Trof. Osborne Reynolds, LL. D., F. R.S., Vice-President, in the 
^diair. — The following papers were read : — Measurements of the 
mimetic induction and permeability in soft iron, by H. Holden, 
B*Sc. — The action of hydrochloric acid gas upon certain metals, 
by T. B. Cohen, Ph.D., F.C.S. — Cnpillary constants of benzene 
and its homologues occurring in coal-tar, byj. B. Cohen, Ph.D., 

I F.C.S., all communicated by Dr. A. Schuster, F.R.S. 

Sydney 

Linnean Society of New South Wales, October 27. — 
!prof, W. J. Stephens, F.G.S., President, in the chair. — The fol- 
lowing papers were read: — Catalogue of the described Coleo- 
ptera 01 Australia (part vi.), by George Masters. The present 

S irt contains all the known Scolylidae, Brenthidie, Anthribidte, 
ruchidae, and Ccrambycidre of Australia, making the total 
number of sweies catalogued up to the present time, 6231. The 
next part, which will be publi'ihed early in next year, will com- 
pete the Coleoptera. — Descriptions of new T.epidoptera, by E. 
Meyrick, B.A., F.E.S. In this paper descriptions are given of 
laixteen new species of Australian I.e]iidoptera belonging to 
I fourteen genera, of which six are new. Among them is Thalpo- 
^chares coccopfwga^ of which, at the December meeting of the 
Society, Mr. Masters exhibited specimens of both moths and 
laryse, and called attention to the singular habits of the latter, 
which feed on a species of Coccus infesting a Macrozamia, living 
;Concealed in a cocoon-like shelter formed of the exuviae of the 
Coccus, and 6nally pupating therein. — C.)a the flowering seasons 
'of Australian plants, by E. Haviland, F.T..S, This paper 
|eniimerates 113 species of plants observed in flower in the 
jneighbourhood of Sydney dining the month of July of this 
year, and is intended to be the first of a series of papers on the 
subject, by means of which it is hoi>ed that the flowering reasons 
|of at least the plants of the County of Cumberland will eventually 
^ recorded. ^Notes on the Rutaceac of the .\ustralian Alps, 
^ James Stirling, F.G.S., F.L.S. Fourteen species of Ruta- 
(Ous plants are enumerated as occurring in the region of the 
ius^tralian Alps, of which one belonp to the genus Zieria, two 
o Boronia, nine to Eriostemon, and two to Correa, Remarks 
Ekj upon the climatic and other conditions under 

ncM JLotf ^^Pecific differ- 
•upland bv"?' n tree-kangamo from North 

‘ M. A. The name of Dendiolasus 

^netUanus is proposed for a supposed new species of tree- 

WH '5'“ "htaintd in the Daintree 

captivity for a time, but was subse- 
lently killed, and its skin, unfortunately deprived of everything 
M the hands and feet, was subsequently sub^ 

comparing it with two skins of 
. lumholtziy Collett, has no doubt that it is distinct from its 
►mnatnot, and is more nearly allied to D, doHanus, Ramsay, 
s mil a description as is^ssible under the circumstances is 
^cn in the paper.— Dr. Ramsay exhibited a specimen of an 
oarenlly new species of Monacanthus, presented to the Aus- 
f R* Eastway. He also exhibited eggs 

f^omrhvnchus violaceus and Rhyn^'Iiaa auitraJis, and rcfui 
-as on the su-bject— Mr. A. J. North exhibited eggs of 
-tw Gould, from South Gippsland, a^ of 

sptnuoUis, Jameson, from Hillston, N.S.W.— Mr. 
tutelegge exhibited some magnificent specimens of the Alga 


Claudia Benniiliana, Harvey, hitherto known only from one 
small specimen. It was found abundantly near the Heads of 
Port Jackson during a recent trawling excursion in connection 
with the Australian Museum. Some of the specimens taken 
were nearly i foot in diameter. Mr. Whitclegge also exhibited 
a fine specimen of Eozoon iatmdeme, and slides of it and of the 
above-mentioned Alga under the microscope. 

Paris 

Academy of Sciences, December 20. — M. Jurien de la 
Gravi^re, President, in the chair. — Addendum to the note of 
December 6 on the conditions determining the form and density 
of the earth's crust, by M. Faye. In reply to M. de Lapparent’s 
further objections to his theory, the author gives more detailed 
explanations regarding the phenomenon of compensation be- 
tween land and water, pointing out that to this compensation is 
due the persistence of the original ellipsoidal figure of the 
globe. — On the phosphorescence of alumina, by M. Edmond 
Becqiierel. The experiments here described point to different 
conclusions from those recently arrived at by M. Lecoq de 
Boisbaudran, while confirming those deduced from the author's 
earlier researches. — On some dispositions by means of which bi- 
refractive photometers may be realised without polarising the 
light, by M. A. Cornu. Without dispensing with the simpler 
apparatus of geometrical optics, the author describes several re- 
adjustments, which enable him to obtain double images of 
variable intensity in accordance with a well-known law, without 
having recourse to the employment of polarised light. — Remarks 
on M. Ilugoniot's notes on the flow of ga.ses, published in the 
Comptes remUis of November 15 and 22, by M. G. A. Plim. 
The author replies briefly to the objections urged against his 
conclusions by M. Hugoniot, and still rejects the kinetic theory 
I of gases, which he persists in regarding as one of the most fatal 
I errors of modern science. ^ — Observations in reference to Dr. 
Philip PauHtschke’s “Researches on the Ethnography and 
Anthroj'K>logy of the Somali, Gallas, and Hararis," by 
M. de Quatrefages. These observations, accompanying pre- 
sentation of a copy of Dr. Paulitschke’s work to the Academy, 
dwell especially on the great scientific interest presented 
by the mixed Negroid populations of Eastern Africa to the 
student of anthropology. These peoples are regarded as the 
outcome of an extremely ancient crossing between the Neg'*o 
j and the White races, the latter being represented chiefly by the 
I Afric.an Semites. — Considerations on deep-sea fishes, and espe- 
] cially on those belonging to the sub-order Abdominalidae, by 
M. Leon Vaillant. These remaiks have special reference to 
the c.apture^: made by the Talisman Expedition, which included 
no less than 3S00 true fishes, and which, combined with the re- 
searches of Gunther, Gill, Cope, Goode, and Bean, already 
supply materials for a rough classification of these marine Ver- 
tebrates. — On the copper present in the grapes and wines yielded 
by vines treated with various cupreous preparations against mil- 
dew, by MM. U. Gayon and Millardet. These researches seem 
to show that, while the different processes generally exercise 
some influence on the quantity of copper contained in the grape 
and vinous fermentation, they appear to have none at all on the 
quantity of copper which reirains in the wine after fermentation. 
The clear wine, after perfect clarification, contains no appre- 
ciable quantity of the metal. — Volume, absolute heat, and 
specific neat of saturated vapours, by M. Ch. Antoine. Taking 
a special zero for each vapour, simple formulas are established 
for working out these several volumes. —Note on the Abelian 
functions, by M. Appell. — On angular acceleration, a problem of 
pure kinematics, b£M. Ph. Gilbert. — On the flow of elastic fluids, 
by M. Hugoniot. The author here applies to the flow of saturated 
aqueous vapour the same method already employed by him in the 
study of the flow of permanent gases. — Apparatus showing the 
of reflection of a vibraton*^ movement, by M. J. 
apparatus here described has been constructed by 
M. Kooig, and is perfectly adapted for demonstrating the 
method employed by Regnault in his great work on the measure- 
ment 01 the velocity of sound.— On some new properties, on 
the analysis, of the pentafluoride gas of phosi^nis, by M, H. 
Moissan. Having already indicated a new process for preparing 
tnis substance, the author here gives some fresh results terminat- 
ing hi.s researches on the phosphorated compounds of fluor.— On 
the relations of the efflorescence and deliquescence of the sidts 
with the maximum tenrion of the saturated solutions, by M. H, 
i^scoeur. The conditions of the efflorescence and deliou^Ksence 
of the salts as determined Debray are here brought mo rela- 
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tlon with the mmxhimm tension of the satumted soltttbiis.-«Heat 
of formation of the methylate aod ethylate of potassa, by M. de 
Foramtid.^On the wines and brandies extracted from straw- 
benies and raspberries^ by M, Alph. Rommter. the process 
here described raspberries are made to yield a wme with over 
i8 per cent, of alcohol instead of the normal 2 or 2*5 per cent., 
whue the brandy distilled from it retmos a highly aromatic 
flavour. A still more palatable wine, with 16 per cent, of alco- 
hol, is obtained from the flne strawberries grown in the 
neighbourhood of Paris, the corresponding brandy also pre- 
serving the flavour of the fruit.— On the zymotic properties 
of certain virus ; fermentations of nitric substances under 
the influence of non-aerial virus, by M. S. Arloing. The 
object of this communication is to show that the virus of non- 
aerial microbes stimulates the fermentation of albuminoid sub- 
stances, — Note on the multiplication of Leucopkrys 
Ehrenberg, by M. E. Maupas. In a favourable medium, a 
single individual of these Infusoria, which multiply by (issi parity, 
is found to increase to over a million in five days. Certain 
hitherto unobserved irregularities in the process of segmentation 
are here described. — On the phosphorescence of the Geophili, 
by M. Mace. As studied on a Geopkiltis simplex^ Gervais, this 
phenomenon appears to be analogous to that of certain Cheto- 
plene described by Panceri and Jourdan. — On the typical ner- 
vous system of the dexter and sinister Prosobranchae, by M. E. 

L. Bouvier Fresh anatomical and physiological studies on the 
G!>ciphagi, by M. P. Megnin. — The diseases of the olive, by 

M. L. Savastano. A brief description of the various forms of 

hyperplasia and tumours by which this plant is affected. — Re- 
marks on the to-called Calcifugal vegetation, by M. Ant. 
Magnin. A theory is advanced to explain the presence of these 
plants in the limestone region of the Jura. — On two rocks in 
the Velav and Lyons districts, contain!^ beryl and apatite, by 
M. Ferdinand Gonnard. — On an experiment undertaken to de- 
termine the direction of the currents of the North Atlantic, by 
Prince Albert of Monaco. The author describes a second ex- 
cursion on board the during which 510 bottles were 

thrown into the sea along a course about 500 miles long, and 
nearly parallel with the twentieth meridian west of Paris. The 
operation was begun on August 29 and completed on September 
5, 18^, and some of the floats have already been picked up at 
various points on the European seaboard ; but the general results 
are reserved for a future communication. — The periodical showers 
of shooting-stars and the seismic (listurbanccs of the years 1883, 
1884, and 1SS5, by M. Ch. V, Zenger. During these years, 
both orders of phenomena are shown to coincide, while they 
are also frequently accompanie<l by hurricanes, cyclones, electric 
discharges, and auroras. 

Berlin 

Physiological Society, October 29. — Prof, du Bois- 
Reymond in the chair.— Dr. J. Munk reported on experiments 
instituted by him in the course of the Vem iww years with a view 
of arriving at an experimental decision between the two theories 
of the secretion of urine : the filtration theory of Ludwig, and 
the secretion theory of Heidenhain, .\ccording to the first 
theory, the blood-pressure prescribed the measure for the urine 
secretion j according to the second theory, the urine got secreted 
from the secretory epithelial cells of the kidneys, and the 
quantity of the matter secreted was dependent on the rate of 
movement of the circulation of the blood. The speaker had 
instituted his experiments on excided but living kidneys, through 
which he conducted defibrinise<l blood of the same animals, 
under pressures which he was able to vary at pleasure be- 
tween 80 mm. and 190 mm. Fifty experiments on dogs whose 
blood and kidneys were, during the experiment, kept at 40'* C., 
yielded the result that the blood of starving animals induced 
no secretion of urine, which, on the other hand, showed itself in 
copious quantities where normal blo<Kl was conducted through 
the kidney. If to the famished blood was addecl one of the sub- 
stances contained as ultimate products of digestion in the bl<^, 
such, for example, as urea, then did the secretion ensue. The 
fluid dropping from the ureter contained more urea than 
did the blood. That fluid was therefore no filtrate, but a secre- 
tion. An enhancement ol the pressure of the blood flowing 
through the kidney had no influence on the quantity of the secre- 
tion pasring away. An increased rate of movement on the part 
of the blood, on the other hand, increased in equal degree the 
quantity of urine. On a solution of common salt or of mere 
senim sanguinis being poured through the kidney, no secretion 
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fi^lowed. All i^eae facts, involving the exclusion <Si the 
hility of a oential influence being exercised from the. heer'j, 
from the nervous ^tem on the kidneys, were deemed 
Speaker arguments proving that the unne was secret by ^ 
renal epithelial cells. A series of diuretics was next 
order to establish whether they operated in the way of ithni 
centrally on the heart or peripherally on the renal cells. ^ 
tails was a central diuretic. Common salt, on the other hi 
a peripheral diuretic. Added in the portion of 2 per cent ti 
blood, it increased the auantity of urine e^ht- to fifleenj 
Even in much less doses, it was a powerful diuretic. In a sin 
manner, if yet not so intensely, operated saltpetre and cof” 
as also urea and pilocarpine. On the introduction, howei 
the last substance into the blood, the rate of circulation] 
accelerated in an equal measure as was the quantity of u 
increased, so that in this case the increase in the quantity of j 
was, perhaps, exclusively conditioned by the greater sp 
the movement of the blood. On the other hand, the 
of secreted urine was reduced when morphine or strychmnd 
administered to the blood. In the case of the applr““^"^ 
strychnine, the rate in the current of the blood was n 
a proportion equal to the reduction in the secretion^ of the 
The speaker had, finally, demonstrated the synthesis of hip 
acid and sulphate of phenol in the excided kidney as a fun 
of its cells, by adding to the blood pouring through the kid 
in the first place, benzoic acid and glycol j in the second f 
phenol and sulphate of soda. In order that these syntheses i 
make their appearance in the excided kidney, the presen^ 
the blood-corpuscles was not necessary, though, mdecd^l 
presence of oxygen in the blood was indtspensable. ^ 
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SCIENCE AND THE JUBILEE 

T he year of Jubilee has coftie, and on all sides we 
hear of proposals to make it memorable in one way 
another. It is right that the completion of fifty years 
rf such a glorious reign as that of the present Queen 
should be celebrated by all kinds of noble effort, and the 
tnore the future greater well-being of the Queen's subjects 
is considered in those efforts, the more lasting such 
memorials will prove. But, so far, the word Science has 
icamely been mentioned either in summing up the pro- 
gfress of the nation during the last fifty years, or in 
considering how science should have its place among the 
Biemorials by which this year is to be marked out from 
among its fellows. 

This is not encouraging ; still less encouraging is it that 
St the beginning of such a year the progress of science in 
this country finds itself jeopardised in a serious manner. 
According to rumour part of Lord Randolph Churchiirs 
famous “plan” was to increase his reputation not only by 
crippling our national defences but by paralysing all those 
efforts to spread science broadcast in our land for which the 
Science and Art Department and other kindred organisa- 
tions, such as the British Museum, are responsible. To 
effect any large economy in this direction science schools 
must have been swept away, science classes crippled, 
science scholarships abolished, and science museums cast 
into the limbo of ineffectiveness. 

Truly the politician's trade is a curious one ; for, sup- 
posing the rumour to be well founded, and that all 
these things had been proposed, what then ? In a 
week the common-sense of the country would have found 
out that the Government which could sanction such mea- 
sures was out of touch with all true progress. But sup- 
pose, further, that they were permitted to be carried out ; 
we should just be where we were fifty years ago in many 
thifjjj which by common consent lie at the root of all 
true national progress. It is lamentable, indeed, that even 
yet the Philistine is so rampant among us, and that those 
to whom the nation looks for good government and light 
and leading know so little about our actual needs. 

Indeed, it must be frankly conceded that in these 
matters our nation is fifty years behind others. Nay, 
more : we must possess our souls in patience for yet 
another fifty years : for not till then, as things go, it is to 
be fsared, will the average politician know the f'o/e which 
science plays in modern progress, and the stern necessity 
there is, if we are- to hold our own among the nations, that 
Scientific instruction must be enormously extended. 

Turning now to another matter which is engaging much 
attention in connection with this memorable year, wc 
must confess to a feeling of disappointment in connection 
^th the proposals for an Imperial Institute which we 
^ii^d last week (p, 210). The Committee who drew up 
Report, on which, no doubt, action will soon be taken, 
^ve undoubtedly avoided many errors into which they 
Rromd pave fallen had they followed much of the advice 
^meh has so freely been tendered to them ; but wc think 
they have missed their mark in great measure, for 
pa feaaon that the Committee too much resmnbles the 
[ VoL. S97 
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play of “ Hamlet,” with the Prince of Denmark omitted. 
It did not please the Prince of Wales to nominate any 
official representative of science upon it We do not 
forget that the Committee had the advantage of numbering 
Sir Lyon Playfair among its members, but he was not 
there as an official representative of science, and, had he 
been, such representation would have been numerically 
insufficient. As it is, it is not difficult to surmise that 
many of the best suggestions contained in the scheme are 
his, and this makes us regret the more that he was there 
single-handed. 

In our view, there is room for an Imperial Institute 
which might without difficulty be made one of the 
glories of the land, and which would do more for the 
federation of England and her colonies than almost any 
other machinery that it is possible to- imagine. But it must 
be almost exclusively a scientific institution. Its watch- 
words should be “ Knowledge and Welcome." England, 
through such an institution, should help her colonies 
in the arts of peace, as she does at present exclusively 
in the arts of war. In an Imperial Institute we can 
imagine the topography, the geology, the botany, and 
the various applications of science and the industries oi 
Greater Britain going hand in hand. 

This year is not only the 50th anniversary of the Queen'i 
accession, but it is the Sooth anniversary of Domesday 
Book, Let the Imperial Institute be the head-quarters o 
a bigger Domesday Book ; let all knowledge be then 
accumulated concerning the growth of England's childrei 
during the last 800 years ; let the knowledge be complete 
and so arranged that what comes from each quarter sha] 
throw light on all. Those who know how matters stan< 
best, will see that in the case of many of our colonies thi 
knowledge does not exist; then let it be the proud duty of th 
Imperial Institute to get it. We have colonies in which ar 
large stretches of country teeming with mineral and botan 
ical wealth where no surveyor, or botanist, or geologis 
has ever trod. Let the Imperial Institute bring about th- 
arrangements by which they may be sent ; we have mei 
engag^ed upon all these works at home. We can imagin 
no greater service rendered to the science of this countr 
than that those engaged upon its various surveys shoul 
enlarge their experience by that “ travel, travel, travel 
upon which Sir Charles Lyell insisted. The presence c 
such men for a few months in those colonies where survey 
have not already been established would be of inestimable 
advantage on both sides ; and if the system were at worl 
for a few years it would be found that there is no mor 
necessity for a colony, unless it prefers to do so, to esta 
blish the whole mechanism of a Geological Survey and i 
Topographical Survey for itself than there is for it tc 
establish an Admiralty or a War Office. 

We would by no means limit this scientific outlook to 
j surveys merely. Take the present condition of Barbados 
as a case in point. Barbados must either start some new 
industry or she must starve. This new industry must 
depend upon new knowledge. We take no steps to help 
Barbados with our brain power, as if it was not our 
concern ; but if Bridgetown were under the guns of a 
foreign fleet, the whole money and muscle power of the 
Empire would, if necessary, be at her disposaL 

We have said enough to indicate the genera] direction in 
which we believe the Imperial Institute can do the noblest 
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work, and can make itself felt more and more as years 
roll on, and we believe that if the future governii^ body 
of* the Institute is a truly representative one, that is, if 
science is properly represented on it, by such men as the 
President of the Royal Society, the Directors of the 
Royal Gardens and of the Geological and Topographical 
Surveys, that such functions as those we have suggested 
will be obvious. 

To turn now to another part of the scheme, the Report 
wisely suggests that the new Emigration Office should 
form part of it. With this we cordially agree. But the 
return current must be provided for. Those who have 
lived in England's colonies and dependencies know best 
the intense home feeling, and in many cases the stern 
necessity there is of close contact with the mother countr>% 
Let the Imperial Institute be England's official home 
of her returning children, the Hall in which she officially 
welcomes them back. Let them here find all they need, 
and let information and welcome be afforded with no 
stinted hand. 

Along the two large lines we have indicated, we believe 
that there are efforts to be made which could only be 
effective as connected with such an institution as an 
Imperial Institute, and we believe that they are more ger- 
mane to its functions than some of the minor utilities 
shadowed forth in the Report. 

The Committee has certainly made out its case in 
favour of South Kensington. And it will be generally 
conceded that, if the Institute has for its chief objects 
the binding together of the various developments of 
science and art in the mother country' and her colonies 
into one homogeneous whole, the Commissioners for the 
Exhibition of 1851 would be i>erfectly justified in making 
the valuable gift to the Institute which is refeiTcd to in 
the Report. We shall not follow the limes in gibing at 
South Kensington. To us South Kensington means the 
Science and Art Department, with its schools, museum s» 
and laboratories, and the Natural Histor>’ Museum ; and 
we know that these institutions have had no more to do 
with the various shows there during the last few years 
than they have with the services of the Oratory, with 
which they are also geographically associated. 

It is with several unpleasant reminiscences connected 
w^ith these shows still in our minds that we are somewhat 
doubtful of that part of the Report which refers to the 
exhibitions of various Imperial products, and we believe 
the only safeguard possible, if they are really instituted, 
would ^ that they should be open free to the public like 
the National Museums. 

HISTORICAL GEOLOGY 
The SiudcftVs Hand-book of Historical Geology, By A. 
J. Jukes-Browne. (London : George Bell and Sons, 
1886.) 

^OOD wine needs no bush, but ever)" prudent vintner 
^ will carefully abstain from hanging out a sign calcu- 
lated in any way to convey to the passer-by the impression 
that the liquor to be obtained within is of inferior 
quality. If authors were equaUy cautious, wc should not 
see, as in the case before us, a good book disfigured by a 
frontispiece, to say the least, not calculated to produce a 
iavourable impression on the mind of one who opens the 


work for the iirst time. The plate in question is a fancifi 
representation of what some one has imagined may hav 
been the distribution of land and sea during the Carbon 
ferous period. It depicts the present bed of the Nort 
Atlantic as then occupied by a broad tract of continent 
land. Now, when we picture to ourselves a long trmgi 
of land running out, during Carboniferous times, froi 
Scandinavia across the Highlands of Scotland and on 1 
the north and west of Ireland, we are well within th 
bounds of legitim ite speculation. The arguments i 
favour of such an hypothesis are too well known to nec 
reproduction here. Again, when we look at a geologic! 
map of North America, and note how the great centr; 
tract of Palaeozoic formations is even now hemmed in 0 
the north and east by a belt of Archaean rocks, we ai 
indulging in no improbable supposition if we infer tha 
during Palaeozoic times, the eastern Archaean strip e: 
tended further to the east than now, and that fryn it wi 
derived part of the material for the formation tool 
of the Palaeozoic basin. But it is obviously quitf anothi 
thing if, on the strength of these two highly probable su| 
positions, we proceed to fill up the whole of the Dtervei 
ing ocean. It is a puzzle to our mind to 0 

what grounds any one can pretend to know whrf ^3 
the condition of things in mid-Atlantic so far back tl’ 
earth's history, and any attempt to lay down such 
as figures in the frontispiece to the present volume sdp 
to be about as striking an instance as can be found 
unscientific use of the imagination. { 

Luckily a very slight acquaintance with the book 
will dispel the unfavourable impression likely to be cre^® 
by its frontispiece, but the introduction of this 
permanently impaired the usefulness of the pte^ 
edition, because the money spent on it would proba^ 
have sufficed to furnish a number of illustrations of rJ 
value, which are very much wanted. The book contai’ 
careful descriptions of the physical geography of 
British Islands at different geological periods, but r®! 
verbal accounts of the distribution of land and set ^ 
hard to follow ; and if each had been accompanied 
small outline map the value of these really imp^^ 
descriptions would have been more than doubled. ^ 
To pass to our author’s treatment of the several forij^ 
tions. In the case of each he begins with a gen^ 
sketch, in which he explains, among other matters,^ 
grounds on which the formation was established 
received a distinctive name ; then follows a summar/ 
the life of the period, illustrated by woodcuts of ratf 
unequal execution ; after this he proceeds to detf^^ 
stratigraphy, describing the minor subdivisions andl ^ 
lithological character of their rocks at the principal lo^ 
ties where the formation has been studied ; and he cfl 
eludes with restorations of the physical geography of ca 
period. Detailed stratigraphy in a work of the presc 
site must necessarily be very condensed ; and it is 
question whether under this head an attempt has t 
been made to be too encyclopaedic. In his nomenclati 
the author perhaps shows some weakness for new name 
the restorations of old physical geograf^y seem to 
accurate and cautious, and as successful as they can 
I made without illustrative maps. 

I In the account of the Archaean rocks he displays 
caution and a freedom from dogmatism mA pat^ 
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denuded Carboniferous beds. Elsewhere, as on the west 
side of England, there was no break of this kind, but sedi- 
mentation went on continuously, or with but very slight 
interruption, from Carboniferous into Permian times, and 
there is what practically amounts to a passage from 
Carboniferous into Permian rocks. 

There is one very healthy sentence in the chapter on 
The Dyas.*' ** There is no proof that the red rocks ” (of 
the English Permians) “ are as a whole older than the 
limestones, and the nation of their being so is a mere 
assumption founded on their lithological similarity to the 
German Rothliegende.” If the author had said “fancied 
similarity,'" it w^ould have been still more to the point ; 
but it will be most useful to have clearly stated that this 
correlation, so dear to the pigeon-hole systematists, has 
nothing to rest upon. 

Before concluding, we would call attention to three 
omissions which it seems desirable to notice. In the 
account of the Lower Oolites of the Yorkshire coast there 
is no mention of the marine band discovered by the Geo- 
logical Survey and named the Ella Beck Bed (Memoirs 
of the Geological Survey, explanation of Quarter Sheet 
95, N.W., p. 33). This is a very small matter; but we 
think it is very much to be regretted that no word has 
been said, in the account of the Cretaceous rocks, of the 
southern type of that formation, the Hippurite Limestone, 
and that in the description of the Tertiary rocks the 
Nummulitic formation is also passed by in silence. 
The book is primarily a book on British geology, but in j 
cases, like that of the Triassic rocks, where the British | 
representatives are abnormal or exceptional, the author I 
has not hesitated to take his readers to foreign localities 1 
where tlie normal type is found. Now surely the rocks | 
of the Anglo-Parisian Cretaceous basin are decidedly 
exceptional in their character, and were formed to a large 
extent under very special conditions ; and the best way 
to enforce this truth on the reader is to introduce him to 
the beds of the same age deposited elsewhere in a less 
special manner. The large range too of the Hippurite 
Limestone gives it precedence over the deposits laid 
down in what was after all only a biggish and some- 
what land-locked inlet of a v;estem ocean. And the 
same thing may be said, even with more emphasis, of 
the Eocene beds. What an imperfect idea any one would 
have of the physical geography and events of that period 
who knew only the littoral and estuarine representatives 
found in the London and Paris basins. If space were an 
object, it would have been better to have omitted many 
things which now find a place in the book than to have 
passed over two such formations as the Hippurite and 
Nummulitic Limestones. For instance, ic seems to be a 
fixed article of faith that ev ery geological text-book must 
contain an account of the Permians of the Thuringerwald, 
a little isolated group with a very special character of their 
own, and with little or no bearing on British geology, 
but, as has been said, dear to the pigeon-holers. The 
omission of the account of this group, and of one or two 
similar sections of the book besides, would have left ample 
room for all that need have been said about the two great 
formations mentioned above. 

Such little flaws as have been noted seem to be present 
in the structure of what, on the whole, will prove a most 
useful book. If any of the suggestions we have made 


commend themselves to the author’s ^judgment, we trustl 
he will soon have an opportunity of acting upon them in| 
a second edition. A. H. GHESN 

PHOTOGRAPHS AND DESCRIPTIONS OF 
WILD ANIMALS 

Wild Animals^ Photographed and Described. Illustrated 
by Phototype Reproductions of Photographic Negatives 
taken from Life. By J. Fortun <5 Nott, Major, Canadian 
Active Militia. (London : Sampson Low and Co., 

1 886.) 

T he author of this splendidly printed volume, whil 
disclaiming the idea that it is an erudite or scien-j 
tific work on natural history, assures us that his object in 
writing and compiling it was to furnish some trustworthy 
information about some few of the most important varie-l 
ties of existing wild animals, and to do this in an enter-f 
taining and readable manner. The works at present 
existence on such a subject may be classified, the author; 
thinks, into the “ scientific ” and the “ educational ” ; the 
former are, in great measure, incomprehensible to 
general reader ; the latter have their value to the same|| 
class of reader greatly spoiled by the taint of levity that| 
characterises the style in which they are written. When^ 
a bear is talked of as “ Master Bruin,” and a lion as 
“ His Majesty,” the dignity of the subject is compromised! 

This being so, Mr. Nott thought there was room for i 
book which “would accurately describe the salient features 
distinguishing peculiarities, and specific habits ” of wild 
animals, and that by dropping, as far as possible, 
scientific descriptions and the general use of scientifit 
nomenclature, and adding certain historical facts or in^ 
teresting anecdotes in which they prominently figured, 
could make such a volume readable and entertaining. 

It is, however, obviously impossible that any on^ 
man could personally be familiar with the habits of all < 
our larger animals, and the author has borrowed a go 
deal from the works of travellers that “have app 
within the last few years, rather tlian from similar works < 
previous dates, wherein fable and truth are so blende 
that they were practically useless ” for his purpose. 

Respecting the illustrations of this volume, the autho 
has attempted a new departure. Instead of illustratir 
his book with portraits of animals taken by artists, whic 
often represent rather the artists’ ideas of what 
animal ought to be than what the animal really is, 
has had photographs of these wild beasts made, and illu 8 | 
trates the volume with phototype reproductions of thes 
He apologises for the photographs, owing to the difficulti 
encountered. It is difficult to get human beings to 
properly for their portraits, but wild animals must 
taken often in darkish dens, and are not amenable .t| 
orders to keep quiet and look their best. 

To our mind, these photographic illustrations are th 
more important portion of this volume, which, from its fim 
type and paper, and wealth of illustration, is likely t 
become popular. The photograph of the lion is excelleni 
This beast, as our author would cal! him, has behave 
extremely well under the trying ordeal, and hes “con 
out ” first-rate. The group of zebras form a pretty pictur 
The photographs of the giraffe, hippopotamus, and 
kangaroos are characteristic The text calls for li 
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ctanment : we have descriptions of a large number of 
familiar wild animals^ and in these the author has un> 
doubtedly avoided as much as possible being at all scien- 
tifically exact In our opinion the work would have gained 
in value and interest, and as an ** educational work, if 
the author had taken care, when he had to use scientific 
phrases, that he did so with some meaning. Thus it 
appears odd, to say the least, to read : The bears, genus 
Ursidae, belong in natural history to the sub-order Car- 
nivora^* ; and that the kangaroos belong to the genus 
Macropodidse. It would not have required a large 
knowledge of logic or science to avoid such mistakes. 

Most of the photographs are from animals in the 
London Zoological Gardens, which will give a special 
interest to the volume. 


OUR BOOK SHELF 

First Year of Scientific Knowledge, By Paul Bert. 

(London ; Relfe Brothers, 1886.) 

This is an English edition of a little book which made 
M. Paul BerPs name familiar to a vast number of persons 
in France who knew nothing of his eminence either 
in science or in politics. As the title indicates, it is in- 
tended for children beginning to study science, and we 
know of no book better adapted for this purpose. It is a 
book of great merit both in style and selection of subjects. 
The more experimental sciences are treated as their nature 
demands — practically ; the experiments are simple, and 
few will find any difficulty in performing them. 

The illustrations constitute one of the special features of 
the book, for a diagram often conveys more meaning than 
a whole page of print. The language throughout is clear, 
and everything is simply yet accurately explained. As an 
example we may refer to p. 333, where the popular fallacy 
respecting the so-called “ respiration of plants” is disposed 
of : — 

. . . Thus, simultaneously, in the same plant, two 
opposite phenomena take place : the production of car- 
l^nic acid by the parts that are not green, and consump- 
tion of carbonic acid by those that are green. Only, the 
latter activity being much more powerful than the former, 
the plant not only does not augment the proportion of 
carbonic acid in the air, but consumes what it finds there. 

, . . The decomposition of the carbonic acid by the green 
parts is quite the reverse of respiration, and bears a much 
closer resemblance to digestion.” 

The general character of the book leaves little to be 
desired. 

La France en IndO'Ckine, Par A. Bouinais et A. Paulus. 

(Paris: Challamel Ain^, 1886.) 

The important events of the last few years in Annam. 
Tonquin, and Cambodia have given rise to a quantity of 
literature in France, relating to this region, which has now 
reached enormous proportions. French pe.riodicaIs of 
all kinds are full of papers relating to it, and new books 
on the same subject have been issued in many scores 
during the past three years. Every department of re- 
search is represented— historical, scientific, literary, anti- 
quarian, industrial, commercial, &c. If this great flood 
represents, as it undoubtedly does, the keen interest 
taken by the French people in the countries with which 
they have now so close a connection, it is none the less 
embarrassing to foreign readers who desire to obtain a 
general and accurate survey of Indo-China. Amid the 
host of works, good, bad, and indifferent, now issuing 
from the French press on this region, and on every con- 
ceivable topic connected with it, it is difficult to select 
pne which contains all that is wanted by the ordinary culti- 
person, who desires to have some knowledge of 
countries which have been the theatre of events that have 


moved Europe profoundly. At last MM. Bouinais and 
Paulus have produced such a book. Capt, Bouinais has 
served long in Tonquin, and is actually a member of the 
Frontier Delimitation Commission, and Prof. Paulus, of 
L*Ecole Turgot, though, we believe, he has never visited the 
country, has made it a special study, and has laboured to 
popularise a knowledge of it in France. The two authors 
have .already published a very much larger work on the 
same subject, of which the present one appears to be an 
abridgment intended for wider circulation and more 
general information. 

Perhaps the most satisfactory manner of reviewing a 
work such as this, which covers a large and varied field 
with brevity, is to describe shortly its arrangement and 
contents. The first chapter refers to the geography, 
orography, hydrography, and climate of Indo-China, in- 
cluding in this term French Cochin China, Cambodia, 
Annam, and Tonquin. The second chapter deals with 
the history of French intercourse with these regions, com- 
mencing, properly speaking, with the cession to France of 
Tourane Bay and Pulo Condor in 1787, a cession which 
was due to the management of Pigneau de Bdbaine, 
Bishop of Adran in partidus. All the interesting and 
exciting incidents of the occupation of Saigon, the 
Gamier and Philastre missions to Tonquin, and the 
events succeeding the death of Riviere down to the death 
of Courbet and the peace with China, are recounted with 
perfect clearness and accuracy. Next, the inhabitants are 
described, as well as the towns, and forms of religion pre- 
vailing in the countries. The aboriginal population is 
treated under the heads MoYs, Chams, and Muongs, a 
division which is perhaps sufficient in a book intended 
for popular reading, but which the authors themselves 
acknowledge to be wholly inadequate, as they refer also 
to “savages inhabiting the mountains,” the phrase 
usually employed by the Chinese when speaking of a 
people about whom they know nothing. The ethnological 
questions connected with the Mois, Muongs, Chams, and 
the unnamed “ savages ” can scarcely be answered for 
many years to come ; but they are amongst the most 
interesting ones connected with ethnology in the Far 
East. The origin and relationship of these and other 
scattered fragments of once powerful peoples, not in Indo- 
China alone, but in Upper Burmah, and all over China 
south of the Yangtsze, did not come within the scope of 
MM. Bouinais and Paulus’s work, although the latter 
shows how little is known about them when they are all 
classed indiscriminately as “ savages of the mountains.” 
The fourth chapter deals with productions, trade, and 
communications, and the fifth with the administration in 
each of the countries mentioned. Finally comes a chapter 
on the future, a political forecast, to which we need not 
refer further. The work, it will be seen, goes over the 
whole field, and, as far as we have been able to check the 
statements, it is very accurate. As there is no English 
book on the subject, this may be recommended to 
readers who desire to know something of the new 
region which is but now being brought into close con- 
tact with Europe. Whether the French are a colonising 
or only a conquering people, though much debated, 
is a question with which we are not concerned here : 
what is beyond all question is that no effort is spared 
by the Government or the public to acquire that first 
indispensable requisite of all good and intelligent govern- 
ment, viz. a knowledge of the country and people to 
be governed. No expense is considered too great, no 
labour too burdensome, to obtain this knowledge. In this 
respect they set an example which one more successful 
colonising nation at least might well follow. 

Jl'fy African Home. By Eliza Whigham Feilden. ( London t 

Sampson Low, 1887.) 

In 1852 Mrs. Feilden and her husband went to Natal, 
where they remained for five years. On her return to 
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England her letters were restored to her, and in the 
present volume she has arranged them in chronolc^ical 
order, with extracts from her journal. The book contains 
a mass of petty details in which few readers will find 
much to interest them ; but there are also some very good 
sketches of the scenery of Natal and of the rough, free- 
and-easy life of the colonists. Mrs. Feilden was much 
impressed by the fertility of the soil, and by the beauty of 
the vegetation wuth which she was surrounded. “ As for 
fruits, vegetables, and flowers,^" she wrote, ** you have only 
to put Ae seeds and young plants in the ground and they 
grow. There is no end of season in Natal,” She remarked 
that there were not many jiativc fruits, but that all that 
were imported seemed to suit the soil and climate. The 
native flowers she considered “very exquisite.” They 
“ grew in great variety and luxuriance, with the waxy look 
of hot-house plants. ’ As for birds and insects, the air 
teemed with them. Of the Caffres Mrs. Feilden formed a 
very poor opinion. “ I'he Caffre is indolent ; he lives only 
like the beast, to eat and sleep, and pass through life with 
case ; but to do this he must have his land tilled, and to 
purchase wives to till his land he must have cows to pay 
for them. He sells his daughters to be drudges to other 
CaflVes, while the boys and young men go out to work for 
the while man, till they can in turn buy cows and wives.” 1 
Even Caffres, however, have one good quality : “ they 
heartily share anything they have with each other, and cal | 
out of the s^e pot without the least feeling of who shall 
have most.” To Mrs. Feilden they seemed to be rather i 
like Jews, and she asks whether they may not be 
descendants of Ishmael or an offshoot from the lost 
tribes — from which it may be inferred that in the list of 
subjects she has tried to study ethnology has not yet been 
included. 


LETTERS TO THE EDITOR 

\Tkt E€UiQr dots not hold himself responstbU ior opinions ex^ 
pressid hy his correspondents. Neither can he undet^take to 
return f or to correspond with the writers of rfected manu- 
scripts, No notice is teiken of anonymous communications, 

t The Editor urgently requests correspondents to keep their Utters 
as short as possible. The pressure on his space is so great 
that it is impossible othet'wiseto insure the appearance even 
of communications containing interesting and novel ficts,] 

The Coal-Dust Theory 

Under the title of “ A New Mining Danger,” the Yorkshire 
Post of the i6th ult. published its final report on the proceed- 
ings at the inquest on the bcnlies <*f twenty-two men and boys 
w'ho perished in an cxjdosion at Altofis Colliery, Normanlon, 
on the 2nd of October last. 

The inquest was commenced immediately after the explosion, 
but was adj' mrned until the workings could be sufiiciently re- 
0}>encd to admit of a careful examination being made into all 
the circumstances. It wa^ resumed and concluded on the 13th, 
14th, and 15th of December. 'I'he wiine ses including Mr. F. N. 
Warden, Her Majesty’s Inspector of Mines for the district, were 
tmanimoosly of opinion that the explo^,ion was originated by the 
firii^ of a shot in the stone or rock constituting the side of one 
of the main thoroughfares of the colliery, which was also a main 
intake airway ; and they were of opinion that it had expended 
part of its enerp' in raising and igniting a cloud of coal-dust, 
which formed tne nucleus whence the explosion was propagated. 

The coroner in summing up agreed with this C(Uiclusion, 
and the jury returned the following verdict ; — 

*‘That the whole of the workmen killed, except Deakin and 
Lomax, met their deaths from an exph>sion of coal-dust, which 
originated in the west chain road, which r-xplosion w’os ca^^ed 
by the firing of an unskilfully drilled shot by one of the men 
engaged in widening the road ; and that Deakin and Lomax 
were huflfocated by the stoppage of ventilation consequent on the 
explosion.” 

, 1 he coal-dust theory, which is disewssed at some length 
in the hinal Report of the Royal Commissioners on Accidents 


in Mines, postulates that coal dust may not only serve to 
originate an explosion, under certain given conditions, but may 
continue to carry it on as far os the same conditions exteml. 
The essential cimditions appear to be : that the coal-dust be 
fectly dr)% in a ve y fine state of division, and fidrly abundant in 
quantity ; that the initial cause be a large flame expanding with 
sufficient foice to propel the air rapidly in front of it, so as to 
raise a cloud of coabdust ; and, lastly, that the explosion take 
place in a confined space, such as the workings of a mine. 

Fr^m the first this theory was intended to account for great 
explosions in mines, or accomplished facts, which seemed to be 
otherwise inexplicable. It has nothing to do with mines in 
which explosions have not taken place, except to point out a 
possible source of danger ; and arguments opposed to it 
which are based upon the fact that all kinds of coal-dust are 
not equally inflammable are therefore obviously inapplicable. 

It was adopted by the Prussian Commissioners as being 
applicable to certain inflammable dusts in a minute slate 
of subdivision, but not to others of a somewhat different 
chemical composition. In discussing the Camphausen explosion 
in Nature (vol. xxxi. p. 13), I pointed out that the con- 
clusions arrived at from a consideration of the exjxrimental 
results obtained with Camphausen dust by the Prussian Com- 
missioners, fell far .short of the actual occurrence in the colliery, 
and that the same relation would prolwtbly obtain in the case of 
all the other dusts experimented with, provided all were made 
equally fine. 

MM. Mallard and Le Chatelier, whose conclusions were 
accepted by the French Commission, of which they were mem- 
bers, rejccieil the coal-dust theory, and endeavoured to reason 
away all apparently confirmatory arguments drawn from the 
consideration of actual explosions in mines. 

I In this country it has been accepted by some of the 
lnspectoi>; of Mines, .and more particularly by Messrs. W, N, 
and J. 11 . Atkinson, who uphold it vigorously in their treatise 

I on “Explosions in Mines,” which was recently reviewed in 
Nature {Xov, 4, 1SS6, p. i) by Prof. Thorpe. It appears also , 
to have found favour with a number of mining-engineers and 
colliery managers, both here and abroad. There seems, how- ! 
ever, to be some doubt as to how far it was accepted by the j 
Royal Commissioners on Accidents in Mines, and I shall j 
therefore quote their own words on the subject : — 

'Mn emphasLing this claim (Proc. Roy. Soc., vol. xxxvii, 
p. 43), Mr. Galloway docs not appear to have realised the fact 
that, if dust were the principal agent in coal-mine explosions, j 
n^ery blown-out shot occurring in a very dusty and dry mine j 
should actually be attended by a more or Jess disastrous ex - 1 
plosion or conflagration, and that, looking therefore to the! 
enormous amount of powder expended in shot-firing in this and | 
other countries, and to the not inconsiderable proportion which I 
blown -out shots must constitute, in many localities, of the total ^ 
numl>cr of shots fired, disastrous coal- mine explosions should bc^ 
of more than daily occurrence, if his view were correct.” 

1 submit that the conclusion here stated is not deducible from | 
the premiss ; and in support of this position 1 adduce the fact| 
that coal-dust is admitted to have been the principal agent in j 
two of the uio.st disastrcais cxjdosions of the i>reseiii year, 1 
namely, those of Mardy and Altofts collieries, in both of 
which shots we e fired. Altofts Colliery alone is sufficient to 
prove the case against the Commissioners, for it has been in 
operation for twenty-one years, and shot-firing has been carried 
on in it during the whole of that period. If, then, blown-out shots 
constitute a not inconsiderable proportion ” of the whole, there 
is a proliability amounting to a certainty that such shots roust 
have been tired in Altofts Colliery many times without the results 
here postulated havir^ l)een attained until now. The argument 
as made use of against ray own views appears therefore not to 
be in accordance with ascertained facts. 

It may be safely maintained, therefore, that every blown-ottt 
shot doe A not fulfil the whole of the conditions ncce- saury for 
creating an e’qdosion. For in dance, the dust may not be 
pre.se Di in sufficient abundance within reach of the flame ; R 
may not be fine enough to ignite at the point where the ahot 
explodes ; it may contain too much foreign matter, or be covered 
with coarse rubbish, or be locally damp ; the shot may be too 
high, or too low, or p.>inted in ati unfavourable direction ; the 
direction and velocity of the passing air-current may exerciio 
some influence on the result; the cre^ion of a nucleus uf 
explosion may in certain cases be facilitated by the previous 
formation of a cloud of coal-dust to windward, raised by another 
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shot (lUf by the late Prof. Marrcco and Mr. D. P. 

Morria0o)i or by a fall of roof, a train of mine waggons that has 
iust passed* or any other accidental circumstance, and subse* 
oaeiitly oanied past the month of the shot-hole at the instant 
m flame issues from it." 

Immediately after the passage quoted above the Commissioners 
proceed to say : — 

**l*he following facts relating to the part played by dust in 
coal-mine explosions may, however, now be regarded as con- 
clusively established ; — 

1. The occurrence of a blown-out shot in working- places 
where very highly injiammabk coal-dust exists in great abii.r^- 
ancft may, even in the total absence of fire-damp, possibly give 
rise to violent explosions, or may at any rate be followed by the 
propagation of fiame through very considerable areas, and even 
by the communication of flame to distant parts of the workings 
where explosive gas-mixtures, or dust-deposits in association 
with non-explosive gas-mixtures, exist.” 

2. The occurrence of a blown-out shot in localities where 

only small p^roportions of fire-damp exist in the air in the pre^ 
sence of ^ even comparatively slightly inflammafde or ac tv ally 
non-injitimmahlcy but very dry^ and porous dusts may 

give rise to explosions the flame from which may reach to 
distant localities, where either gas accumulations or deposits of 
inflammable coal-dust may be inflamed, and may extend the 
disastrous results to other regions.” 

This has the appearance of conceding all that is asked, but 
when read in the light of the first quotation it leaves the matter 
in considerable doubt. Indeed, it was stated at tlie inquest on 
Altofts explosion that the proprietors of that colliery had not 
gathered from the Commissioners* Report that they were running 
any risk of an explosion, such as the one that happened ; and 
at the inquest on Elemore explosion, which has been ad- 
journed until the i8th in.d., Mr. Lishman, the manager, gave 
utterance to .similar sentiments. Be this as it may, it is obvious 
that legislative measures ought to be adopted without further 
delay, with the object of rendering the recurrence of coal dus-t 
Implosions impossible for the future. In providing against them 
it must also t.e recollected that a local explosion of fire-damp, 
such as the one which originated Manly explosion, produces 
exactly the same result as a blowji-out shot fired under the most 
favourable conditions imaginable. I 

Cardiff, January 5 W. Galloway 


The Cambridge Cholera Fungus 

In your issue of December 23 (p. 171) appears a letter from 
Dr, E. Klein, in which that gentleman attempts to show that 
the micro-organisms found by Dr. Graham Brown, Mr. Sher- 
rington, and myself in the substance of the mucous membrane of 
the small intestine in cases of Cholera asiatica are nothing more 
than “common mould (prolmbly aspergillus),” which has 
grown on and into the tissue during the process of hardening. 
We were and are. however, nerfectlv well flcnunint#»<l wi’fh 


ve were and are, however, perfectly well acquainted with the I Lagrange. 

Let that imoerfeetlv aniinnl ftcuimc no.. 


fact that imperfectly preservefl animal tissues are liable to be 
invaded by various forms of fungi, and took, therefore, precau- 
tions which we believe t-> be ample to prevent such contamina- 
tion of our material. Moreover, the presence of the micro- 
organisms m certain parts of the tissues only, their absence in 
Others or on the surface of the specimens, the fact that their 
pr^ence m the part is accompanied by anaioimcal changes 
which c^ld not have taken place during the process of harden- 
ing, and, most of all, the characters of the micro-organisms 
render such an hypothecs as that brought forLrd by 
Dr. Klein absolutely unacceptable. ^ 

It is unni^'essaiy for me to answer all the arguments ad- 
v^ced by Dr. Klein in support of his views on this subject. 
They prove nothing more than that fungi grow on and in animal 
tissu^whicli are not adequately preserved— a fact which no one 
will doubt. That, on the other hand, the micro-organisms found 
by ua are of this nature is a matter which neither Dr, Klein nor 
tiny other person who is unacquainted with the facts is in a 
lotion to decide. Since a short preliminary account only of 
the work done by Dr. Graham Brown, Mr. Sherrington, and 
on the pathology of cholera has as yet been published, 
uf, Kiem has not before him the facts on which alone a decision 

H ?^**^«* ^ Charles Roy 

mnoiogicd Laboratory, New Museums, Cambridge 
December 30, 1886 


An Error in Maxwell’s “Electricity and Magnetism” 

The criticism of Mr. McConnel upon Maxwell’s derivation 
of the inductive action of currents from the principle of energy 
is perfectly correct. It is inconsistent with the experimental 
facts appealed to by Mr. McConnel and Mr. Maxwell’s own 
treatment of the field as the seat of electro- kinetic energy. 

In the excellent treatise of Messrs. Mascart and Joubert, a 
similar misleading appeal is made to Helmholtz’s proof, and I 
have little doubt that Maxwell has correctly stated it. I should 
be inclined to think that the existence of the energy of the field 
was not distinctly present to Helmholtz's mind. 

Maxwell, as is well known, by an ingenious application of 
Lagrange’s equations of motion, proves that, in the case of two 
currents, this clectro-kinetic energy Tf is given by the equation — 

Te ~ + Mif^ + /.jiV-), 

,• --cos c 

where ikf = / / dsds' taken round both circuits, and 

and Zjj are similar expressions for the separate circuits. 

I believe, though I dare not trespass upon your space to give 
the reasoning in extenso^ that this result may be obtained some- 
what more simply and without the use of the Lagrangean equa- 
tions, a treatment which has the disadvantage of assuming the 
electric co-ordinates y^ and/^, the currents being yj andy.^. Then 
the equation of energy becomes 

d7\n 

~ — - ■+• ■ — - -I- -f* 

dt dt 

dM 

where is material kinetic energy, and — — 

dt dt 

supposing the circuits rigid. Therefore 
A^ti -h 

- -f ML) -h I -I- L I -f J/q) f | , 

reducing to Mr. McConnel’s equation, when the currents are 
constant. 

In the case of two circuits thus moving in connection with 
their batteries we may infer that Ai and A^ must be such func- 
tions of aiul/j, and the coeflicients of configuration, that, when 
the suffixes are interchanged in the expression for ^1, that for .-fjj 
must result, and zdcc versd. If this be so, then the aforesaid 
equation necessitates the separate equations — 
d 

A-y — — » 

dt 
d 

A. 2 — -• (Z.2/2 d- A/?i) 4 - Rfi. 
dt 

Or Maxwell^ equations arc obtained without the use of 
Lagrange. Henrv \V. Watsun 


-(Zofj, -f J/q) 


Berkeswell Rectory, near Coventry 

The Manipulation of Glass containing Lead 

In a note on this subject in Nature (Dec. 16, p, 150), Mr. 
H. G. Maclan has made a suggestion which is likely to be very 
valuable to those who require to manipulate “combustion- 
tubing ” before the blow-pipe. But, in proposing the employ- 
ment of oxygen in place of air to produce flames for heating 
glass containing lead, Mr. Madan introduces a refinement which 
IS unnecessary ; for lead-glass may be quite as easily manipu- 
lated in flames produced by plain air and gas as soda-gfass 
itself. The pointed flame should be employed for small objects, 
and the oxidising brush- flame in the case of larger objects. By 
the oxidising brush-flame, however, I do not mean the brush- 
flame as ordinarily employed, but one to which the air is supplied 
liberally through an air-tube without any contraction at its end, 
and at a steady pressure from a good blower ; care being taken, 
on the other hand, not to introduce such an excess of air as to 
reduce the temperature of the flame. 

In his note, Mj;. Madan quotes me assaying, in the “ Methods 
of Glass-blowing,” that the reducti m of lead-glass may be 
prevented or remedied by holding the glass a lutle in front of 
the visible flame, with the comment that there is enouirh 
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oC I hope he vriU excuse me if I point out that in 

this he hardiv does me justice ; for, although words in the above 
sense are to be found on p. l%, they occur only towards the end 
^ the prelimin^ treatment of the subject, attention is at once 
called to the objections to the method, and they are followed by 
a account (with references to diagrams) of the method of 
adjusting the supplies of air and gas so os to produce flames 
xmtkim which lead-glass may be sufficiently heated without 
reduction. 

I have ventured to trespass on your space to this extent, 
because, for various reasons, I have come to the condusioo that 
lead-gls^ is distinctly the best gloss for beginners to work with, and 
thereiore 1 am anxious to correct the widespread and mistaken 
idea that its manipulation is very difficult, and requires special 
aphUances. W. A. SHENStONE 

Clifton, December 28 


p3rrometer8 and Fusion-Points. 

I &£AD with much interest the letter from Naples of Dr. 
H. J. Johnston-Lavis, and beg to offer a few suggestions in 
answer to his inquiries. I have done much work with pyro- 
meters, and for my purposes have used Siemens’s water pyro- 
meter with satisfaction. 

It occurs to me, however, that the pyrometer most suitable 
for the volcanic lava investigations proposed by Dr. Johnston- 
l^vis would be cither Siemens’s electrical pyrometer, or the one 
recently introduced by Messrs. Murries and Co., 45, West Nile 
Street, Glasgow. It would seem that, with the latter, observa- 
tions can be readily taken at a considerable distance from the 
pyrometer, so that the pyrometer stem might possibly be lowered 
mto the crater, and readings of the internal temperatures taken 
at various depths, and possibly of the contained lava also. 

With regard to the fusing points of various substances, refer- 
ence may be made to the recent careful researches on this 
subject of Dr, Thomas Camelley and Prof, W. C. Williams. 

d'Hos. Andrews 

Wortlej' Iron Works, near Sheffield, January 4, 1887. 


Electricity and Clocks 

The exact combination about W'hich Mr, Wilson inquires is 
already in existence : it can be seen at 2, Garfield Buildings, 
Gray’s Inn Road, in the Jensen electric bell factory. The 
arrangement used by Mr. Jensen — and it seems to me preferable 
to that suggested by Mr, Gardner — is to cause the hammer of 
the small clock to make electric contact in the circuit the 
distant large bell as it rises in peparalion for striking the blow 
upon its own small bell. With a rubbing contact the action is 
perfectly certain, Silvanus P, Thompson 

City and Guilds Technical College, Finsbury 


Barnard’s Comet 

On December 25, about 6h., witii a binocular field-glass, 
power about 4, I noticed a third tail to this comet between the 
other two. It was extremely faint, but 6" long, reaching to ii 
Aqoilae, The principal tail was reduced to 10'' in length, and 
was far more conspicuous than this shorter, though much 
broader, tail. The shortest tail, though actually much brighter 
than this latter, was very indistinct with these field-glasses, 
being best seen with the telescope, power 20, whereas the middle 
tail was not distinctly vidble therewith, although it showed an 
evident dark space immediately preceding the principal tail. 
With the naked eye I could see the long tail only. The head 
was about a* bright as S Aquilae. T. W. Backhouse 

Sunderland, December 29, 1886 


Meteor 

I HAV^ust seen a very beautiful meteor about the sue of 
Sirius. The local lime was within a minute or two of half-past 
10. h started out l>etween Pollux and the star-cluster in Cancer, 
and fell rather slowly in the direction of Regains, going out 
^fore it reached that star. It had a trail, which vanished with 
it. The sky had just cleared after a thunderstorm. 

Sidmottth, December aS J, M. II. 


Red Simtett and Mew Zeeland Eruptions 

New Zealand eruptions have not the projectile force tb| 
cause red sunsets. Singularly, the very same current of idesil 
expressed by Prof. Newcomb in Nature, vol. xxxiv. p; S4e»| 
occurred to the writer, when in Australian waters the JuiM 
previous, on the deck of the P. and O. steamer BcUlaaratu ofln 
the Great. Bight, on noticing a peculiarly red northerly sunset. , 
The newspapers at King Sound were full of accounts' 

of the magnitude of the eruption of Tarawera, and it must be 
the fine dust from New 2^a]and that has passed overhaul. 

The atmosphere of Australia, it may be mentioned, is one of 
the clearest, “exceptionally free,” as Prof. Newcomb puts it, 
“from %'apours or other attenuated matter,” and in which 
volcanic dust would tell immediately. 

This suggestion disappeared at once on getting to the actuid 
site of the New Zealand eruption, only six weeks after it had 
occurred, and on seeing the limited area covered with mud— a 
mere njthing compared with the vast stretch of country in the 
North Island passed through. As there was not a trace of its 
effects till within eight miles of the foot of Tarawera, it was 
simply ridiculous to suppose that any of the dust had invaded 
the higher atmosphere. 

Besides this, the boundary of the cloud of atmospheric dis- 
turbance was distinctly seen, and the altitude placed by none of 
the spectators to be above 12,000 feel. I 

The explosion at Tarawera appears to have been merely one of 
>upciheated steam. It was different in the case of Krakat^, : 
where the initial force had much more of the character of an j 
explodon of nitroglycerine than of high-pressure steam, as the 
matter was stated to have been projected at least 40,000 feet into® 
the air. | 

The magnitude of the New Zealand eniptioa could only be^ 
felt after getting well within the diameter of sixteen miles on^ 
which the mud fell, plastering hill and dale, evenly, of a dull p 
gray, eighteen inches thick. Exterior to this it possessed none,r 
and the distant results evidently were infinitesimal. | 

The ^vriter also saw the “ green sun ” from the south of India,! 
where it lasted for days, and has no doubt that this phenomenon^ 
was due to the dust from Krakatab, such au appearance having|^ 
never been even faintly approached, before or since, from ordinj 
i ary natural causes, and more impressive, because unaccounte ‘ 

I for, than a total eclipse of the sun. 

India, November 26, 1886 A. T. Fraser 


THEODOR VON OPFOLZER 

T heodor von OPPOLZER, one of the mostj 

eminent of modern astronomers, died at Vienna on 
December 26, 1886. He was the only son of Johanne^ 
von Oppolzer, the famous pathologist of Vienna, and wa 9 ( 
born on October 26, 1841. In accordance with the wishi 
of his father, he studied medicine, and took his doctoPd 
degree in 1863. From early youth he had shown grreal 
interest in astronomy, and, soon after taking his degreej 
he caused an observatory to be built at his own expense, 
and resolved to devote himself wholly to bis favourit 
science. In 1866 he began to lecture at the University 
of Vienna, on theoretical astronomy, and he was soon 
promoted to the position of full Professor in his depart<| 
ment. In 1870 he was asked by his Government 
take charge of the operations for determining the length 
a degree in Austria, and to this task he applied himsell 
w'ilh so much energy that all the necessary observations 
were by and by completed, although his results have notj 
yet been published. 

Oppolzer distinguished himself in all departments^ 
astronomical science. One of the most important of ‘ 
writings was his Lehrbuch zur Bahnbestimmung 
Kometen und Plancten,” a work which has already 
come classical. He had hoped to place the theory of the 
moon on a new basis, but his labours in connection wim 
this subject were not finished at the time of ms death J 
On his death-^d he corrected the last proof-sheets ^ 
his Canon dcr Finsternisse,'^ in which he calculates i 
the eclipses of the sun and mobn which have* taken place, j 
or which have yet to take place, between the years EC 
1500 and A.D. 200a 
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Hii i«i^€cs to science were recognised by all the grwt 
learned Societies, and he was a Foreign Member of the 
Royal Astronomical Society of London. He was a man 
of a singularly noble personal character, and his death is 
deeply regretted by a wide circle of friends. 


r//E COLONIAL AND INDIAN EXHIBITION 

(2ANADA.--Vix\% section ^ of the Exhibition will be 
remembered chiefly for its agricultural machinery in 
motion, its fur, and agricultural trophies, and its large 
collection of furniture. The collection of fruits in the 
agricultural trophy has probably never before been equalled 
either in number, variety, or perfection of preservation, 
the colours of the several fruits being extremely well 
preserved in various solutions, such as dilute sulphurous 
acid for the lighter coloured fruits or salicylic acid for the 
darker ones. Besides these, however, there were numer- 
ous exhibits which, though less imposing to the general 
visitor, were of considerable interest, such, for instance, 
as the collection of timbers, and manufactures therefrom, 
photographs of American timber-trees, &c. The enormous 
sizes of many of the American Coniferx' were well illus- 
trated by magnificent planks of such woods as the Douglas 
fir \Pseudotsuga Douglasit)^ some sixteen feet high and 
about ten feet in diameter, large slabs of hemlock spruce 
{Tsuga canadensis)^ also enormous logs of black walnut 
[Juglans nijara), and many others. Perhaps the most 
compact and interesting collection of timbers, however, 
was that from New Brunswick, where the woods were 
arranged so as to form a kind of design, the lower or 
basal portion being formed of trunks of trees, with their 
barks remaining, about three feet high, over this were 
arranged sections of the wood in frames composed of the 
young branches with the bark on ; and above these, again, 
panels of the same wood as shown below, cut longi- 
tudinally and with a cross section at the base, both 
polished to show the grain or figure, and on the panel of 
each wood was painted a very good representation of a 
spray or branch of the plant itself. Each specimen was 
properly named, so that the whole thing was very com- 
plete. The series of photographs before alluded to are 
correct representations of the tree flora, each photograph 
being framed with the wood of the tree illustrated. The 
genera] use of the bark and wood of the cedar of British 
Columbia {Thuja gigantea), for useful and ornamental 
articles, was well shown in the exhibits of mats, native 
head - dresses, masks cut from the solid wood and 
grotesquely painted, spoons, whistles. 

FsjL — Though the space occupied by these islands was 
but small, the exhibits were of an interesting character, 
including a fine set of native timbers, for the most part 
scientifically named, and including some large blocks of 
FBian sandalwood {Santalum yasi)^ roots of the kava 
{Pi^ methysticum), which is generally used in the Society 
and South Sea Islands in the preparation of an intoxicating 
beverage by chewing the root, ejecting the saliva into 
large bowls, and then fermenting it ; or by pounding the 
root between two stones, then putting it into a bowl 
pouring water upon it, kneading it, and afterwards strain- 
T . said to be like that of soap-suds, but 

a likii^ for it is easily acquired, and it is said to quench 
the thirst better than any other beverage. A spint pre- 
pared from it in Germany was sold in the Exhibition under 
^e name of yagonaor kava schnaps. This spirit, which 
is something of the nature of a liqueur, is described as 
having medicinal properties, and is recommended for its 
remarkable soothing and stimulant effects, restoring 
^ded energies and exhausted nerve-power. Cocoa-nut 
fibre and oil of course form large staples of produce in 
Fiji, and were fully represented m the Exhibition, as well 
*tntl oil {Calophyllum inophyllum). Some 
samples of sugar, grown and manufactured in 
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the islands, and tea, also grown and prepared in Fiji, as 
well as many other products, were shown in quantity. 
Great credit is due to the Executive Commissioner, the 
Hon. J. E. Mason, for making the resources of his colony 
known by the ^distribution of small samples, diudng the 
period the Exhibition was open, to any one having a real 
interest in their development. 

Victoria, — Besides the splendid collection of water- 
colour drawings of Australian plants exhibited on the 
north side of the Court, the fine series of Victorian woods, 
the golden arch, and the native encampments, all of which 
attracted a considerable amount of attention, the pro- 
ducts of the genus Eucalyptus in the shape of oils and 
resins, exhibited by Mr. Joseph Bosisto, M.P., and Presi- 
dent of the Commission, were amongst the most interest- 
ing and important. Samples of the oil of Eucalyptus 
amygdalinuy rectified and non-rectified, were shown. This 
is the best quality of eucalyptus oil, and the oil for the 
preparation of which Mr. Bosisto’s firm has become 
noted. A sample of the essential oil of eucalyptus of 
commerce was also shown, and described as being ob- 
tained from the allied varieties of E, amygdalina, but not 
from the true species. So many varieties of this species 
are known that it is difficult for bushmen who collect the 
leaves to distinguish those of the true species from 
its congeners, forming, as they often do, a compact 
jungle or bush growing in close proximity to each other. 
The oil is rubefacient, antiseptic, disinfectant, and a de- 
odorant of great power. The essential oil of Eucalypti 
globulus^ the blue g^m-tree of Victoria, having tonic, 
stimulant, and antiseptic properties, as well as those of 
E. oleosa^ E. dumosa^ E, citriodora^ E, goniocalyx, E, 
obliquay &c., were also shown. A sample of eucalyptol 
from E, amygdalina and E, globulus is described in the 
Catalogue as “ a homologue of camphor, and appears to 
be two steps higher in the series. Its vapour, mixed with 
air, is agreeable when inhaled, and is employed as a 
therapeutic agent in bronchial and diphtheritic affections.'* 
Amongst resins were those of the red gum of Victoria 
(£*. rostrata)y described as a thoroughly soluble and deli- 
cate mucilaginous astringent, and E. resiniferay Australian 
kino. Fine samples of the resin of the Austr^ian grass- 
tree {Xanthorrhwa has tills) were also shown. This is 
obtainable in large quantities ; it is of a deep amber 
colour, soluble in spirit, and is used for staining wood to 
imitate cedar and oak, and is also used in this country in 
French polish to deepen the colour of light mahogany 
and other woods. 

A'cao South Wales, — Minerals, wools, timber, and 
furniture made of the timber, were the principal objects 
exhibited. None of the woods called for any special re- 
mark except, perhaps, a small collection either known or 
considered to be adapted for wood -engraving, and these 
specimens were of little or no value in themselves, being 
badly selected, and in many cases much split or cracked 
The collection was more valuable as giving a clue to the 
source of the woods considered suitable for engraving 
purposes than for any qualities of their own. Among the 
woods so exhibited were Backhousia myrtifoliay Hymeno- 
sporum Jlavum^ Xanthoxylum brachyanthumy Acacia 
Cunninghamiy Duboisia myoporotdeSy Dysoxylon Fraseri- 
anum, Gmelina Leichhardtiiy Hemicyclia australasicoy 
Weinmannia rubifoliay Eugenia myrti/oUUy Pentaceras 
australis y and others. Amongst fibres and fibrous barl^ 
was the bark of the small-leaved nettle-tree {Laportea 
photiniphylld)y also a fishing-net, cordage, and a diUy 
bag made from the fibre by the aborigines of the northern 
coast districts. The collection from New Guinea ex- 
hibited in this Court was of considerable interest. The 
utilisation of the bony seed shells of Pangium edule for 
decorating the skin drums is one not seen by us l^ore. 
The seeds produce a rattling sound when shaken similar 
to those of Thevetia nereifoliay which are used for Ifike 
purposes in British Guiana. 
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S^h AusfrjoIta.-^Tht^ centre of attraction here was 
undoubtedly the scene on the Murray River wherein the 
luduts of the aborigines were depicted Wool figured 
lar^dy» and the applications of emus' eggs for a great 
. vamty of purposes were fully illustrated, A good collec- 
tion of small specimens of the woods of the colony was 
shown, as well as a collection of fruits and seeds. 

iVesiern Austraiin.-^-A fi^ne collection of the timbers 
of the colony was exhibited in this Court, and outside 
near the basin adjoining. The principal woods shown 
wwe jarrah {Eucalyptus marginaid)^ and karri {E, 
diversicolQ^, Of the former, one of the principal at- 
tractions in the Court was a log, some seven feet long, 
over four feet in diameter, and weighing nearly five tons, 
carefully polished on one end to show the cross section, 
and in the middle to show the longitudinal structure. The 
wood has a very fine deep red colour, and “ for the dura- 
bilily of its timber/' Baron Mueller says, “ is unsurpassed 
by any kind of tree in any portion of the globe.” 
when carefully selected and dried, it is proof against 
the attack of teredo, termites, or any other wood- borers. 
It is consequently in great demand for jetties, piles, rail- 
way-sleepers, fence posts, and ail kinds of underground 
work, as well as for planking and frames of ships. This 
fine block of wood, and a fine slab or counter-top of figured 
jarrah and other West Australian woods, have been 
presented to the Museum of the Royad Gardens, Kew. 
Amongst the plants exhibited as being used for tea 
by the natives were the following : — The leaves and flowers 
of Vtrticordia penaugera^ known, it is stated, to the settlers 
in the earlier ckys of the colony, and used medicinally. 
The taste is said to be similar to Chinese tea. Another 
kind of native tea proved upon examination to be furnished 
by Kunzeu Mmlleru 

Qf 4 ^enslaud . — Cf vegetable products exhibited from | 
this colony the collection of woods was the most note- | 
worthy, not only for the number of species, but for the 
care shown in their selection and preparation. The two 
enormous trunks of cedar {Ccdrela Toona)^ each some 
pftten feet high, and one with a girth of twenty feet five 
inches, will as long be remembered for their majestic size 
by interested in tree growth as the number and 

bnliiancy of the opals will be remembered by those 
interested in gems. 

Zealand — Next to the collection of birds and 
minerals, the timbers of New Zealand held a prominent 
place, arid the furniture made from the most important 
and beautiful woods, such as mottled kauri {Dammara 
amtraUs\ and totara {Podocarpus totara) was well illus- 
trated. The beauty of these woods is so great that it 
Is remarkable they should still remain comparatively 
unknown amongst cabinet-makers in this country. 

Cap€ of Good hope. — Tlie centre of attraction in this 
Court was undoubtedly the diamonds and diamond-polish- 
ing. Of the vegetable products a collection of native 
medicinal plants was shown, and their uses were well 
described m the catalogue of Cape exhibits, and for 
the most part arc to be found also in Pappe’s Flone 
Capensis Medico: Prodromus, There was also a very 
fine collection of well-seasoned and polished wood slabs, 
amongst them being Outeniqua yellow-wood {Podocarpus 
€lmgaius\ an extremely valuable, fine-grained w'ood of a 
light yellow colour, useful for furniture, planks, flooring- 
b^d^ beams, d:c. One slab of this fine wood — which 
was almost entirely hidden during the Exhibition by a 
counter being built over it, and measures about twenty 
feet long by five feet in diameter — has been presented to 
the Kew Museum, together with a fine set of other Cape 
woods, many of whidi might become useful in this | 
country were they belter known, notably the stinkwood 
or laurel wood {Oreodaphne bullaia\ a dark-coloured 
wood much resembling walnut in appearance^ but heavier 
and considerably stronger, so that it has oecn recom- 
mended quite recently lor gun-stocks. In the colony it 


is very hi^^hly prized for nearly every kind of work con-| 
ncct^ with buflding and cabinet-making, being littfe* 
inferior if not equal to teak in strength and durabuity. 

Natal. — Raw vegetable products largely pre^ominatedl 
in this Court. Sugar, maize, tea, and tobacco were the* 
principal staples. The cultivation and manufacture of tca^ 

IS anew industry for Natal, and the result is that anarticlel 
of very good quality has been produced, Natal tea having! 
been on sale during the period of the Exhibition and wefl| 
spoken of, so that there seems every probability of a futurej 
trade in this article with Natal. Amongst tanning 
materials we noticed the root, both entire and broken, of 
the Elands Bontjis {Elcphantorhisi BurcheUiP^^w\i\dtL\csA 
attracted some attention of late as a valual^e tanning^ 
material. Preserved native fruits, such as granadillai 
{Passiflora meUifortnis)^ papaw {Carica Papaya), amatun- 
gulu {Canssa grandiflorn), and others, were exhibited, 
as well as a variety of hard woods, many of which were] 
without scientific names. 

West African Settlements. — Under this head was in- 
cluded the Gold Coast, Lagos, Gambia, and Sierra Leone. 
The exhibits consisted largely of raw products of both thej 
vegetable and animal kingdoms, together with some native: 
manufactures, such as textiles from indigenous palm fibrej 
or grasses, carvings inw'ood, &c. Oil seeds were shown! 
in variety as well as in bulk, and notable amongst themf 
were the kernels of Elais guineensis, malukeh secds| 
{Polygala rarifolia), which only occasionally finds its/ 
way to this country, physic nuts {Jatroplia Curcas), benni-i 
seed {Sesamufu inaicum), and others as well known. 
Some very large balls of rubber were exhibited fronv^ 
Sierra Leone, and some fine masses of a kind of gunvj 
copal from the Gold Coast. f 

\'egetabie products abounded in this Court. j 
On the walls were exhibited no less than 362 specimen^ 
of native vegetiible drugs, got together by the Director oP 
the Royal Botanic Gardens, Peradeniya. A very fine! 
series of planks of the principal useful or ornamental^ 
timbers were exhibited, amongst them being tamaiind, / 
satinwood, ebony, calamander, and nedun {Pericopsisf^ 
mooniana). The most attractive of the Ceylon woods is t 
certainly calamander, but this is said to be now extremely | 
scarce, and as it is of slow growth, the supply is very , 
limited. Satinwood trees are common ‘‘ in the northern,;;: 
eastern, and north-western forests, but the proportion 01^ 
these which yield * flowered satinwood ’ is very small, 
this description of wood is therefore con'iparatively high I 
in price.' Notwithstanding this scarcity of “flowered-; 
satinwood,’’ several of the show-cases which contained £ 
the exhibits of tea, cardamoms, &c., and some of thef^l 
barrels containing coffee, were of flowered satinwood. 
'I’be Ceylon collection on the whole was one of particular 
interest. 1 

/ndia.--The extent of space occupied by our Indian^ 
Empire, and the varied and interesting character of the| 
exhibits, will long be reineinbcrcd. The contents of the! 
art courts do not come within our notice, but there was! 
sufficient material in the Economic Court for an extended | 
notice. Space, however, wmII not allow us to say morei 
than a few words on the unrivalled collection of tlie raw 
products of India— such a collection, indee^ as in all 
probability was never brought together at oi>c time b^wc. 

In such a collection it would be impossible to ind^idual-| 
ise any of the exhibits— those most striking, such as tbej 
bamboo bridge, will remain fresh in the memory— -but it is* 
in such details as the individual contents of the sev^ml 
shops that the interest of the economic botan^Ife^ ToJ 
obtain any idea of the contents and value of the Indian 
Economic Court, we must refer our readers to the recently - 1 
issued “ Special Catadogue of Exhibits,” a large portionj 
of which has been compiled by Dr, Watt, who had 
eff the Economic Court during the Exhibition. 
catalogue is a valuable and interesting reewd of one ^ 
the most important sectkmB of the whole Eidubiti^m 
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cimjiiOt clos<ft th'csc notes witliout ssyingf & word in 
commendation of the excellence of most of the catalogues, 
esnecialiy those of Ceylon and the Cape of Good Hope. 

^ John R. Jackson 

Museum, Royal Gardens, Kew 


IPECACUANHA CULTIVA TION IN INDIA 
'T^HE following note is from a letter w^hich I have 
1 received from Mr. Gainmie, who has charge of the 
cinchona plantations of the Bengal Government at Dar- 
jeeling. The facts are of considerable biological interest, 
as showing that amongst closely ct)nnected forms, which 
can scarcely be distinguished by palpable .morphological 
differences, there may yet be unobvious constitutional 
distinctions which in the struggle for existence may de- 
termine the survival and ultimate dominance of some one 
form in particular. 

The facts are also perhaps interesting in another way. 
To any one who will be at the pains to turn up vol. vii. 
■of Nature, p. 6, it will be amusing to see the sequel 
which the chance of circumstance lias brought to one 
branch of a long-burnt-out controversy. 

\V. T. Thiselton Dyer 
Royal Gardens, Kew, December 13 

1 don^t think I ever told you the final results from 
our ipecacuanha-growing experiments, but do so now. 

“ Our original stock of plants came from Kew and 
Edinburgh— -the great majority from Edinburgh. The few 
plants from Kew* differed a good deal in appearance from 
the Edinburgh lot, which, again, differed greatly from each 
other. All the Kew plants were of one sort, which we 
named, from the start, the Kew variety. It was rougher 
in the leaf than the Edinburgh sorts, and not so strong- 
growing while under glass. 

After we had satisfied ourselves that we could make 
nothing of ipecacuanha, from a commercial point of view, 
we put all the plants out in the open, under shade, and 
let them take their chance. By this time we had all the 
sons mixed up together ; and as we had originally at least 
ten Edinburgh plants for each one of the Kew sort, and 
the Edinburgh lot had, besides, been much the stronger 
growers under glass, the Kew plants formed less than 5 
per cent, of the whole. But very soon the Edinburgh 
sorts began to disappear, until, in 'the course of a year or 
two, there was not a single plant of one of the Edinburgh 
varieties alive, whilst almost every plant of the Kew 
variety lived. Of it, at the present moment, wc have a 
good stock, and in one place, at 1400 feet elevation, under 
the shade of living trees, we have plants, which were put 
out many years ago, in the most perfect health, but un- 
fortunately their growth has been so slow as to render 
the prospect of any profitable return from them almost 
hopeless. Still it strikes me that, in places geographically 
Jitter situated for ipecacuanha-growing than Sikkim 
this particuh^ variety may succeed, although other sorts 
may have failed Probably our ipecacuanha experimen s 
may pmve another instance of the folly of giving up 
cultivation of new crops as hopeless until the most 
exhaustive experiments have been carried out. It may 
that there are even hardier varieties of ipecacuanha 
than the ‘ Kew variety ’ to be found." ^ 


SUNSPOT OBSEPVATJONS IN HUNGARY^ 

^HE Observatory, of which the first volume of Publi- 
X cations is now before us, was founded by Cardinal 
naynald m ib78 in connection with the archiepiscopal 
gymnasium at Kalocsa in Hungary. Preliminary geodetic 
operations, of special importance as supplying an indc- 
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pcndently determined point of reference for the Hungarian 
survey, with the examination and adaptation of instru- 
ments, cost much time and labour ; so that only a frag- 
mentary part of the energy of the establishment has 
hitherto ocen available for purely astronomical work. 
The Director, however, Dr. C. Braun, has wisely embraced 
the rule of concentration which governs most successful 
campaigns, and is hence enabled to present, in lieu of a 
multitude of scattered and perhaps useless observations, 
the connected results of four years^ solar study, unpre- 
tending in aim, but thoroughly well executed, and deve- 
loped with much clearness and not a little originality. 
The time, it is true, has somewhat gone by for visual 
solar work of the kind here described ; and Dr. Braun, 
like all other astronomers, is getting ready his camera. 
Still, it is w'cll worth while to consider what has been 
learned — even at a somewhat disproportionate cost of 
labour— by graphical delineation pursued through fifty 
consecutive solar rotations. 

The instrument employed was the smaller of two excel- 
lent Merz refractors possessed by the Kalocsa Observa- 
tory. It is of four Paris inches aperture, is equattorially 
mounted, and appears to possess uncommonly fine defini- 
tion. To its eye-end was fitted an apparatus invented 
and constructed by Dr. Braun himself, by means of which 
an image of the sun 22 centimetres in diameter was 
projected, after total reflection from a right-angled prism, 
upon a sheet of drawing-paper. In this w'ay nearly 5000 
drawings of spots were executed during the years 1880 to 
1884. For their reduction two expeditious methods — one 
graphical, the other computative— were devised ; and the 
resulting heliographical latitudes are rendered strictly 
comparable with those derived by English observers, 
through the application of a small correction due to a 
difference in the adopted elements of the solar rotation. 
Now that sunspot observations have become cosmo- 
politan, it seems indeed a pity that there should not be 
unanimity on this point among astronomers. Dr. Braun 
conforms, however, to the solar prime-meridian chosen at 
Greenwich, so that the longitudes given in his maps 
practically coincide with Greenwich longitudes. 

The highest grade of accuracy was not aimed at in 
these observations. Their object was the collection of 
materials for studying the processes of spot-formation 
and the relation of spots to prominences, with side- 
glances towards a possible, but every year less and less 
probable, transit of “ Vulcan." The determination of the 
solar rotational elements, or of the minute changes of 
1 ititude of spots, was left to observers provided with the 
means of executing refined micrometrical measurements. 
Nor was the estimation of maculated area attempted. 
Yet with all these limitations, much of interest remains 
to be gathered from the paper before us. 

The results are portrayed in fifty maps, each represent- 
ing the aspect of the sun’s surface between the parallels 
of 40'’ north and south, during one synodical rotation. 
The indication of the solar meridians which on successive 
days were central at mean mid-day (Kalocsa time) renders 
it easy to trace the fluctuating appearance of tho actual 
visible disk throughout each period. The maps further 
contain two long sinusoid curv'es — one denoting the 
heliographical latitude of that point on each meridian of 
which the position-angle on the east limb was 90% the 
other showing the latitude of the points similarly situated 
on the west limb. Hence the position-angle of any 
given spot as it traversed cither edge of the sun can at 
once be deduced — a datum obviously much fodlitating 
inquiries into the connection of spots with protninences. 

To each map corresponds a table, in which, besides 
the heliographical position of each spot, something of its 
history and peculiarities is set forth — the number m times 
it >vas observed, the epochs of its appearance and dlsap^ 

g jarance, with a general description of its site and 
special interest attaches to a table in which Dt* Braun 


2^8 


NATURE 


£7^ 4, ilfSj 


has se|>arate1y collected particulars of sixty-one spots, 
held, with more or less of probability, to have presented 
themselves afresh after making the circuit of the sun, and 
hence to be available as guides to the period and law of 
its rotation. From the^ data he constructed a curve 
(Plate XVI. Fig. 2) showing the variations in the rate of 
spot-displacement with varying latitude, the perfect sym- 
metry of which on either side of the sun*s equator testifies 
to the absence of any systematic difference in this respect 
between the hemispheres. From the curve were derived 
three distinct formulae of the solar rotation, all fitting 
perfectly with the observations within the parallels of 30" 
but diverging widely in their results for high latitudes. 
For example, No. I. gives for the region close to either 
pole a period of just 33 days ; No. III. of a little over 
40; No. II. of 55*8 days. From Carrington’s formula, 
Dr. Braun deduces a polar period of 30*86 days ; Faye's 
implies one of 32 ; Spdrer’s actually reverses the direc- 
tion of change beyond the spot-zones, indicating a recovery 
of velocity towards the far north and south, and a period, 
in latitu^ 90"*, of no more than 25*1 days — about the 
same which prevails in parallels of lo^ it may be worth 
remarking, as at least a coincidence, that almost precisely 
this rate of motion was inferred by Father Secchi (ver\' 
doubtfully, it is true) from observations of relatively stable 
prominences near the pole. Nevertheless, a survey of , 
the discrepancies tabulated by our author can hardly fail j 
to inspire a profound distrust of empirical formulae, and | 
still more of the risky process termed “ extrapolation.” ; 

The swiftest- moving spot noted by the Kalocsa observers 
was situated i® 20' north of the equator ; its estimated • 
daily displacement of 868' bringing about the completion 1 
of its circuit in 24*88 days. The most sluggish was in 
south latitude 29*" 38', and gave a period of 26*5 days i 
As might have been expected, considerable irregularities | 
arc apparent ; yet not more than miglit reasonably be set ■ 
down to uncertainties of obser\'ation. A much higher 
degree of accuracy must, however, be reached before the ^ 
mean rate of motion proper to each parallel can be at all 1 
satisfactorily ascertained. This mean rate is itself, in , 
Sporer's view, subject to cyclical change ; and his observa | 
tions during the years 1861-1871, as compared with j 
Carrington’s during seven preceding years, disclosed per- j 
sistent differences not easily accounted for. Dr. Braun’s . 
results, on the other hand, agree quite as well as could be ! 
expected with those of the English observer. A further : 
complication is introduced by what may be called the i 
individual caprices of spots. Each spot has probably a j 
velocity of transport peculiar to itself, depending upon the 
circumstances of its origin ; this velocity is certainly 
subject to accelerations connected with the processes of 
its development. These accelerations (for the change of 
motion is always in a fonvard direction) are sHown, in 
Pro! Sporeris recent communication to the Physical 
Society of Berlin, to be very consider.ible ; they are 
beyond question highly significant ; yet they emphasise 
our disadvantage in *bcing compelled to rely upon such 
unstable phenomena for all our knowledge regarding that 
most important datum— the rate of the sun^s revolution 
on its axis. 

The Kalocsa solar observations were made at a critical 
period. They cover the w'hole of the prolonged maximum 
which culminated near the close of 1883, and disclose or 
confirm very satisfactorily some of its characteristics. 
Dr. Braun has depicted in a remarkable curve the 
progressive changes in the mean latitude of the spot- 
zones during the years 1880-84, Their continuous ap- 
proach to 3 ie equator at once strikes the eye ; but 
superposed upon the line of uniform descent is a series 
of minor oscillations with a period of about a year, and an 
amplitude of fully 2", which seem too regular and strongly- 
marked to be the mere effect of accident. This feature is 
quite novel and deserves attention. 

The general rule that the long series of spots comprised 


within each cycle break out first in high latUudes^ ap 
become extinct dose to the equator, was first observ^' 
Carrington, and may now be regarded as fully establi^^ 
Ordinarily, the maximum occurs when the mean latitude 
of the zones is 16* or 18®, the energy of the disturban* 
diminishing as they close further m. But the retard( 
character of the recent crisis was significantly attested by 
the fact that it did not reach its hmght until the closing 
in had proceeded much further than usual. In x88i| 
when the maximum was due, the average latitude of spots 
was (from Dr. Braun’s curve) about 16’ ; whereas, at the 
close of 1883, when the maximum actually occurred, 1 
was no more than n®. It would seem as if the punci 
and duly prepared completion of the outburst had b 
frustrated, and its stored-up energy spent upon 
abnormal protraction of the maximum. 

It might even be said that the perturbation thus indi-j 
cated affected chiefly, or solely, the southern hemisphen 
of the sun. Although the respective sum-totals of spot! 
observed at Kalocsa north and south of the equatod 
eventually almost exactly balanced each other, large tem-j 
porary discrepancies were manifest. The northern hcmii 
sphere displayed in 1880 an excess of activity, still moref 
conspicuous in the ensuing year. Southern spots, on th< 
contrary, outnumbered northern in 1882 to the extent 
8 per cent., and in 1883 in the proportion of nine to fiv^, 
Dr. Braun adds the remark that each hemisphere would,, 
almost seem to have completed its cycle of change inde^^ 
pendently of the other, the northern maximum having;^^; 
occurred late in 1881, while the southern w^as postponce^; 
for two further years. The cause of perturbation should,^, ' 
in this view, be localised in the southern hemisphere. 

A. M. Clerke 


jVOT£S : 

On November 10 last, an important meeting of intercolonial , 
delegates was held at the rooms of the Royal Society, Sydney,; ; 
for the purpose of forming an Australasian Association for 
Advancement of .'Science. There w’ere delegates from all the^ 
principal scientific Societies of Australi.a, and they .seem to have;|<| 
had no difficulty in arriving at a decisitm on the questions they .f 
had met to discuss. On the motion of the chairman, Mr. ' 
Russell, it was agreed that an association of the scientific ; 
Societies of Australasia should be formed under the name of J 
** The Australasian Association for the Advancement of Science.” ' 
It was also resolved that the ru]e.s of the British Associatbn \ 
should be adopted, and that the first meeting of the Australasian 
As'iocialion should be held in Sydney in the first week ;of 
September 1888. This date was fixed because it will be the 
hundrerlth anniversary of the foundation of the colony of New 
South Wales. 

N. Ridley, of the British Museum, intends to make 
an dfr \ 5 tion to the island of Fernando Noronha for the purp^ 
of invi^ * 1 ® natural history. The funds for the expedition 
have bei®‘upplie(l by the Royal Society, and Mr. Ridley hopes 
to be ablest start at the end of r ebruary. The marine flora 
and fauna wm collected bjf the ChaUen^r Expedition, but owing 
to the fact that tWff iJffixnd is a Brazilian penal settlement, no ^ 
naturalists have hitherto Ivicn permitted to make collections 
therein. The Trustees of the British Museum have obtained from 
the Emperor of Brazil the necessary permission for Mr. Ridley^^s 
exploration of the island, which, from what little is known 
and from its geographical position, promises to be of exceptional 
interc.st from a natural history point of view. 

The death is announced, at Victoria, British Columbia, of 
Dr. W. F. Tolmic. Dr. Tolmie’s name has been favooraWy 
known to ethnologists for many years in connection with to 
researches respecting the Indian tribes of British Columbia end 
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{hbondng p«rt« df the Pacific coast, where be has been 
io*t contlnoottSly resident since 1833. Dr. Tolmie was a 
ive of Inverness, but in 1832 accepted an appointment as 
Sfioal officer to the Hudson’s Bay Company at Fort Van- 
iver on the Columbia River, and subsequently became a chief 
tor in the Company’s service. Information supplied by him to 
. Geoige Gibbs and other ethnologists has appeared in various 
>Hcations. In 1884 he published, in conjunction with Dr. G. 
Dawson, a nearly complete series of short vocabularies of 
principal languages spoken in British Columbia. He has 
I for many years a larger work in contemplation on the tradi* 
IS and folk-lore of the same tribes, but the materials for it 
re not complete at the time of his death. 

ZnKVLix .% Shaler Smith, the distinguished engineer, died 
his home in St. Louis, Mo., on December 19, 1886. He 
i been suffering from the effects of a fall, which resulted 
lerious injuries. From the first his case was considered very 
,ve, but his great vital powers enabled him to keep up /or 
> years, 

^R. Clement Wraoge, late of Ben Nevis Observatory, and 
V of Adelaide, is to be appointed Meteorologist to the 
vernment of Queensland. 

ifESTERDAY Prof. A. W. Keinold, F. R.S., delivered at John 
reet, Adelphi (the Society of Arts), the first of the u-ual short 
irse of lectures adapted for a juvenile audience. The subject 
s “Soap Bubbles.” The second lecture will be given on 
luary 12. 

The lectures founded by Sir Thomas Gresham will be read 
the public gratuitously on the following days, at Gresham 
liege, Basinghall Street, in the subjoined order, beginning 
:h evening at 6 o’clock : — Rhetoric (Mr. J. K. Nixon), 
luary 18, 19, 20, and 21 ; law (Dr. Abdy), January 25, 26, 
and 28 ; geometry (Dean Cowie), February i, 2, 3, and 4 ; 
f^sic (Dr. Symes-Thompson), February 8, 9, 10, and n . 
inity (Dean Burgon), February 15, 16, 17, and 18; astro- 
ny (the Rev. E. Ledger), February 21, 22, 24, and 25 ; and 
sic (Dr, H. Wylde), March i, 2, 3, and 4. 

The complaint is frequently heard that natural science does 
gel adequately encouraged in Oxford. Six weeks ago a 
ice was issued by Queen’s College that an examination 
uld be held on March i, 1887, for the purpose of filling up 
ious Scholarships and Exhibitions, including one Scholarship 
mathematics and another for natural science. This notice 
s inserted in various newspapers, of which copies were sent to 
vards of a hundred schools in England. The result is that 
candidate has signified his intention of offering himself for 
mination in natural science. No doubt there will be at least 
candidates for the vacancy in mathematics, and twenty for 
h vacancy in classics. This certainly does not show a demand 
natural science scholarships in excess of the supply 

)N Dcceml>er 9 the Council of the College of Surgeons 
pted, and ordered to be entered on the minutes, a report 
m the Committee, recommending that the Committee’s powers 
uld be enlarged, with a view to the extension of the museum 
L the library, and the addition of work-rooms. It was also 
ommended that the Committee should receive power to take 
er improvements into consideration, and to inquire to what 
ent an increase of the staff would be rendered necessary by 
proposed changes. The improvements, it is believed, would 
paid for out of the Erasmus Wilson legacy. The scheme is 
riy to meet with some opposition, and before finally deciding 
s matter of so much importance the Council would do well, as 
suggests, to submit its plans to the 

lows. 


Ws regret to notice that objection is being made in Hong 
Kong to the expense of publishing in the official gazette the 
Monthly Weather Reports of the Observatory there. These 
tables, which have frequently been noticed in these columns, 
contain the usual statistics of evaporation, radiation, the relative 
humidity and tension of aqueous vapour, the classification of 
clouds, and other meteorological details. The local critics say • 
that these are of no practical value ; but they surely forget that 
similar tables are published by every Observatory in the world. 
The Tokio and Siccawei establishments, to select two which are 
nearest to Hong Kong, publish periodically the same meteoro- 
logical statistics, and it is therefore sincerely to be hoped that 
Dr. Doberck will be permitted to pursue his arduous and useful 
labours. The colony handsomely voted a sufficient sum for an 
Observatory a few years ago without question, and the work 
which it has since done is appreciated in Europe. Only a few 
weeks since we printed a paper by Dr. Doberck on the typhoons 
of the China seas, which was essentially and directly practical, 
for it told the mariner of the various classes of these storms, 
their direction, and course, and the time at which they are 
most prevalent. It further explained how vessels caught in 
these typhoons may best minimise or escape altogether from 
their evil effects. All this information, the value of which for 
the protection of life and property, can be appreciated nowhere 
better than in Hong Kong, with its enormous shipping trade, is 
obtained only by the careful and sedulous collection and collation 
of statistics. The physical position of Hong Kong renders its 
Observatory one of considerable importance in meteorological 
science, and it is the duty of the colonial Government to see 
that the institution is not allowed to decline from the high 
standard which it has already attained. 

The ideas of some Americans as to the education of women 
seem to be very far ahead of those which still prevail in this 
country. At Northampton, near Amherst, an observatory is 
being built by the Trustees of Smith College for young women. 
Mr. David P. Todd, Director of the Amherst College Observa- 
tory, has lately devoted much time to the plans for the construc- 
tion and equipment of this building, taking care that it shall be 
thoroughly fitted for the purposes of collegiate instruction, and 
that it shall contain ample facilities for research. 

A Society for the promotion of the higher education of 
women has been founded in Japan, under the presidentship of 
the Prime Minister, and with the support of various infiuential 
foreign and Japanese gentlemen. Besides regular courses of 
instruction which will be provided, special courses of afternoon 
lectures will be delivered by the professors of the University. 
The whole institution will be under the control of a foreign lady 
principal, assisted by two or more foreign lady teachexjs. 
Although female education in Japan has already reached an 
advanced stage, this appears to be the fii*st attempt to provide 
for the higher education of women, as understood in European 
countries. 

The late Mr. Greenlcaf, the Boston hermit, left the whole of 
his fortune — probably amounting to five hundred thousand dollars 
— to Harvard College. The conditions imposed by him arc said 
to be not unreasonable, but it would have been better, as Science 
urges, if he had imposed no conditions whatever. Wealthy men 
who think of bequeathing money to learned institutions appar- 
ently find it hard to realise that the authorities of those institu- 
tions are likely to be the most competent judges of the way in 
which the money should be spent. The needs of Harvard 
College were certainly not so well known to Mr. Greenleaf as to 
its President and Faculty. 

The other day Scienci commented on the fact that advertise* 
ments calling for applications for vacant Chairs in mA *<**^ 
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tional institutions are often inserted in educational and literary 
journals in Ei^land. This is never done in the United States. 
Tlliere were no fewer than forty applications for a recent vacancy 
in a prominent American college, and if the appointment had 
been advertised, the number would no doubt have been very 
much larger. Science is of opinion that American colleges lose 
nothing by declining to follow the English example in this 
matter, since in the case of every important college ** the presi- 
dent and trustees keep their eyes continually open, and when a 
vacancy occui-s they are pretty sure to know who is the best man 
for the place, or, in any event, they have made up unconsciously 
a short list from which the selection is to be made.” A distinct 
advantage of the American p^an is that governing bodies are not 
troubled with the importunities of persons who wish to be 
apj>ointed to positions for which they are wholly unsuited. 

The AVagner Free Institute of Science, Philadelphia, has 
issued a valuable report, by Mr. Angelo Heilprin, on his cxplora- | 
lions on the west coast of Florida and in the Okceoholjce 
Wilderness. Mr. Heilprin is of opinion that the whole State of ■ 
Florida belongs exclusively to the Tertiarj' and post-Tertiary j 
periods of geological time, and consequently, as a defined geo- 
graphical area, represents the youngest portion of the United 
States. There is not, he thinks, a particle of evidence support- 
ing the coral theory of the growth of the peninsula. Sedimen- 
tation and deposition along this portion of the American coast 
appear to have been practically unbroken or continuous, as is 
indicated by the gradational union of the different formations, 
and the absence of broad or distinct lines of faunal separation. 
The elevation of the peninsula, especially in its more southern 
parts, seems to have been effected very gradually, judging from 
the perfect presen'ation of most of the later fossils, and the normal 
positions — i.e.^ the positions they occupied when living— which 
many of the species still maintain. There is evidence that 
before its final elevation a large part of the peninsula was for a j 
-considerable period in the condition of a submerged flat or plain, j 
the shallows covering which were most favourably situated for j 
the dev'clopment of a profuse animal life, and permitted of j 
the accumulation of reef-structures and of vast oyster and scallop 
banks. The present submerged plain or plateau to tlie west 
of the j^eninsula may l>e taken to represent this condition, i 
Fre&h-w'ater streams, and consequently dry land, existed in the j 
more southern part of the peninsula during the Pliocene period, 
as is proved ^ llie inter-association of marine and fluviatile 
mollusks in the deposits of the Caloosah.atchic. Mr, Heilprin 
holds that the doctrine of evolution receives positive and most 
striking confirmation in Florida, because the m >dcro fauna of 
the coast is indisputably a derivative, through .successive evolu 
tionary changes, of the pre-existing faunas of the Pliocene and 
Miocene periods of the same region ; and the immediate ancestors 
-of many of the living forms, but slightly differing in specific 
characters, can be determined among the Pliocene fossils of the 
Caloo^ahatchie. He is also convinced that man’s great antiquity 
on the peninsula is established beyond a doubt, and he suggests 
that the fossilised remains found on Sarasota Bay, now wholly 
converted into limonite, may represent the most ancient belong- 
ings of man that have ever been discovered. 

An interesting paper on the sub-genus Cylinder (Montfort) of 
Conus, contributed by Mr, J. Cosmo Melvill, M.A., F.L.S., to 
the tenth volume of the third series of Memoirs of the Manches- 
ter l.Ucrary and Philosophical Society, has 1>een reprinted. Mr. 
Melvill has much to say about the Coftus ghria mans. This 
exquisite shell is “ prominent among all its kindred for beauty of 
“^Uape and excellence of patlcro and “the reticulations are so 
fine as to defy the skill of the lithographer.” The land of its 
nativity is Jacna, island of Bohol, Philippines, where the laite 
Mr. Hugh Cuming found two examples, one very juvenile, 


scarcely more than an inch in length. Mr. Cuming tried bard 
to find other specimens, employing all the available natives in 
dredging exp^itions ; but his efforts were unsucces^ul. It Is 
said that the original very circumscribed locality has beeii 
annihilated by an earthquake, and Mr. Melvill thinlcs that this 
is not improbable Only twelve specimens are known to exist. 
Five are in this country, and one of them is in Mr. MelvilPs 
collection at Prestwich. Another — perhaps the finest specimen 
known — is in the collection which belonged to the late Mrs. De 
Burgh, and three are in the British Museum collection at South 
Kensington. A good example was bought by Mr. Lovell 
Reeve in 1865 for the Melbourne Museum. 

We hvivc received a List of the Macro-Lepidoptera of East 
Sussex,” compiled by Mr. J. H. A. Jenner, F.E.S., Lewes. It 
is reprinted frmi the Proceedings of the Eastbourne Natural 
History Society. East Sussex, according to Mr. Jenner, is 
prob.aWy one of the richest, in number of species, in the country. 
This he attributes to the southern latitude of the district and 
its varied characteristics— its downs, marshes, extensive woods 
and forests, and its sea-coast. Some parts of East Sussex have 
been well worked by entomologists, especially near the larger 
towns, but little is known of some of the outlying districts. 

Among the numerous forms of fungus which live upon higher 
plants (many of which are so detrimental to their hosts) are 
some, it is now believed, which live with these on tcmis of 
mutual assistance. F'rank found that the young root points of 
some of our forest trees, as tlie beech and the oak, are covered 
with a coating of fungus (probably belonging to the truffle or 
allied family), which seems to help in the nutrition of those 
trees. Another interesting case is that of fungi which live with 
orchids, and whose mode of propagation has lately been esta- 
blished by Herr Wahrlich {Botanische Zeitung). The fungus 
.ap{)ear- in the outer cells of the root tissue in the form of yellow 
bladder-like balls (of the nature of hamtoria or suckers) sur- 
rounded by numerous filaments. It works no perceptible harm 
to the plant, but on the contrary it is thought that, especially in 
the case of orchids which live on the humus of woods, the fungus 
probably transforms the humus matters into such as are more 
easily utilised by the orchid, thus doing it a physiological Bcrvice. 
The fungi observed by Herr Wahrlich belong to the family of 
PyrcnomyccUs^ and the genus Nectria. 

I The amount of free carbonic acid in the ground has been 
I lately shown by Prof. Wollny (wc learn from Naturforscher) to 
depend, on the one hand, on the factoi*s of decomposition of 
organic substances (heat, moisture, porodiy), as affected by the 
physical nature of the ground and its covering ; on the other 
hand, on the resistance which the ground presents, according to 
J its mechanical state, to the escape of the gas. Ground-air seems 
I to have most carbonic acid when the ground is at a slope of 
! about 20". Slopes facing south have most carbonic acid ; those 
I facing north, least, though the difference is not great, as the 
j two principal factors, heal and moisture, largely c mnteract each 
j other. In drought, ground facing north has more carbonic acid, 

[ With equal quantities of organic matter there is more carbonic 
acid, the more finely granular the ground; and such ground 
hinders movement of the gas downwards as well as into the 
atmosphere. The air in ground shaded by living plants has 
considcraldy Jess carbonic acid than that in bare ground, and 
in the latter it has less (in dry years, not in wet) than in ground 
covered by dead parts of plants. 

In lecturing upon the “ Henisens of the Aqueous Kin^om 
on Friday last at the Royal Aquarium, Mr. August 
referred to deformities that exist among fish. In 1885 and 1886 
he had examined many thousands of trout and salmon fry at 
South Kensington on their emeiglng from the ova, and foui^ 
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le cfise of defocmity i» every thousand, and one case of 
onstt^ty, such as twin and dual-headed fish, in every four 
.puiond* From observations he had made at the South Ken- 
(Hgton Aquarium and elsewhere, the lecturer concluded that 
irtain fish, such as the carp and perch, have the power of com- 
onicating with one another. 

Whilst collecting fish ova from the River Colne for the 
itchery at the Delaford Fish Culture Establishment, the water- 
uliffs found an ** egg-bound trout, that is, one that had died 
rough being unable to extrude its eggs. It was brought to 
r. W. Oldham Chambers, who on examination found the ova 
• be thoroughly healthy, although the fish, judging from its 
^composed state, must have been dead about three weeks. He 
once obtained a milter, and succeeded in impregnating the 
ra, which appear to be quite healthy and capable of incubation, 
he spawning season has been greatly retarded by the extreme 
verity of the weather. 

We have received the first number of the Cyclintr the 
liters of which undertake to keep cyclists ** thoroughly well 
)Sted in every imaginable topic which may be of service to 
em.” There are to be careful analytical descriptions of every 
JW or modified type of machine as it comes into the market, 
he Bttdgti advocates the building of a club-house for cyclists 
, London. In America, it appears, there are magnificent 
nb-houses for ** the votaries of the pastime.*' 

During the year ended October 31, t886, the total quantity 
' steel and ingot iron made from phosphoric pig was 1,313,631 
ins, of which 927,284. tons were ingot iron containing under 
7 per cent, of carbon. As compared with the make of the 
•evious twelve months, there was an increase of about 368,314 
•n?. The total quantity produced represents about 394,ocx3 
•ns of slag, containing from 30 to 35 per cent, of i)hosphate of 
ne. Most of the basic slag made in Germany is finely ground, 
id used in place of superphosphates. 

M. Alfrei> Marche, M’ho has already been despatched on 
ore than one scientific nxission to distant regions on behalf of 
e French Ministry of Public Instruction, left Marseilles on the 
Khttlt, on a similar errand, for the Marianne Islands. 

M, Thouar's expedition to solve the question of the naviga- 
lity of the I'ilcomayo, and its suitability as a trade route 
stween Bolivia and the eastern parts of South America, has 
id to be postponed so far as the upper waters arc concerned, 
ving to the refusal of the Bolivian Government at present to 
pply its share of the funds for the undertaking. Writing, how- 
■er, from Sucre on Octo* er 22, M. Thouar reports that the 
^livians have confided to him a mission of exploration in the 
me regions. He is to cross the Bolivian Chaco and survey it, 
ith a view to discovering a land route for trade, and also to 
ake a scientific investigation of the territory on the right bank 
the Paraguay, directing especial attention to its capacity for 
itivation and to the methods by which immigration should be 
icouraged. M. Thouar was to start on this mission about 
ovember 18. 

The Annuaire pour tAn 1887, issued by the Bureau des 
mgitudes, Paris, contains mu.h astronomical and other scicn- 
ic information, arranged in a convenient form. The work is 
refully edited, and has been considerably enlaiged, by M. 
>ewy, one of the members of the Bureau. 

The current number of the Memorie della Societcl degii Spel- 
wefisli Italiani contains a good portrait of the late Alessandro 
umo, with a brief sketch of his career, Dorno was bom at 
iH 00 February 13, 1825. He had scarcely token 4tis degree 
the Uttfversity of Turin in 1848 when he was appointed Pro- 
ttor of Mechanics at the Military Academy there. In 1865 he 
IS pmde Professor of Astronomy at the University of Turin 


and Director of the Observatory. Many papers by him appeared 
in the Transactions of the Turin Academy of Sciences, and he ^ 
was a frequent contributor to the various scientific journals!;^ In 
1874 he took part in the scientific expedition to India for the 
observation of the transit of Venus. He died at the Villa di 
Borgo, San Pietro, near Turin, on August 19, 1886. 

We have received Parts 16-20 of the “ Landerkunde des 
Erdteils Europa,’* which is being issued at Leipzig and Prague. 
This admirable work is edited by Dr. A. Kirchhoft*, who has se- 
cured the co-operation of many eminent geographers. There 
are numerous illustrations, all of which are carefully executed. 

We print to-day an abstract of an excellent paper on “ The 
Use and Equipment of Engineering Laboratories,*’ by Prof. A. 
B. W. Kennedy, M.Inst.C.E., read at the ordinary meeting of 
the Institution of Civil Engineers on Tuesday, December 21, 
1886. 

With regard to the postscript to his letter on ** Electricity 
and Clock.s,'* in our last number (December 30, 1886, p. 198), 
Mr, Henry Dent Gardner writes to us that it is the weak spring,, 
not the hammer, which should be kept away from a banking. 

The additions to the Zoological Society’s Gardens clurinjy 
the past week include two Green Lizards {^Lcuerta viridis\ vi 
Slow-worm {Anguis fragilis)^ European, presented by Mr, R.. 
M. J. Tcil-, a Yellow- footed Rock- Kangaroo {leCrogaU xan- 
thopus)^ born in the Gardtits. 


OUR ASTRONOMICAL COLUMN 

The Andromepes, November 27, 1886. — P. F. Denza, 
writing in Cosmos under date December 2, gives the results of 
the watch maintained on the night of November 27 last at 
seven observatories distributed over the Italian peninsula. All 
the reports alike agree in showing that there was no repetition 
of the shower of 1885, the number of meteors observed being 
no greater than on an ordinary night, and of these the majority 
radiated from Perseus and Taurus, only very few from the 
radiant of tlie Andromedes. It follows, therefore, from these 
observations and tho.se of 1873 and 1885, that the meteoric 
cloud giving rise to the shower is of comparatively small extent,, 
but very dense. This fact tends to confirm the theory of the 
recent formation of the stream and of its origination in the dis- 
integration of Biela’s comet. The interval, thirteen years, 
between 1872 and 1885, corresponds to two revolutions of the 
comet ; but the earth was in quite a different part of its orbit at 
the date of the intermediate return, and therefore no shower was 
witnessed. 

The Reduction of the Positions of Close Pol.\r. 
Stars from one Epoch to another. — A paper containing 
a catalogue of 130 .Polar stars for the epoch 1875*0, resulting 
from all the available ob.servations made between i860 and 1885, 
and rcvluce I tj the system of the Catalogue of Publication xiv. 
of the Astronomische Ge ellschafl, has been communicated to 
the American Academy of Arts and Sciences by Prof, W. A. 
Rogers and Miss Anna Winlock. The first section of this work, 
giving an investigation of the methods of reducing the positions^ 
of do.' e Polar stars from one epoch to another, has been published 
in the Memoirs of the Academy, vol. xi. part 4, No. 5, And 
Prof, Rogers chivalrou-Jv appends a note to the effect that his 
connection with the work is limited to the methods of discussion, 
adopted, and to an examination of the numerical results- 
obtained ; and that beyond this all the work in the preparation 
of the paper has been done by Miss Winlock, who is entitled to- 
all the credit therefor. By the laborious process of actual com- 
putarion, taking the instance of Groombridge 1 1 19—0 star situated 
within I* of the Pole, it is shown that it is impossible to obtain an 
exact agreement between the values of the precessional motion 
computed by Ta)rlor s theorem and the corresponding values com- 
puted from the rigorous trigonometrical formulee, in the case of 
such a star, when the time exceeds forty years. But it is also 
shown that the time at which the values derived from the deve- 
lopment by Taylor’s theorem begin to deviate from those derived 
from the rigorous formulae may be extended many years by 
means of a secondary ^rics, which represents the residues 
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between the exact coordinates and tho&e obtained with any 
assumed limit to the teims of the series* The application w 
ihisprinciple to the case of Groombridge 1119 is explained, and 
theToimuise formed for reducing the stellar coor^ates to any 
date between 1875 *955* 9xxd also between 1875 and 1755. 

The results obtained by Miss Winlock will doubtless be very 
useliil to astronomers discussing the positions of close Pokr 
stars. 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 JANUARY 

/t^OR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 

At Granwich an January 9 

Sun rises, Sh. 6m. ; souths, I2h. 7m. 20*2s. ; sets, i6h. 9m. ; 
decl. on meridian, 22*^ 6' S. : Sidereal Time at Sunset, 
23h. 24m. 

Moon (Full) rises, 4h. iim. ; souths, oh. sets, 8h. 3m.*; 

decl. on meridian, 18** 44' N. 


FUnet 

Risea 
h. m. 

Souths 
h. m. 

Sets 
h. m. 

Decl. on meridian 
0 / 

Mercury 

... 7 4 

10 55 . 

. 14 46 

... 23 4S S. 

-Ifenus ... 

... 8 42 ... 

12 46 . 

. 16 50 

... 21 45 S. 

Mars ... 

... 9 19 ••• 

*3 47 • 

. 18 IS 

... 18 4 S. 

Jupiter... 

... i 47 

6 52 . 

. II 57 

... II 28 S. 

Saturn... 

... x6 5^ ... 

0 to . 

8 15 

... 21 ss N. 


* Indicates that the rtstug is that of the preceding evening and the south* 
ing and setting each that of the following morning. 


OccuUations of Stars by the Moon (visible at Greenwich) 







Corresponding 

Jan. 

Star 

Mag. 

Disap. 

Reap. 

angles from ver- 
tex to right for 




h. m. 

. 19 6 


inverted image 

9 •• 

B.A.C. 2432 

... 64 . 

h. ni. 

... 19 40 

... 10^ 175 

10 .. 

/ Geminorum 

... 6 . 

• 3 5 

... 4 9 

... in 303 

II .. 

54 Cancri... 

., 64 .. 

. 8 6 

near approach 205 — 

12 .. 

. 18 Leonis... . 

... 6 .. 

. 6 21 

6 55 

••• 54 346 

12 .. 

. 45 Leonis... , 

.. 6 .. 

. 21 11 

... 21 50 

... 83 171 

12 .. 

, p Leonis ... . 

.. 4 •. 

, 23 29 

... 0 3ot 

... 61 199 

*3 

. 49 Leonis... . 

.. 6 .. 

. I 29 

near approach 320 — 


t Occurs on the following morning. 


Jan. 

h. 






9 ... 5 ... Venus at greatest distance from the Sun, 

9 ... 14 ... Saturn in opposition to the Sun. 

Variable Stars 

Star R.A. Decl. 

K. m. . / h. m. 

U Cephei o 52*3 ... 81 16 N. ... Jan. ii, 23 22 m 

Algol 3 0*8 ... 40 31 N. ... „ 13, 5 52 w 

R Persei 3 22*8 ... 35 *7 N. ... „ 13, M 

xTauri 3 54*4 •• *2 10 N. ... ,, 9, i 4 w 

12, 23 56 m 

U Monocerolis ... 7 25*4 ... 9 33 S. 13, m 

V Cancri 8 15-3 ... 17 39 N. 9, Af 

W Virginis 13 20*2 ... 2 48 S. ii, $ o m 

Z Viiginis 14 4*3 ... 12 46 S. 14, M 

i Librse 14 54*9 ... 8 4 S. . 10, 19 15 m 

U Coronae 15 13 6 ... 32 4 N. . 13, 23 56 m 

R Draconis 16 32*4 ... 67 o N. . 10, m 

UOphinchi 17 io‘8 ... i 20N. 9, 5 4 m 

and at intervals of 20 8 

0 Lyrx 18 45*9 ... 33 14 N. ... Jan. 9, 23 o iw- 

,, 13, 4 oM 

K Lyrse 18 51*9 ... 43 48 N. ... „ 13, M 

S Delphini 20 37*9 ... i6 41 N. ... „ 14, m 

R Vufpeculae ... 20 59*4 ... 23 22 N. ... „ 12, m 

8 Cephei 22 25*0 ... 57 50 N. ... ,, ii, 23 o w 

M signifies maximum ; m minimum ; secondary minimum. 


GEOGRAPHICAL NOTES 

The latest news from Dr. Oscar Lenr is of much interest. 
Three letters have been received from him, the latest dated June 
^ from Kasonge, a large Arab town, three days south-east 
from Nyangwe, cm the Upper Congo. Dr. Lena, it will be 


remembered, went out for the purpose of reaching Dr. Jnnker ; 
and Emin Bey. The latest rumours state that he has been 
compelled to abandon this object, and may therefore be 
soon heard of at Zanzibar. Dr. Lenz, in canoes furnished 
by the famous Tippoo Tip, journeyed up the Congo from 
Stanley Falls, taking fifty days by the way. This, however, 
included frequent stoppages. He found great changes had taken 
place since Mr. Stanley made his memorable voyage down the 
river ten years ago. Then there were few Arabs to be seen 
beyond Nyangwe, and the river over a great part of its length 
was peopled by natives, between whose villages the expeditioa 
had to run the gauntlet. Now Dr. Lenz finds the whole countiy 
practically in the hands of Arab and Zanzibari slavers and 
traders. The natives in many places have retired into the 
recesses of the forest, and large Arab settlements have taken 
their place at several points along the river. There is a constant 
traffic up and down the river between Nyangwe, or rather 
Kasonge, and Stanley Falls. Immense rice-fimds occupy the 
swampy and unhealthy areas round these Arab settlements, and 
all round Nyangwe and Kasonge the country is covered with 
rice, and plantations of bananas and other fruits. Nyangwe is no 
longer the important centre it was in the days of Livingstone, It 
is an irregular collection of Arab settlements, covering a con- 
siderable area. Kasonge, three days* journey off further up the 
river, is, on the other hand, a large town, with broad streets and 
many well-built houses. This is the head -(Quarters of Tippem 
Tip and other Arab traders, who have their agents for their 
ivory in Muscat and India. It is evident that we have here a 
great and increasing intrusion of a foreign element among the 
native population. In some cases the natives are on friendly 
terms with the Arabs, and in other cases hostile. At any rate 
the result will in the end be a very serious modification of the 
population over a great area of Central Africa, and a marked 
change in the face of the country by the introduction of rice and 
other exotic cultures. 

MM. Bonvalot and Capus, the French travellers in Central 
Asia, lately turned back by the Emir of Afghanistan, write 
to the French Geographical Society, giving some account of 
their recent journeys. They refer especially to ihe^ country be- 
tween Teheran and Meshed, which they traversed in April last, 
and which, as they say, is so much frequented that no one 
thinks it worth while to observe its special features. They found 
it much cut up by broad rivers with pebbly beds, and irr^tion 
canals which nourish the rare oases along the base of the l^burz 
Range. The travellers found themselves almost always in the 
steppe region, on the edge of an immense basin, the bottom of 
which is the * ‘ Khevir or great salt desert. It is incrusted on the 
surface with a great quantity of saline crystals, especially soda 
and magnesia, which often spoil the water and render cultivation 
impossible. The flora, the fauna, and the geology are those of 
the steppe, and MM, Bonvalot and Capus make out that the 
region forms a geographical unit with Central Asia, Not a 
tree, not a bush even, unless a few garden fruit-trees, with wil- 
lows and poplars along the canals, relieve the monotony of the 
country. From the bridge of Saugil to the Thian-Shan, going 
from west to east, such a thing as a forest is unknown. 

j Herr Quedenfeldt, in a paper in the last number of the 

I Verhandlungen of the Berlin Geographical Society, ort a recent 

' journey in Morocco, mentions a fact of some geographical interest. 
For more than two years a commission of three or four Spanl^ 
staff officers, with a colonel as chief, has been stationed at 
Tetuan, and have quite publicly lieen canying out a topo- 
graphical survey. They have in this way already survci^ea a 
considerable part of the Garb region, as far ai Tangier, Arsila, 
Laraish, Alkasar, and even Fez. 

In the December Petermann, Count Pfcil desertbez ’ his 
journeys of exploration last year in the Ulanga and Ussagoim 
regions, with a map. But the article which will attract most 
interest now— a melancholy Interest in some rtspect^ls ^ 
preliminary report of the late Dr. Fischer, on the expedfripn for 
discovering Dr. Junker ; this, too, is ncootopani^ ny 
Dr. Emil Jung continues his essay on the effect of tne^^ 
Indian famine on the movements of the population, 
the discussion on the official census. A special part 01 
the Mitiheilungm has been issued, containing w elaborate 
and systematic index of the contents of the periwicai tor 
the ten years 1875-84, including ten annual vohimet and 
eight supplementary volumes. By aii ingenious ayaiam 
cMottring, a glance at the maps of WO tarion* cantmenti 
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1 ipddlid tttaps Itave been published with the magazine 
lug that parity what the scale of each is, at what part of 
^hHcation it is to be found* and whether the map is topo- 
cmM. physiMt geological* or statistical. These maps* with 
Sr vanottsfy-ooloured lines* show* too* in a moment, what 
the regions of the earth which have most engaged attention 
ifig the last ten years. In Europe the Balkan peninsula is 
pred with lines, in Asia the khanates* the Pamir, Tibet* 

. South-Western China* while the number of lines in Central 
ica north and south of the equator form a veritable laby- 
lu A rough idea of the work of every traveller in the last 
years coula be formed from this outline map alone, as the 
%t and occasionally the date are added in each case. The 
BX and the maps give a bird’s-eye view of the work of this 
ous geographical publication better than anything else can 
and we are glad to know that it begins a new decade full of 
thful life and vigour, and with the prospect of a career of as 
:h usefulness in the future as in the past. 

Ierr Niederlein, of Buenos Ayres, has been appointed 
turalist and Geographer to the Argentine-lirazilian Boundary 
nmission* on behalf of the Argentine Government, and he 
in October last for the rendezvous of the Commission at 
iiones. He has been engaged for sixteen months in the 
listry of Foreign Affairs of the Republic, working out the 
ilts of a previous journey, especially his surveys on the 
iguay and Parana Rivers and their main tributaries ; these, 
irever, did not rest on any astronomical observations, a defect 
ich he hopes to remedy in the present journey. A careful 
detic survey of the frontier districts will be made, and a map 
bese and of the province of Corrientes will be published 
t year. 


TASMANIAN FISHERIES 

HE Report for 1885 of Mr. Saville Kent, Superintendent and 
Inspector of Fisheries to the Tasmanian Government, 
tains a good deal that is of scientific as well as economic 
Test, as will be seen from the following extracts : — 
l) The Oyster Fisheries . — It affords me much gratification to 
irm you that considerable success has attended the experi- 
its made in the direction of breeding oysters on the Govern- 
It reserves and in private fisheries, upon the system advocated 
explained in my last year’s Report. I'his system consisted 
sfly of laying colIector>, ” constructed of thin planks or split 
ngs coated with cement, over the breeding oysters placed 
n the beds. At the Government reserve at Little Oyster 
T, on a private bed at Great Oyster Cove, and on one at the 
sser’s River on the East Coast, a considerable quantity of 
3 d or spat has adhered to the collectors laid down, giving the 
itest encouragement for a yet more substantial and commer- 
ly remunerative return resulting from the following out of the 
em upon a sufficiently extensive scale. The operations so 
:onducted have l^n furthermore productive of much valuable 
rmation concerning the breeding habits of the oysters of this 
my that may be hereafter utilised in their artificial culture, 
IS* last summer none of the collectors were placed on the 
* November, which is generally accepted, as is May in 
jiand* as representing the earliest month in which the spat or 
IS liberated. From the size of the brood deposited on the 
ectors* as also by an examination from time to time of the 
snt oysters, it was* however, made evident that the greater 
tionof the spat had been already emitted before the collectors 
e placed over them, iliis^ circumstance indicates the desir- 
ity, in future years, of having at least a considerable portion 
^e collectors in position by the commencement of September. 

\ of mterest to ob-*erve that the larger portion of the spat 
osited* at Ijoth the Government reserve at Little Oyster Cove 
private bed in the adjacent bay* was derived from 
New Z^and oysters* thus demonstrating that that variety 
uitable for acclimatisation in Tasmanian waters. Another 
ortant circumstance to be recorded of the Oyster Cove reserve 
le fact that the spat thus obtained was attached exclusively 
he cemented collectors, and in no case to the shells of the 
int oysters or to the rocks, cultch, or other natural objects to 
A they customarily adhere ; this fact of itself affords practical 
of the efficacy of these collectors for the purpose for 
5 h the^ have been devised. 

t the Government reserve at Spring Bay the collectors ordered 
e not «l^^Ued sufficiently early to intercept the fall of spat» 


At the same time the fell which took place* both in the reserve 
and also upon the public and private oyster-beds throughout the 
Spring Bay district* has been a very abundant one* the young 
brood adhering plentifully to the parent shells* mussels, cultch* 
stakes* and any other objects that afforded them a suitable fulcrum 
for attachment. With a continuance of this past season’s rate 
of increase, and provided a sufficient amount of breeding stock 
is maintained on the reserves and private beds* it should not 
take many years for this locality to regain its original prominent 
position with relation to the oyster trade. At the present time 
the recovery of this district has advanced to such an extent that 
there has been no difficulty experienced in obtaining from it 
during the present season a stock of about 50,000 breeding 
oysters for laying down upon various private beds and the 
Government reserves. From the third Government reserve, 
established at the West Arm on the Tamar estuary* no sub- 
stantial results have as yet been obtained, it having been found 
impossible to complete it and stock it with oysters in time to 
obtain last summer’s fall of spat. A fourth oyster reserve is in 
process of formation at Little Swanport ; and it is proposed* 
with the funds available for the purpose during the current year, 
to establish similar Government reserves in the following neigh- 
bourhoods, i.e. the Carlton River, Taranna, and Southport in 
the southern district ; and at George s Bay, Port Soreli, and 
other favourable localities to be yet selected, on the north-eastern 
and northern coast-lines. 

1 am gratified to be able to report to you that there are 
already substantial prospects of accomplishing one of the most 
important objects of the establishment of the Government 
oyster reserves. At the time of their inauguration it was antici- 
pated and intended that these reserves, in addition to fulfilling 
the part of nurseries for the propagation of oysters and the 
replenishment of the surrounding waters, should likewise con- 
stitute central stations for the assistance and encouragement of 
private enterprise in a similar direction, and by whose aid, if 
developed upon an extensive scale, the restoration of the oyster 
fisheries of this colony on a thoroughly substantial commercial 
basis would be greatly accelerated. One private bed with 
breeding oysters is already established in the vicinity of the 
Government reserve at Little Oyster Cove, one at Spring Bay, 
and another at the Prosser’s River. Encouraged by the success 
of these undertakings, applications have been or are about to be 
made for the leasing of three more suitable areas for the same 
purpose at Spring Bay, for the same number at Great and Little 
Oyster Cove, and for others in the neighbourhood of Little 
Swanport, and at Port Soreli on the north coast. 

The important operations connected with oyster-culture in 
course of progress at the newly inaugurated Fisheries Establish* 
ment at Battery Point are recorded under the following heading. 

(2) Fisheries Establishment ^ Battery Point . — Since the date of 
my last Report, and in accordance with the recommendations 
therein made, suitable premises* including a residence, have been 
selected and are now rented by the Government at Battery Point 
for the development and maintenance of a Fishery Establishment. 
To this site the marine hatchery originally erected at Gore Street 
has been transported, and re-erected with various additions. 
The premises occupied include a sea frontage of about three 
hundred feet, all.iwing the location of the hatchery so close to 
the water’s edge that the salt water necessary for the mainten- 
ance of a constant circulation through the tanks is pumped direct 
from the sea. I’he mechanical arrangements are at the same 
time so disposed that in the event of a storm or flood rendering 
the outside water temporarily unfit for circulation* the intake 
pipe can be disconnected* and the water circulated independently 
froai a small reservoir beneath the building. The great advan- 
tages derived from the transport of the marine hatchery to its 
present site, next to the means now afforded for obtaining an 
unlimited supply of pure sea- water* are the facilities it has 
provided for constructing in connection therewith tidal ponds for 
the culture of oysters and marine tish generally upon the adjacent 
shore. For this purpose an area of about one acre has been 
inclosed with stakes wired together after the manner adopted 
for the fencing off of the Government oyster reserves, and within 
this inclosure two such ponds have been already constructed. 
In consequence of the circumstance that at ordinary ebb tide the 
water recedes from a large portion* and at spring tides from 
almost the entire extent of this inclosed area, the ^an has been 
adopted of excavating these ponds for a foot or two below lowest 
tide-level, so that under any circumstances they contain an abun- 
dant supply of water. The nature of the ground upon the 
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ioreshore inclosed has proved to be well adapted for the con- 
atraction of these ponds, as immediately beneath a thin super- 
ficial covering of sand it is composed oi pebbles and tenacious 
clay so firmly amalgamated as to almost resemble concrete ; any 
excavations made in this bed are consequently thoroughly 
water-tight. In the preparation of this site for the required 
purpose, it was found desirable to divert the course of that portion 
of the Sandy Bay Rivulet which formerly at low tide flowed over 
the area now occupied by the ponds. This has been accomplished 
by further excavating the main channel of the stream straight 
out to sea, and away from the area inclosed, and by interposing 
between the two a barrier or groin of rocks and tree trunks, 
which has had the desired effect of accumulating along its 
course a natural sand-bank which effectually shuts on the water 
of the creek. One of the ponds constnicted in the inclosure, 
naeasuring sixty feet Jong by thirty wide, is situated imme- 
diately beneath the hatchery, and serves as a reservoir for the 
constant supply of the tanks. This pond, being fenced round 
with wire netting, is further utilised for the storage and culture 
of a variety of edible fish in addition to oysters. With each ebb 
and flow of the tide the water in this pond is more or less com- 
pletely renewed, and the fish under these conditions are found to 
thrive remarkably. A list of the edible species offish that have 
been cultivated in the pond and tanks since the establishment 
of the fishery at Battery Point — that is, between the months of 
February and July 1886 — is herewith annexed. 

1. Native Salmon {Arripis salar\ 

2. Sea Carp {Ch'lodcutytHi all parti), 

3. Black and Silver Perch {Chilodactylus niacrapUruf), 

4. Magpie Perch ( Chihdactylus )pif>bosus), 

5. Real Trumpeter [I^ris hecateia), 

6. Silver Bastard 'rrumpeter {Latris Jarslcri), 

7. Rock Gurnet iSchastes percoides), 

8. Flathead {Platycephalus hassensis), 

9. Tasmanian Whiling {Sillaj^N ciliata), 

10 . Snotgall Trcvally (N'eptonenius ^rama), 

11. Sea Mullet {.4pjnastoma/arsUri), 

12. Rock Cod {Pseudophycis harbalus), 

13. Tasmanian Ling { Gtnyplcrus blacades), 

14. Flounder {RhombsoUa monapus). 

In both the ponds and tanks of the Fisheries Establishment 
the chief attention is at present being given to the culture of 
ousters. 'Fhere is already upon the premises a stock of some 
eight or ten thousand oysters of different varieties, and in all 
stages of growth, which stock it is proposed to yet further 
increase in anticipation of the approaching spatting -season. The 
varieties include the irregular- shape<\ Rock Oyster [Ostrea 
angulata) from New South Wales; the smooth variety of 
O, edulis from New Zealand, and many mo<lifications 01 the 
indigenous type of the same species. The majority of these 
oy.sters have now been acclimatised in the tanks and ponds for 
the last three or four months, in which space of lime it is 
gratifying to have to record that all of them have thriven and 
considerably increased the size of their shells. This is par- 
ticularly noticeable of the New South Wales species, which 
it is anticipated from this experience it will be found possible to 
establish and propagate in these waters. The experiment now 
in course of trial, as to whether they will be able to withstand 
the severity of the Tasmanian winter months, will be an import- 
ant factor in this question. The series under cultivation includes, 
in addition to the stock of adult oysters for breeding purposes, 
^mples of brood raised last summer at Little Oyster Cove and 
other Government reserves. Among the useful functions accom- 
plished by the Oyster-Culture Department of the Fisheries 
l^tablishment at Battery Point may l>e mentioned the rble it 
fulfils of an acce.ssible model for the advantage of those who, in 
increasing numbers, are taking up oyster-culture as a private 
enterprise, and who can there obtain information and instructions | 
as to the best methods upon which to conduct their operation®. 

It is aUo of much value as a central station, at which practical I 
experiments can l>e made with the view of solving the many 
vexed problems that present themselves to the pioneers of this 
industry, and of discovering newer and more profitable methods 
of cultivating and breeding this mollusk. Already among 
eminent American and European oyster-cuUnrists it is main- 
tained that the secret of obtaining a mr larger percentage of the 
brood produc^ by the parent oyster than has hitherto been 
accomplished is to be solved through the medium of tidal ponds 
and tanks, wherein the oysters will be supplied with ail the 

eqmrements necessary for their healthy growth and develop- 


ment, and wherein at the same time suitable provision is made ; 
for the retention of the produced spat. Tentative experiinenu 
having this object in view are now in course of progress under 
scientific direction in all of the more important oystcr-growiug 
communities, and it is hofjcfully anticipated that some materiiu 
^sistance towards the solution of this important question may be 
forthcoming from this newly- established practical branch of the 
Fisheries Department of this colony. 

Among the more important points to which my attention 
has been recently directed and advice solicited is the wididy 
recognised desirability of discovering some method for cultivatil^ 
oysters in localities in all respects suitable for their growth, with 
the exception that the labour involved in keeping them constantly 
clear from .sedimentary deposits, or from sinking beneath a 
too yielding bottom, is too costly for their profitable culture. 
Experiments made with the view of surmounting this diflS- 
culty have resulted in the invention of a species of frame 
or cradle composed of wood and strong galvanised wire netting, 
measuring 6 feet long ami 3 feet wide, upon which the 
oysters are placed, and raised to a height of from 9 to 10 inches 
off the ground. This description of frame so completely answers 
the purpose for which it w.as devised that they are being supplied 
to all of the Government reserves, and are recommended for the 
use of private growers. Each frame of the dimensions above 
quoted, which are found to be most portable, conveniently 
carries as many as 500 adult oysters, so that for a well -stocked 
bed of, say, 10,000 oysters, a score of them will be sufficient. 
Having the stock placed on frames of this description, a vast 
amount of labour usually bestowed in keeping the beds clean 
and the oysters free from sediment can be dispen-ed with. In 
place of the tedious process of dredging the bed through and 
raising the oysters a few at a time, to be cleaned and re-deposited 
on the cleared ground, each frame, with its contents, can be 
raised to the surface, a few shakes suffice to get rid of the sedi- 
ment that may have accumulated upon them, and they may 
again be I >wered to their place. This object may indeed be 
accomplished in many instances without raising the (rames to the 
surface, it being sufficient merely to tilt the frame to and fro a 
few times, as it lies on the bottom, with the aid of a boat-hook, 
such agitations cflectually getting rid of all the sedimentary 
matter. Wire handles for raising the frames to the surface of the 
water, with the aid of a b >at-hc>ok, should be attacheil.^ Further 
ailvantages arc attached to this frame-system of oyster-culture, 
since not only can the frames and their contents be raised to 
the surface at all times to be cleaned and manipulated, bat it 
affords facilities, hitherto uni>rovi<led, of keeping an accurate 
oiimate of the amount of stock placed upon the beds, and of 
watching, from time to time, the progress it is making in 
development. The form of s^^at collector that can be moat 
advantageously utilised in conjunction with these oyster-frames 
Is the one figured and descril>ed in my last Report under the title 
of the ** single pale” collector, consisting, as its name implies, 
of a single split paling 4 feet long by 8 or 9 inches wide, 
having its under surface coated with cement and a brick attachetl 
at cither end to retain it in the desired position. The experience 
gained by the pa-t season has demonstrated this to be the most 
economic and prcxluclivc form of collector, no alteration in its 
construction Ixdng suggestetl, wdth the exception that, by placing 
a single wire loop or handle in the centre instead of <>ne at each 
end, a.s hitherto, their portability, both in and out of the water, is 
greatly increased, 'fhe adaptability of these palti^ collector for 
use in conjunction- with the newly-invented frames is very obvioua, 
and their si/e is such as to allow of their being placed over 
oysters in either a single or in two or more transverse rowa. It w 
anticipated that the oysters placed upon the frames will of them- 
selves constitute very efficient sp.at-collectors, their under surfaces# 
ex|x»sed through the meshes of the wire netting, being kept free 
from slime and sediment, and raised to a height above tl^ 
ground favourable for the adherence of the spat. Empty sheUa 
or cuUch similarly place<l on frames in the vicinity of the bre^ng 
stock are also likely to prove favourable fulcra for the brood to 
adhere to. A remaining direction in which the oyster^ltW 
E department of the Fisheries Establishment at Battery Pomt is 
i found to be of great assistance In the operatloiw »» course 
j of progress relates to its value as a central depot for IM recept^ 
and temporary storing of the stock brought from a distance lor 
, distribution among other reserves, 

1 * The frames are raised to the surface of dw ^ 

j attoclicd to a tripod ; where the b^t ie *^***^r!*>S&i? 

j the same apparatus m.^y he more convenietiuy wonteo flwa a smau aenrw* 
affixed to the most. 
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%rHE EOnMS OF SEEDLINGS: THE CAUSES 
^ TO WHICH THEY ARE DUE^ 

'IR JOHK LUBBOCK commenced the lecture with some 
y gepetld remarks on the innumerable types of foliage among 
WAture plants and the causes to which we might refer their 
|vark>us forms, the breadth of some and narrowness of others, 
differences of position, the differences of length in conifers, 
He said that these considerations had led him to study the 
{[cotyledon < or first leaves of seedlings. Cotyledons do not pre* 
ent such extreme differences as leaves ; nevertheless, they 
afford a very wide range. Some are broad, some narrow, some 
jare long, some short, some are stalked, some sessile, somelobed, 
>ome even bifid or trifid. At first sight these differences seem 
Interminable, and it might appear hopeless to attempt to ex- 
►lain tbem. Sir John Liiblmck, however, pointed out, as re- 
;ards many species, taking especially the commonest plants, 
as the familiar mustard and cress, the l>eech, sycamore, 
chickweed, &c., the conditions of their formation and 
Growth, and it is beautiful to see the vaiious reasons to which 
Ehe differences are due, gradually unfolding themselves ; the 
|same result being sometimes brought about by very different 
Icircumstances — emargination of the cotyle<lons, for Instance, 
I being due to at least six different causes. He mentioned one 
Icurious peculiarity in the seedling of a species allied to our 
^common mistletoe. It is a j)arasitic species, and its fruit, like 
llhat of the mistletoe, is somewhat viscid, so that it adheres to 
|any plant on which it falls. But, even if it reaches the plant on 
whidi it grows, it may light on an unsuitable position — say, for 
I instance, a leaf. What then happens ? Tlie radicle elongates 
?for about an inch, and then develoj)s on its tip a flattened di^k, 
|which applies itself to the plant. If the situation be suitable, 
^there it grows ; if not, the radicle straightens itself, tears the 
berry from the spot where it is lying, curves itself, and then 
brings the berry down on to a new spot. The radicle then de- 
taches itself, curves in its turn, and thus finds a new point of 
attachment. We are assured that thi'> has been seen to happen 
several times in succession, and that the young plant thus seems 
[enabled to select a suitable situation. 

The form of the cotyledons, or seed-leaves, depends greatly 

i on that of the seeds, long narrow seeds natur.ally, in most in- 
stances, producing embryo > with narrow cotyledons. The cases, 
however, which can be so simply accounleil for are conipara- 
livcly few. Many plants with narrow cotyledons have flattened 
and orbicular seeds. In such species, how'ever, the cotyledons 
lie transversely to the seed. An interesting case is afforded by 
Ithe^ pink family, where the pink itself has broad cotyledons, 
I While the chickweed has narrow ones. In both cases the seeds 
-isare flattened and orbicular, but in the pink the seed is dorsally 
^compressed, and the cotyledons lie in the broad axis of the seed ; 
I while in the chickweed the seed is laterally flattened, and the 
y cotyledons lie transversely to the seed, 

\ Another very inleiesiing case which he gave is that of the 
,5 genus Galium, to which the common cleavers’' of our hedges 
belongs. Here also w'e find some species with narrow, some 
|<with broad, cotyledons ; but the contrast seems to be due to a 
^veiy different cause. Galium aparine has broad, Galium sac- 
^charalum narrow, cotyledons. So far as the form of the seed 
I is concerned, there is no reason why the cotyledons should not 
be much broader than they arc. The explanation may perhaps 
structure of the pericarp, which is thick, tough, 
and corky. It is very impervious to water, and may be advan- 
tageous to the embryo by resisting the attacks of drought and of 
insects, and perhaps even, if the seed be swallowed , by a bird, 
by protecting it from being digested. It does not split open, 
and is too tough to be torn by the embryo. The cotyledons, 
therefore, if they had widened as they might otherwi.se have 
done, would have found it impossible to emerge from the seed. 
They evade the difficulty, however, by remaining narrow. On 

i the other hand, in Galium aparine the pericarp is much thinner, 
and the embryo is able to tear it open. In this case, therefore, 
the cotyledons can safely widen without endangeritig their exit 
from the seed. The thick corky covering of Galium sacchar^ 
alum is, doubtless, much more impervious to water than the 
^mparatively thin test of Galium Ratine. The latter species 
is a native of our own isles, w’hile Galium saccharatum innabits 
I Algiers^ the hotter parts of France, See. May not then, perhaps, 
suggested, the thick corky envelope be adapted to enable it 

Royal Institution, May bj. i 896, by Sir John Lubbock, 
Bart., M.P„D.CU, LUD., F.K.S., M,R,I. » ^ » 


to withstand the heat and drought. In this genus, as in many 
other plants, the embryo occupies only a part of the seed, being 
surrounded by a store of food or “ perisperm.” lu many cases 
the embryo occupies the whole seed, and the cotyledons must, 
therefore, in large seeds, either be thrown into various folds, as 
in the beech, or be thick and fle.shy, as in the bean or oak. The 
rea'^ons for their numerous differences open up an inexhaustible 
variety of interesting questions. Sir John gave a great number 
of examples, which were rendered clearer by means of numerous 
diagrams of seeds and seedlings. 

In conclusion, he said it might be asked whether the embryo 
conformed to the seed, or the seed to the embryo, and showed 
that, at least as regards certain species, the former was the case ; 
while the shape of the seed, again, might be shown to be in- 
fluenced by considerations connected with the construction of 
the fruit. In reply to this he compared the seedlings of the 
sycamore and of the oak. In the sycamore, the seed is more or 
less an oblate spheroid, and the cotyledons, which are long and 
ribbon-like, being rolled up into a ball, fit it closely, the inner 
cotyledon being generally somewhat shorter than the others. 
On the other hand, the nuts of the beech are triangular. An 
arrangement like that of the sycamoiv would therefore be utterly 
un uitablc, as it would necessarily leave great gaps. The 
cotyledons, however, are folded uj) boniewhat like a fan, but 
with more complication, and in such a manner that they fit 
beautifully into the triangular nut. Can we, how'ever, he said, 
carry the argument one stage further ? Why should the seed of 
1 the sycamore be globular, and that of the beech triangular ? Is 
1 it clear that the cotyledons are conslilulcd so as to suit the 
seed? May it not be that it is the seed which is adapted to the 
cotyledons? In answer to this, we must exainne the fruit, and 
we shall find that in both cases the cavity of the fruit is approxi- 
mately spherical. That of the sycamore, however, is compara- 
tively small, and contains one seed, which more or less exactly 
I conforms to the cavity in which it lies. In the beech, on the 
I contrary, the fniit is at least twice the diameter, and contains 
from two to four nuts, which consecjuently, in order to occupy the 
space, are compelled (to give a familiar illustration, like the pips of 
an orange) to take a more or less triangular form. 'I'hus then, he 
s.aid in conclusion, in these cases, starling wfith the form of the 
fruit, we see that it governs that of the seed, and that the seed 
again determine^ that of the cotyledons. But, though the 
cotyledons often follow the form of the seed, this is not inva- 
riably the case. Other circumstances, as I have attempted to 
show, must also be taken into consideration, and we can throw 
much light on the varied forms which seedlings a-sume. 

I fear you may consider that I have occupied your time by a 
multiplicity of details, and 1 wish I could hope to have made 
those little plants half as interesting to you as they have made 
themselves to me ; but, at any rale, 1 may plead that without 
minute, careful, and loving study, we cannot hope in science to 
arrive at a safe and satisfactory generalisation. 

The lecture was accompanied not only by numerous diagrams, 
but by specimens, kindly lent by the authorities of Kew, and by 
some practical illustrations. 


av r//£ USE AND EQUIPMENT OF 
ENGINEERING LABORATORIES 

A T the ordinary meeting of the Institution of Civil Engineers, 
on Tuesday, December 21, 1886, Mr. Edward Woods, 
President, in the chair, the paper read was on *‘The Use and 
Equipment of Engineering Laboratories,” by Prof. Alex. B. W, 
Kennedy, M.Inst.C.E, The author believed that it was 
essential for a young enmneer to obtain his practical training, in 
the ordinal^ sense of the expression, in a workshop. But the 
practical training of a workshop was incomplete even on its own 
ground, and there appefired to be plenty of room for practical 
teaching such as might fairly fall within the scope of a scientific 
institution, and which should at the same time supplement and 
complete workshop experience without overlapping it. In an 
ordinary pupilage a young engineer did not have much oppor- 
tunity of studying such things as the physical properties of the 
iron and steel with which he had to deal, nor the strong^ 
of tho e materials, nor the efficiency of the machines ne 
used, nor the relative economy of the different types of 
enmnes, nor the evaporative power of boilers. He required 
sudi experience as might help him to determine for him- 
self, or at least to see for himself how other people hUd 
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determined, ail the principal engineering constants, from the 
teniic^ of wrought'iron to the calorific value of coal, or 
the efficiency of a steam-engine, or the accuracy of an indi- 
cator-spring, or the dischaige-coefficient of an orifice. He 
thought that this kind of practical experience could be gained 
best in an Engineering Laboratory, in connection with some 
institution where technical instruction was given. He claimed 
that, in the matter of engineering laboratories, as a branch of 
techmcal education, England had really taken the lead, instead 
of being, sa was too often the case in such matters, in the rear. 
After distinguishing between laboratories whose chief function 
was original investigation or research, and those whose main 
object was the practical education of young engineers, and ^ter 
giving an outline of the method of work which he had adopted, 
he went on to enumerate the principal subjects upon which 
experiments in an engineering laboratory might be carried out, 
summarising them thus :—(i} Elasticity and the strength of 
materials ; (a) the economy, efficiency, and general working of 
prime movers, and especially of the steam-engine and boiler ; 
(3) friction ; (4) the accuracy of the apparatus commonly used 
for experimentation, such as springs, indicators, dynamometers, 
^uges of various kinds, &c. ; (5) the discharge over weirs and 
through orifices, and hydraulic experiments in genera? ; (6) the 
theory of structures ; (7) the form and efficiency of cutting- 
tools ; (S) the efficiency of machines, especially of machine- 
tools and of transmission -gearing ; (9) the action and efficiency 
of jramps and valves ; (10) the resistance of vessels and of pro- 
pellers, and expieriments in general connected with both. The 
paper dealt mainly with the three first subjects, the others 
receiving brief mention only. 

In discussing the best form of testing-machine for lalwralory 
purposes the author de>cribed specially the Werder machine, 
used by Bauschinger and largely elsewhere in engineering 
laboratories on the Continent, the vertical machine of Mr. J. H. 
Wickstecd, and the horizontal machine of Messrs. Greenwood 
and Batley, on Mr. Kirkaldy’s principle, used by himself. In- 
cidentally he described a number of other testing- machines, 
including the Emery machine at the United States Arsenal 
at Watertown, Fairbanks’ machine, and others. The three 
machines first named were compared in some detail in respect 
to their accuracy, mode of applying load, methods of malting 
observations, adaptability for varied experiments, simplicity, 
and accessibility, and the comparative advantages and dis- j 
advantages of each were discussed, the author prefrrring, on the | 
whole, the Greenwood type. The mcthotl of testing employed < 
the author, w-ith pump, accumulator, and Davy motor, was t 
then described and illustrated, j 

Different apparatus for the measurement of minute extensions, | 
compressions, &c., occurring below the limit of elasticity, were i 
next discussed, the instruments specially mentioned being those I 
of Prof. Unwin, Prof. Bauschinger, Mr. Stromeyer, and the 
author, as representing micromctric, optical, and mechanical 
exaggeration of strains. Automatic test -recording apparatu‘i 
was next dealt with, Prof. Unwin’s, Mr. \Vicksteed’s, Mr. 
Ashcroft’s, and the author’s diagramming machines being men- 
tioned and illustrated. Automatic diagramming apparatus for 
elastic strains was next discussed. The paper contained fac- 
similts of varioas diagrams, both ordinary and elastic. In con- 
cl^ing this section of the paper, brief references were made to 
machines for transverse tests, torsional tests, shearing tests, 
cement and wire tests, secular experiments, experiments on 
repeated loads, &c. 

jfri discussing the design of an experimental engine for labora- 
toiy purposes, the author first enumerated the principal con- 
ditions under which such an engine should be capable of 
working, summarising them thus : — (i) Condensing or non- 
condensing ; (2) simple or compound; (3) compound, with 
cranks at various angles ; (4) with the greatest ywssible variation 
of steam-pressnre ; Ts) the greatest possible variation of 
cut-off and other points in the steam distribution ; (6) with 
the greatest po^iblc variation of brake- power ; (7) with 
considerable variation in speed; (8) with or without 
thTotUing ; (9) with or without jackets, and with vary- 
ing conmtionB as to their use ; (10) with variation of clearance- 
spaces ; (11) with variation of receiver- volume ; (12) with or 
without arrangements for intermediate heating ; (13) with varia- 
tion in the reciprocating masses. He then enumerated the 
principal quantities which had to be measured during an engine- 
making remarks upon each important point in passing. A 
list was given of the principal cxperimentjil engines in existence, 


including those in London, Birmingham, Leeds, Munich, imd 
Li^e. This section was concluded by a description cf the 
arrangement of an experimental boiler. 

Under the head of friction-experiments, the principal points 
were summarised upon which experiments were required, in 
order that anything like a complete theory of friction in machines 
might be worked out. These included the variations of velocity, 
Intensity of pressure, extent of contact, temperature, lubricant, 
method of lubrication, and nature of rubbing material. Fric- 
tion-measuring machines, used or proposed by Prof. Hiurston, 
Prof. R. H. Smith, Mr. Tower, and himself, were briefty 
described. The paper concluded with a few remarks on 
laboratory experiments connected with hydraulic work, the 
theory of structures, the form and efficiency of cutting-tools, the 
efficiency of machines and of transmissions, the action and 
efficiency of pumps and valves, and the resistance of vessels and 
propellers. 

In an appendix there were added : — (a) Forms used by the 
author for conducting engine-trials. (/>) Notes on the principal 
engineering laboratories in Europe and in America, with brief 
accounts of the chief apparatus used in each. 


NESTS AND EGGS^ 

'^HE philosophy of birds’ nests and eggs involves questions far 
^ too profound to be settled in an hour’s lecture. The 
extreme partisans of one school regard birds as organic auto- 
mala. They take a Calvinistic view of bird-life : they assume 
that the hedg<?-sparro\v lays a blue egg because, under the stem 
law of protective selection, every hedge-sparrow’s egg that was 
not blue was tried in the high court 01 Evolution, under the 
clause relative to the survival of the fittest, and condemned, a 
hungry magpie or crow being the executioner. The extreme 
partisans of the other school take an entirely opposite view. 
They regard the little hedge-sparrow, not only as a free agent, 
but as a highly intelligent one, who lays blue eggs because the 
inherited experience of many generations has^ convinced her 
that, everything considered, blue is the most suitable colour for 
eggs. 

Perhaps the first generalisation that the egg-collector is likely 
to make is the fact that birds that breed in holes lay white e^s. 
The sand-martin and the kingfisher, which lay their eggs at 
the end of a long burrow in a bank, as well as the owl and the 
woodpecker, which breed in holes in trees, all lay white eggs, 
I'he fact of the eggs lading white, and consequently very con- 
spicuous, may have been the cause, the effect being that only 
those kingfishers which bred in holes survived in the struggle for 
existence against the marauding magpie. But the converse 
argument is equally intelligible. The tact that kingfishers breed 
in holes may have l^ccn the cause, and the whiteness of the eggs 
the effect ; for why should Nature, who is generally so econo- 
mical, waste her colouring-matter on an egg which, being 
incubated in the dark, can never he seen ? The fact that many 
petrels and most puffins, which breed in holes, have traces of 
i spots on their eggs, whilst their relations the auks and the gulls, 

1 who lay their eggs in open nests, nearly all lay highly-coloured 
i suggests the theory that the former birds have compara- 
tively recently adopted the habit of breeding in help, and that 
consequently the colour being no longer of use is gradually 
fading away. Hence, we assume that the colour of the is 
jirobably the effect of the nature of the locality in which it is 

The second generalisation which the egg-collector is likely to 
make is the fact that so many of these birds which breed in holes 
are gorgeously coloure<l, such as kingfishers, parrots, be e-eat^, 
&c. The question naturally arises, Why is it w ? The advo- 
cates of protective selection reply, Because their fg&y ploniMe 
made them so conspicuous as they sat upon thejr 
those that did not Weed in holes became the yictims of the 
devouring hawk, exaaly as the conspicuous white egp 
eaten by the marauding magpie. But the advcM»t«s of leig^ 
selection say that all birds arc eoually ?? 

clothes as Nature will let them, and that Mtoucrh 

to dress as gorgeously as he docs because he is ^ 

to breed in a foie safe from the pryii« eye* “ 
hawk. The fact that many bird*, •» »«a»d-martm and 

> AUtnet of a fcetore by Mr. H. S«boh» at th, tondan 

Imtittttion on December ato, iSSfi. 
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ht dipper, which breed in holes, are not gorgeously coloured, 
rhile others, such as the pheasants and the humming-birds, are 
orgeously coloured, but do not breed in holes, is evidence, as 
ir it gorgeous colour of the bird is not the 

jfect of Its breeding in a hole, though the white colour of the 
gg probably is. It must be admitted, however, that the latter 
ases are not parallel. Whilst the hen kingfishers and bec- 
aters are as gorp^eous as their mates, the hen pheasants and the 
len humming-birds are plainly, not to say shabbily, dressed, 
f birds be as vain as the advocates of sexual selection deem them, 
t must be a source of deep mortification to a hen humming-bird 

0 have to pass through life as a foil to her rainbow-hued mate. 
Afhilst the kingfisher relies for the safety of its eggs upon the 
loncealed situation of its nest, the humming-bird depends upon 
he unobtrusiveness of the plumage of the sitting hen. 

A very large number of birds, such as the grouse, the merlin, 
Host gulls and terns, and all sandpipers and plovers rely for the 
lafety of their eggs upon the similarity of their colour to the 
ground on whi(£ they are placed. It may be an open question 
vhethcr these birds select a site for their breeding-ground to 
natch the colour of the eggs, or whether they have gradually 
rhanged the colour of their eggs to match the ground on which 
bey oreed ; but, in the absence of any evidence to the contrary, 

1 is perhaps fair to assume, as in the previously mentioned cases, 
bat the position of the nest is the cause, and the colour of the 
jgg the effect. 

hfany birds make their nests in lofty trees, or on the ledges of 
precipitous cliffs. Of these, the eagles, vultures, and crows are 
conspicuous examples. They are, fijr the most part, too power- 
bl to be afraid of the marauding magpie, and only fear the 
ittacks of beasts of prey, amongst which they doubtless classify 
he human race. They rely for the safety of their eggs on the 
naccessible positions of the nest. Many of them also belong to 
i still larger group of birds who rely for the safety of their eggs 
ipon their own ability, either singly, in pairs, or in colonies, to 
iefend them against all aggressors. Few colonies of birds are 
more interesting than those of herons, cormorants, and their 
respective allies. These birds lay white or nearly white eggs. 
Nature, with her customaiy thrift, has lavished no colour upon 
them because, apparently, it would have l>een wasted effort to 
lo so ; but the eggs of the guillemot are a remarkable excej)tion 
to this rule. Few eggs are more gorgeously coloured, and no 
eggs exhibit such a variety of colour. It is impossible to sup- 
pose that protective selection can have produced colours so 
conspicuous on the white ledges of the chalk cliffs ; and sexual 
iel<^tion must have been equally powerless. It would be too 
udicrous a suggestion to suppose that a cock guillemot fell in love 
srith a plain-coloured hen because he remembered that last 
season she laid a gay- coloured egg. It cannot be accident that 
:auses the guillemot’s eggs to be so handsome and so varied. 
[q the case of birds breeding in holes secure from the prying 
syes of the marauding magpie, no colour is wasted where it is 
not wanted. 

The more deeply Nature is studied, the more certain seems to 
be the^ conclusion that all her endless variety is the result of 
evolution. It s^ms also to be more and more certain that 
•natural selection is not the cause of evolution, but only its guide. 
Variation is the cause of evolution, but the cause of variation is 
It seems to be a mistake to call variation spon- 
taneous, fortuitous, or accidental, than which expressions no 
adj^ives less accurate or more misleading could be found. The 
Athcman philosophers displayed a less unscientific attitude of 
mind towards the Unknown when they built an altar in its 
honour. 


SCIENTIFIC SERIALS 

Am^can Journal of Science, December i886.~.On the 
crystallisation of native copper, by Edward S. Dana. This 
elaborate memoir, which is illustrated with four plates figuring 
m^Tour wieties of native copper crystalline forms, is ba^ 
on the fine collection of over sixty specimens from Lake 

E nor, belonging to Mr. Clarence S, Bement, of Philadeh 
supplemented by reference to the cabinets of Yale Colleare 

planes here determined are 
auDo^ in the three groups of tetrahexahedrons, trlsoctahedrons, 
nexoctimedrons, and include several new to the species. 


. new lu me species 

iiiyiaper also comprises an historical summary from the studie 
of Haiiy and Mobs (i8aa) to the recent contributions of W. G 


Brown. — On the trap and sandstone in the gorge of the Farm- 
ington River at Tariffville, Connecticut, by W. North Rice. The 
trap and sandstone of this locality are here specially studied with a 
view to the general elucidation of the history of these formations in 
the Connecticut Valley. The author’s researches confirm the con- 
clusion already arrived at by Prof. W. M. Davis, that some of 
the sheets of trap intercalate among the sandstones and asso- 
ciated rocks are contemporaneous, and others intrusive, — Com- 
parative studies upon, the glaciation of North America, Great 
Britain, and Ireland, by Prof. H. Carvill Lewis. This is an 
abstract of a pai>er by the author, read at the Birmingham meet- 
ing of the British Association last September. Its object is to 
show that the glacial deposits of the British Isles, like those 
of America, may be best interpreted by considering them with 
reference to a series of great terminal moraines, which both 
define confluent lobes of ice, and often mark the line 
separating the glaciated from the non -glaciated areas. — On 
certain fossiliferous limestones of Columbia County, New 
York, and their relation to the Hudson River shales and the 
Taconic system, by J. P, Bishop. The author describes some 
new fossils recently discovered in a metamorphic limestone occur- 
ring in the Chatham and Ghent districts on the western border 
of the Taconic slates of Columbia county, and tending lo throw 
further light on the age of the Taconic formation. His investi- 
gations are still in progress, but from the facts so far deter- 
mined, he considers that the fossils are of Trenton age, 
suggesting a synclinal having the Trenton limestone outcropping 
on both sides, and with the eastern edge pushed over westward. 
— Crystallised vanadinite from Arizona and New Mexico, by 
S. L. Penfield. The specimens here described and figured 
j belong partly to the collection of the late Prof. B. Silliman, 
j partly to that of Prof. Geo. J. Brush. Those from Pinal County, 
Arizona, are specially interesting, being of a deep red colour, 
and usually showing the very simple combinations already de- 
.scribed by L. H. Blake. — The viscosity of steel and its relations 
to temper, by C. Bams and V. Strouhal. Having during the 
course of their former researches expressed the belief that the 
qualities of retaining magnetism exhibited by steel would pro- 
bably stand in relation to the viscous properties of the metals, 
the authors here make a first search for such a relation. For 
several reasons their investigations are limited to torsional vis- 
cosity, and a new and very sensitive differential method is par- 
tially developed for the study of this property, with incidental 
reference to the viscosity of iron and glass. The results of the 
method as applied to steel are further compared with the 
known behaviour of permanent linear magnets tempered under 
like conditions. — Some remarks upon the journey of Andr^ 
Michaux to the high mountains of Carolina in December 1788, 
in a letter addressed to Prof. Asa Gray, by C. S. Sargent. 
Michaux’s chief object was to secure living specimens of Mag- 
fwlia cordata, and the locality explored by him appears to have 
been the highland region of North and South Carolina about the 
head waters of the Savannah River. The author has recently 
visited the same district for the purpose of re-discovering the 
same plant where Michaux was thought to have found it, but he 
searched for it in vain, and he concludes that Michaux's Mag- 
nolia c<*rdata, as known in gardens, must be regarded as a rare 
and local variety of M, acuminata. — Note on the age of the 
Swedish Paradoxides beds, by S. W. Ford. It is argued on 
several grounds that these beds, or at any rate those above the 
division characterised by Paradoxides kjerulfi, arc of the age of 
the Menevian group. Even this species should probably be 
referred to the same group, so that the strata containin it may 
be regarded as constituting a legitimate portion of the Swedish 
Paradoxides measures. 

Rivista Scientifico-Industriale, November 1886. — On the de- 
vel<^ment of atmospheric electricity which accompanies the 
condensation of aqueous vapour to rain or snow caused by a 
lowering of the temperature, by Prof. Luigi PalmierL Those 
physicists who still doubt the reality of this phenomenon are re- 
commended to conduct their researches with the Bohnenbeiger 
electroscope, as perfected by the author.— On the electric con* 
ductibility of vapours and gases, by Prof. Constantino Rovelli. 
Some experiments are described, fully confirming the important 
conclusions recently announced by Prof. Luvini regard^ the 
non-conducting property of aqueous vapour. --^n the pSriitg* 
season of frogs and tows in the Venetian <i^trict, by Or. AlS* 
sandro P. Ninni. This period is shown to be determined by the 
atmospheric conditions, being advanced or retarded according 
I to the mildness or severity of the weather in spring. 
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SOCIETIES AND ACADEMIES 

London 

Royal Society, November iS. — “ On the Specific Heats of 
Minci^s.” By T»Joly, B.E,, Trinity College, Dublin, Com* 
municated by Prof.* Fitzgerald, F.R.S. 

A number of experiments — carrietl out by the method of con* 
densation — are taoulated in this paper, on minerals whose 
specific heats have not previously been determined as well as on 
some mineral substances previously dealt with by Kopp, Re- 
nault, See, 

The observation of ‘specific heat is suggested as of value in 
determinative mineralogy. It is, with some exceptions, nearly 
constant for the same chemical composition, and calculable from 
on assumed chemical constitution, not alone in the case of simple 
compounds, but in the ca<e, often, of the more complicated sili- 
cates, &c. No difficulty is introduced into its determination by 
conditions of aggregation such as looseness, See, The method 
by weighing in air and steam admits of its value being very 
simply determined, and, if great accuracy be not required, very 
rapidly. 

TTic experiments made by the writer show that there is a small 
variation in the specific heats of minerals of the same species, 
accompanying slight differences in transJucency, lustre, perfec- 
tion of crystalline form, the tendency being for the specific 
heat to be a minimum in the most perfect crystals. There is, 
further, in sonic cases, a variation of quite different order accom- 
j>anying pronounced differences in physical appearance, as from 
the traasparent aquamarine to the clouded beryl, sapphire to 
comndum, See. ; so that a distinct and definite value exists for 
each variety, unaccounted for by any probable variation in 
chemical composition. 

It appears, also, that this kind of variation obtains in the case 
of the isometric sulphides, pyrite, galenite, sphalerite, and in 
such degrees as admit of the several values being stated in 
numerical proportion from one substance to another. Thus, 
using the initial letters for the obser\*ed values, it is found that — 

/i • /« * ■ vCl <^.'2 * 

and, if the orthorhombic disulphide of iron, raarcasite, be in- 
cluded, the proportion 

: m : : iTi •* 

obtains very closely. The obscr\'ations of other observers are 
included in these ratios, the existence of which, if further borne 
out, suggest as an explanation the existence of variations of 
structure of definite rharacter affecting, in a definite way, the 
freedom of the atom. From this point of view, the case of 
marcasite would be that in which such variation provcvl adequate 
to determine a special symmetry for the aggregate. 

December 9. — “ Note to a ra\)er on the Geometrical Con- 
struaion of the Cell of the Ilouey-Bce” {Troc, No. 240, 

p, 253, 18S6). By Prof, II. Hennessy. 

The author found in the foregoing paper that a side of one of 
the lozenges terminating the cell was three times the diflerence 
between two parallel edges of the hexagonal prism, and from 
this result he constructed one of the lozenges by erecting a per- 
pendicular at one third of its length from one end, and from this 
end, with radius equal to the side, he inflected a second side of 
the lozenge, which gave the whole figure and also the six tra- 
peziums forming the prism. With a compass and ruler the 
whole figure can be thus easily constructed. 

The author further proves that the triangular pyramitl which 
terminates the bee’s cell may be inscribed in a sphere whose 
dbuiteter is three tiroes one of the edges of the pyramid. More- 
over, this sphere contains within it as much of the hexagonal 
prism as may be measured by twice the side of a lozenge on the 
prismas shorter edge. These results, together with the extremely 
simple mode mven by the author for constructing the figure, 
divest the of the complex character which it was .some- 

rimes supposed to have, and they may also assist in explaining 
the action of the bees in moulding the cells of the honeycomb to 
their observed shapes. 

‘*The Intra-ovarian Egg of some Osfeons Fishes.'’ By 
Robert Scharff, Ph.D., B.Sc. Communicated by Proi. 
Meintoih, F.R.S. 

December 16, — **On the Changes in the Proteids in the 
Seed which accompany Gtzmioation.” By J, R. Green. 

The anthor desoibed expcriiMiU praving the exbtence in 
gennmaring seeds of a ierment reaemolftiig toe peoteolytk fer* 
meat of the pancreas. This existi in the resring seeds in the 


condition of a mesostate or zymogen, and is, on the startingof . 
the germinative proces$, transformed . into the active ferment. 
He traced the cWoges which it brings about in the reserve 
proteids of the seed, and showed that, while they pxissed throt^h 
the stage of peptone, the nitrogen was carried to the growing 
points m the condition of a crystalline amide, such as leucin, 
asparagin, &c. 

2 oological Society, December 21, 1886. — Prof. W. H, 
Flower, LL.D., F.R-.S., President, in the chair. — Mr. Howard 
Saunders, F.Z..S., exhibited and made remarks on a specimen 
of a hybriM between the Tufted Duck and the Pochard, bred in 
Lancashire in 1886.— Mr. J. Bland Sutton, F.Z,S., read a paper 
on atavism, being a critical and analytical study on this subject. 
—Dr. von T^endenfeld read a paper on the classification and 
systematic position of the Sponges. This was base<l on the 
recent researches on the Hexactinellida, I'etractinelJida, and 
Monnxonida of the Challen^r Expedition, and on his own 
investigations on the rich Australian Sponge-fauna, particularly 
of the groups Calcarea, Chalinidoe, and Horny Sponges. A 
complete system of Sponges was proposed, and worked out 
down to the families and sub families, and all the principal 
genera were mentioned. • An approximately complete list of the 
literature of Sponges (comprising the titles of 1446 papers), a 
** key ” to the determination of the 46 families, and a discussion 
of the systematic |>osition of the Sponges were also contained In 
the paper. — Prof. Ray Lankester communicated a (vaper by Dr. 
A. Gibbs Bourne, of the Presidency College, Madras, on Indian 
earthworms, containing an account of the earthworms collect^ 
and observed by the author during excursions to the Nilgiris 
an<l Shevaroy Hilb. Upwards of twenty new species were 
described. 

Geological Society, December 15, 1886. — Prof. J. W. 
Tudd, F.R.S., president, in the chair. — John Usher and Joseph 
Tertius Wood were electeil Fellows of the Society. — The fol- 
lowing communications were read : — Notes on Nummuliie^ 
Sow., and other English Nuinmulites, by Prof. T. 
Rupert Jones, P'.K.S. The author finds, in the “ Sowerby 
Collection,” now in the British Museum, the original specimens 
on which Sow'erby founded his Nummularia cU^au< (1826, 

** Min. Conch.” vol. vi. p. 76). These are partly specimens from 
that part of the bed *‘No. 29” of Prof. Prcstwich’s section of 
Alum B.ay (<,>uart. Joiirn. Gefd. Soc., vol. ii. (1846), p. 257, 
pi. ix. fig. II, which is known to l>e the lowest of the Barton 
series ; and partly some in a stone said to be from Ems worth, 
in Hampshire. The former are the same as those named Nummu^ 
iites planulaM, var. Ptesiwtchiafiay by Rupert Jones in 1852 ; 
and the latter are N. flanulata, Lamarck (1804), and probably 
foreign. Thus A^. has priority over Prestunchiami : and 

as this last was determined by I>c la Harpe to be a variety of 
N, wffrtmc/t'nsis^ Van den Brocck and I>c la Harpe, this variety 
should be var. fh:^arts. The author thinivs that, on broad 
zwlogical principles, N, planulata might still be regarded as 
the species; hut, in view of the careful differentiation workecl 
out by Dc la Harpe, he accepts the “specific” standing ot 
" wcmmcloisis ” as useful among NummulUts : but “ Pi’estwich’ 
iatm ” has to give way to “ eh\(^ans ” for the peculiar “ Barton ” 
variety. A bibliographical history of the long-misundcrstood 
N. iicjifatfSt .Sowerby, desciiptions of this form and of N, vario- 
lari a (I^ni.), notes on N, l<n%^ata (Bnig.), and an acccount of 
their range in England, complete the paj)er.-— On the dentition 
and affinities of the Selachian genus Fiyehodm, Agassiz, by A. 
Smith Wooilwarcl, F.G.S, The genus Ptychodus, owing to the 
detached condition in which the teeth arc usually found, im 
hitherto been imperfectly understood. Agassiz referred It to the 
Ccslradontidte, on account of a supposed resemblance in the 
arrangement of the teeth, and Owen's researches on their micro- 
scopic structure .serveti to confirm this view. On the other hwd, 
several writers have pointed out characters tending to wtw 
affinity between Plyclwdus and Pkynthobaims, More reecnriy, 
however, Prof. Cope and the author had shown ^ the sar 
po^ iUTinities between Ptychodm and the Cestraaegriose 
only apparent, and i« the present paper 
brc^ht^arwoKl. The Mlhor proceeikd to deec ri^^ 
ipectneiut of P, dttttrmu in the the lettxr 

iUmion of Mr. H. WUlett, of Bright on, 
eepecieil,. containing, whtt heri Been. 
known, the dentition in pert of both j w*. 

.hat eecb jaw eonl^, ite or 

of teeth on each riSe of the inedkRt row, wed thet the genur Wu« 
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‘ Tderred to the true Ray»* end not to the Cestraciont sharks* 
ouch the precise family to which Ptychodus belongs was more 
ffietdt to determine. On the whole the writer was disfjosed to 
si^ it m plaec either amongst the Myliobatidse or in their 
jiSibotiriMw. The microscopic stnwtnre of the teeth was 
; 5 m to be Insufficient, by itself, to show their affinities. — On a 
otar of a Pliocene type of Equus^ from Nubia, by R. Lydekker, 
iA., F.G.S. A small collection of Mammalian remains from 
sar Wadi Halfri had recently been placed in the author’s - 
mds \ some the bones were mineralised similarly to those of 
te Up^r Pliocene of the Val d'Amo, or the Lower Pleistocene 
: the Nai'badda valley. Amongst others, the most interesting 
a right upper cheek-tooth of Eauus but little worn. It 
rident^ does not belong to any of the late Pleistocene or recent 
secies of the genus, but to the more generalised group corn- 
rising E* sivalensis^ &c. ; though, l>earing in mind the im- 
ossibility of distinguishing many of the existing specif of the I 
snus by their teeth alone, its absolute sp cific identity is not 
iserted. We may infer, then, tliat the ossiferous beds of Wadi 
[alia are not improbably of Pliocene age, since this group of 
arses, both in Europe, Algeria, and India, had totally dis- 
ppeared after the period of the forest-bed. Moreover, it is of 
iterest, in view 01 previously expressed opinion, to find in the 
'ertiary of Nubia a'jspecies of this primitive group of Equus^ 
rhichis apparently 'more nearly allied to the Siwalik than to the 
European speciea 

Royal Microscopical Society, December 8, 1886. — Rev. 
)r. Dallinger, F. R.S., President, in the chair. — Mr. J. Mayall, 
un., called attention to a microscope, exhibited and made by 
ix, Hilgcr after the designs of Sir A. Campbell, for measuring 
ritb great accuracy the divisions ruled upon a diffraction-plate. 

special feature was the apjdication of electricity, so that, by 
leans of a weak battery and a galvanometer, it could be 
rranged that a contact should be made w hen p.assing every line, 
uch contact being shown instantly by a deflection of the gal- 
anometer-needle. In this way, end- measurements could be 
node with great accuracy, — Mr. Mayall, also exhibited and de- 
cribed a new form of heliosiat (made by Mr. Ililgcr} for use in 
olar photomicrography. The pencil of .sunlight reflected from 
he first mirror could, by means of the second, be directed in 
jiy desired direction, affording to the worker the very great 
dvantage of being able to place his microscope and camera in 
ny position he pleased. — Mr. I'. R. Cheshire exhibited and 
escribed an improved form of inoculating needle for use in 
onnection with Bacterium culture-tubes. It was mounted in a 
irooden handle having a square ferrule w'hich j»reventcd it from 
oiling when placed upon an unlevel i>urface ; in this was in- 
erted a piece of silver tube, at the end of which was the plati- 
rum wire. A circular di.sk of silver was fixed on the tube, 
vhich, wfhen placed in the flame of a lamp, rapidly became hot, 
-ud communicated the heat to the needle, while the small size 
if the tube enabled it to be introduced into the culture-tube 
lore easily than the glass rod usually employed. — Prof. Bell 
ailed attention to some specimens exhibited of wa/zu, 

be smallest of the human tape-worms, originally found by 
lilharz in Egypt in 1850. Though extremely rare, it had the 
real advantage, to the physiologist at least (though not perhaps 
a the patient), of being found in considerable numbers. In the 
'resent instance the worms had been found in quantities in the 
Luodenum of a girl aged seven years, at Bcllegarde. The 
wrgest specimen met with w^as only 15 millimetres long. — Mr. 

, D, liardy called attention to a paper, by Dr. O. Zacharias, 
a which it was stated that Rotifers could never be revived after 
leslccation. He thought a protest should be entered, against 
1^, as it was within his know ledge that revivification had taken 
>Ucc over and over again. He had frequently tried the experi- 
nent, and had found that, wrhen the dried mud was moistened, 
he Rotifers constantly revived. Prof. Stewart pointed out that 
good deal must turn on what was meant by “ desiccation.” It 
kras exceedingly difficult, under ordinary circumstances, to produce 
condition of ^ complete desiccation, and it was therefore very 
Tobable that in all cases of revivification there was sufficient 
Joisture retained to preserve life. Profi Bell said thi. explana- 
lon hawsually been accepted as the real one when this subject 
erenniatly came to the froitt. The most curious part of Dr. 
Acharias’s papw, however, was that he did not in any way 
ttempt to criticise the observations of his predecessors on the 
but simply declared them to be fables, not inquiring at^ili 
ito the conditions under which the revivals look place, so as to 
lojpaln whether or not they were desiccated in same sense 


in which his objects were when dried up in a granite basin. A 
discussion ensued, in which the President, Mr. Crisp, Mr. 
Michael, and Mr. Lewis joined. — Colonel O’Hara’s note on the 
dissimilarity of appearances of ciystals of blood as examined by 
him, and the illustrations in text-books, was read. — Mr. P. H. 
Gosse’s paper, on twenty-four new species of Kotifera, was read, . 
and two plates, drawn by Mr. Gosse in illustration, were handed 
round for inspection. 

Anthropological Institute, December 14. --Francis Gallon, 
F.R.S., President, in the chair. — 'pie election of Mr. J. A. 
Otonba Payne, of Lagos, as an Ordinary Member, and of Dr. 
W. J. Hoffmann as a Corresponding Member, was announced. 
— Dr. E. B. Tylor read a paper by the Rev. G. Brown on 
Papuans and Polynesians, in which Mr. Brown contended that, 
notwithstanding physical differences, the similarity of their 
languages and customs prove the Papuans and the inhabitants of 
all the Pacific Islands have a common origin. — The following 
papers were also read : — Notes on sor^s and song-makers of 
some Australian tribes, by A. W. ilowitt, F.G.S. — Music of 
the Australian aborigines, by G. W. Torrance, Mus.D. — On 
the aborigines of Western Australia, by R. H. Bland. 

' Paris 

Academy of Sciences, December 27, i886. — M. Jurien de 
la Graviere, President, in the chair. — The proceedings were 
opened with an eloquent allocution by the President on the 
progress and triumphs of science during the past year, with a 
touching allusion to the loss sustained by the Academy in the 
death of its distinguished members, MM. Tulasne, de Saint- 
Venant, I.aguerre, and Paul Bert. — The allocution was followed 
by the announcement of the prizes awarded during the year to 
the successful competitors in the various branches of the physical 
and natural sciences : — Prix du Budget ( Mathematics), Edouard 
Goursat ; Prix Francoeur (Geometry), Emile Barbier ; Extra- 
ordinary Prize of 6000 francs (Navigation), Capt. G. Fleuriais 
4000 francs, Capt. de Bernard icres 2000 francs ; Prix Montyon, 
2500 francs (Mechanics), M. Rozc ; Prix Pluiney (Naval En- 
gineering), M. de Bussy ; Prix Poncelet (Mathematics), Emile 
Picard ; Prix Lalande (Astronomy), M. O. Backlimd ; Prix 
Damoiseau (Astronomy), M. SouiUart, and to M. Obrecht 
1000 francs; Prix Valz (Astronomy), M. Bigourdan ; • Prix 
Bordin (Optics), M. R. Radau ; Prix Montyon (Vital and Social 
Statistics), M. Victor Turquan, with honourable mention of Dr. 
Mireur, Caziii, and Soequet ; Prix Jecker (Chemistry), divid<^ 
equally between MM. Colson and Oechsner de Coniiick ; Prix 
\’aillant (Geology), the members of the French Mission to 
Andjihisia, MM. Michel Lev), Bertrand, Barrois, Offret, 
Kilian, and Bergeron, and 1000 francs to M. de Montesson ; 
Prix Barbier ( Botany), M. Eugene Collin ; Prix Desmazieres 
(Botany), MM. II. van Heurck and A. Grunow ; Prixde la Fons 
Melicocq (Botany), divided equally between MM. Gaston Bon- 
nier, G. de Layens, and E. G. Camus ; Prix Montague (Botany), 
Dr. Quclet ; Prix Thore (Entomology), M, Pert^allo ; Prix 
Montyon (^Iedicine), Drs. L 4 on Colin, Dejerine and Landouzy, 
and Ore, 2500 francs each, besides honourable mention with 1500 
francs to MM. Cadeac and Malet, Masse, and Ollivier ; Prix 
Breant (Medicine), Dr. Duflocq 2000 francs, M. Ad. Guerard 
1500 francs, and M. Thoinot 1500 francs ; Prix Godard (Sur- 
gery), M. Bazy ; Prix Lallemand (Surgery), M. W. Vignal ; 
Prix Montyon (Experimental Physiolog)^* hi. Grchant, with 
honourable mention of M. Assaky ; Prix Gay (Physical Geo- 
graphy), M. Ph. Halt ; Prix Montyon (Unhealthy Industries), 
MM. Appert Brothers, and M. Kolb 2500 francs ; Prix Tre- 
mont (Magnetism), M. Moureaux ; Prix Gegner, M, Valson ; 
Prjx I^clalande-Guerineau (Terrestrial Physics), M. Hyades ; 
Prix Jean Reynaud (Therapeutics), M. Pasteur; Prix Ponti 
(Aerial Navigation), MM. Renard and Krebs; Prix Marquise 
de Laplace, M. E. A. Brisse. — Prizes proposed for the year 
1887 ; — Francoeur, 1000 francs, discoveries or works useful to 
the progress of pure and applied mathematics ; Extraordinaiy 
Prize of 6000 francs, works tending to increase the Potency of 
the French naval forces ; Poncelet, 2000 francs, for the most 
useful work for the advancement of the pure and applied mathe- 
matical sciences ; Montyon, 700 francs, meclmntcs ; Plnmey, 


neyron, 500 francs, theoretical and practical study m the progress 
made in aerial navigation since t88o ; Lalande, 540 francs, Vate, 
4 ^ fr^cs, and Damoiseau and Janssen, gold medals, works con* 
tributing to the advancement of astronomy ; Gruid Prise of 
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Mathematical Scieaceii* 3000 francs, researches on the elasticity 
of one or more crystallised bodies from the experimental and 
theoretical standpoints ; L. Lacaze, 10,000 francs each, to the 
authors of the best work on physics, chemistry, and physiology ; 
Montyon, 500 francs, vital statistics ; Jecker, 10,000 francs, 

‘ oi^ganic chemistry ; Delesse, 1400 francs, to the author of a 
treatise on the ^ological or mineralogical sciences; Barbier, 
2000 francs, for any valuable discovery in surgery, medicine, 

g harmsceutics, or botany, in connection with therapeutics* 
^esmazieres, 1600 francs, for the most useful work on the 
whole or any section of cryptpgamy; There, 200 fhmes. 
awarded alternately for works on the cellular cryptogams of 
£urope, and for researches on the habits and anatomy of any 
European entomological species; Montagne, 1000 and 500 
francs, to the authors of important works on anatomy, physio- 
logy, the development or description of the lower cryptogams ; 
Grand Pnze of the Physical Sciences, 3000 francs, researches on 
the phenomena of phosphorescence in animals ; Bordin, 3000 
francs, for acomparative study of the African, South Asiatic, and 
Australasian freshwater fauna ; Bordin, 3000 franc , for a com- 
parative study of the auditory apparatus in the warm-blooded 
vertebrates, mammals, and birds; Savigny, 975 francs, for 
young zoological travellers ; Montyon, 750 francs, medicine and 
suigery ; Breant, i(»,ooo francs, to the discoverer of an effi- 
cactous remedy against Asiatic cholera ; Godard, 1000 francs, 
anatomy, physiolc^y, andpathologyof the genito urinary organs ; 
Serres, 7500 francs, general embiy'ology, especially as applied 
to physiology and medicine ; Chaussier, 2500 francs, for im;x)rt- 
ant works on forensic and practical medicine ; JLallemand, 1800 
francs, for works relating to the nervous system in the widest 
sense of the term ; Montyon, 750 francs, experimental physio- 
logy ; Gay, 2500 francs, distribution of heal on the surface of 
the globe; Montyon, unhealthy industries; Tremont, 1100 
francs, for any naturalist, physicist, artist, or mechanician 
needing assistance in the accomplishment of any undertaking 
u^^l to France ; Gegner, 4000 francs, in aid of any 


Christiania 

Society of Soiefices, October i.-*-The following pane 
Ursprung der Etrusker durch rweiten 
msche Inschnften erliiutert, by Prof. Sophus Bugge. — Frw 
TOnmbutions to our knowledge of the extension of the ttil 
plants m Norway, by Prof. A. Blytt.^-On variations in clima 
in the course of time (see Nature, vol. xxxiv. pp. 220 an 
1 - same. — Ueber die Entwickelungsgeschichte d« 

rwienkorner des Angiospermen, by Dr. N. Wifle. —Fresh col 
tnbutions to our knowledge of the extension of lichen in Nd 
way, by Herr B. Kaalaas, — Dr. G. Storm read a paper cj 
voyages to countries north and north-west of Iceland, raiuntai 
ing that the priests who, in 12S5, discovered “Nya Land ” (Ne 
Land) did not reach Newfoundland, but the south-eastern pa 
of Greenland, and that the island discovered in II94, *‘Sva 
barde,” was Jan Mayen. He further believed that the o 
Norsemen knew of other Arctic countries north of Russia ar 
Norway. 


distinguished by serious pursuits undertaken for the purpose of 
advancing the positive sciences ; Petit D’Ormoy, 10,000 francs, 
pure and applM mathematics, and the natural sciences ; Laplace, 
a complete edition of the works of Laplace, for the first student 
leaving the Ecole Poly technique. General conditions : the 

Academy retains all memoirs, the authors being at lil^erty to ob- 
tain copies firom the Secretaiy. Competitors must send in their 
papers by June l, accompanied by a brief summary of the part 
containing the discovery on which they desire the judgment of 
the Academy. No one can claim the title of Laureate of the 
Academy unless awarded a prize. Honourable mention or any 
other formal recognition of merit does not justify the assumption 
of this title. 

Stockholm 

Society of Natural Science, September 18.— Prof. Witt- 
rock gave an account of thegypsies, chiefiy in relation to Hungary, 
which country he had recently visited with a view to studying 
its various nationalities. — Dr. Sk&uberg exhibited abnorm^ 
specimens of various plants he had found in Sweden last sum- 
mer, viz. Pkleum praiense^ Listtra ovata, Linaria cymhalaria, 
Typha angustifolia^ and 7 *. latifolia . — Herr Berggren exhibited 
a specimen, in spirits, of Nyctalis parasitica, which had grown 
on another fungus, Russula adusta, whilst the latter was still 
quite fresh. The former fungus, he said, was also at times 
attacked by a smaller parasitic one, imparting to it a kind of 
coaling. — Herr Moves exhibited a specimen of Oriolus gulbula, 
shot last May, a bird very rarely found in Sweden. 

Entomological Society, September 25.— Prof. Chr. Auri- 
villius an interesting account of his studies, last summer, of 
the habits of various species of Hymenoptera. He specially 
referred to one, Odynerus muralis, which be had found when 
boring holes in red-painted wooden walls, at the bottom of 
which it deposited its ianrse, protecting the latter against attack 
by making partiti<ms of clay at intervals, and by putting a prop 
at the end, which it carefully covered with tinv mts of r^ p^nt, 
whereby these holes were almost impossible to detect. — Dr* 
Lampa described his observations of tne remarkable keenness 
of the ollsurtory organs of the males of Bamhyx qucrcus, L., 
whereby they were enabled to ^cem the feinales, even when 
far off. In one instance a female had been discovered by a 
male, although access to the former, which was in a c^e, 
could only be ^ined through a balcony and room beyond.— ur. 
Adletz referred to an unusu^ case of hermaphroditism in an ant, 
whose left half was formed like a male, and the tight like a female. 
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THURSDAY, JANUARY 13, 1887 


SCIENCE AND THE JUBILEE 

11 . 

J N our article last week we referred to two directions in 
which the Jubilee memorial could in our opinion be 
made to fulfil functions of the highest importance which 
none of our existing institutions could take up, and we 
pointed out that one of them would be almost exclusively 
scientific. 

The fact that so distinguished a man of science as Sir 
F rederick Abel has been appointed the organising secre- 
tary of the new institution amounts almost to an assur- 
ance that these possible high purposes will not be lost sight 
of. Sir Frederick Abel has proved himself to be not only 
a brilliant and patient investigator of new problems in 
science, but also one of those men whose indomitable 
energy and administrative power peculiarly fit him for a 
post in which sympathy with science in its highest aspects 
must be associated with a keen knowledge of and interest 
in affairs. 

It is not merely a coincidence, but rather a sign of the 
times, that this week we refer in our columns to two other 
apparently distinct subjects, which in fact are most germane 
to the one we arc discussing. The first is an article by 
Mr. Morris on the botanical federation of the West Indies 
and the second is the recently issued Report of the Com- 
mittee appointed by the Government to consider the 
question of the national science collections. Mr. Morris’s 
article is connected with the proposed Jubilee memorial in 
this way : it shows that already, by the nature of things, 
the ^\^st India Islands are associating themselves with 
the mother country in things botanical, as, according to 
our view, all our colonics should in things scientific 
generally. The necessity, the thoroughness, and the 
economy which obviously must result from such an ar- 
rangement are well stated by Mr. Morris, than whom we 
know no higher authority. It should be a subject of pride 
to our men of science that, thanks to the broad views 
taken by three successive Directors of the Royal Gardens, 
Science is ahead of politics on a line where politics is 
^und to follow her ; for the political federation of the West 
^<Ua Islands is a thing of the not very distant future- 
This reference to the West Indies induces us, almost com- 
pels us, to return for one moment to another matter 
touched on in our article last week. We then pointed 
out that topography, geology, and botany would not be 
the only arts of peace to which we need confine ourselves. 
Now, we are inclined to believe that any money which 
might be spent in federating the West Indies meteoro- 
logicaUy by means of the telegraph, even if new cables 
had to be laid here and there, would be saved over and 
over again in twenty years by the protection afibrded 
to shipping by forecasts during the hurricane season. 
Now, supposing such a system as this at wwk in one 
the ntott interesting rc^ons of the woti^ from a 
hth te p ra lqg i cal pomt <rf view, and controlled, if need be, 
'mm Mjit mPiAer country, reinesented by the Meteoro- 
id 


logical Council, good would come allround ; the Meteoro- 
logical Council would gain a larger and closer view of 
the phenomena which it is its duty to study, and the 
federated colonies would obviously gain by the reduction 
in the yearly loss of life and capital. 

We now pass to the Report on the National Science 
Collections. The connection between this Report and the 
proposal for the Institute can be gathered from the 
following statements. 

We showed in our last article that the Committee 
appointed by the Prince of Wales were driven to South 
Kensington for a site by stress of money, even supposing 
that South Kensington was the worst possible site that 
could be selected. Our opinion is that South Kensington 
is the best site that could be selected for any institution 
which is to be anything more than an expanded Chamber 
of Commerce or Mart. But, however this may be, the fact 
remains that the Institute buildings, if erected at all, will 
be erected at South Kensington. Further the building 
must have a frontage. 

It will be gathered from the Report of the Government 
Committee on the Science Collections that it is proposed 
to house them, including the historical and other objects 
recently transferred from the Patent Museum, in a building 
to run from Prince’s Gate to Queen’s Gate, at the back 
of the Museum of Natural History. Now, why should 
not the Royal Commissioners and the Government arrange 
matters so as to enable the Science Museum, which thus 
must be geographically associated with the Institute, to 
be commenced at the same time ? In this way, it appears 
to us that the Royal Commissioners would have fully 
discharged their functions as regards the southern part 
of the land for which they are trustees, provided always 
that the Institute is really to promote the progress of 
science and art. 

One word now as to the real place of this Science Museum 
among our national institutions for the promotion of know- 
ledge, The student of literature in this country — the man 
who has to make new books, or whose desire it is to obtain 
any of the knowledge contained in old ones—fiqds in the 
British Museum library and reading-room the most 
magnificent organisation to supply him with what he 
wants. In this respect the British citizen to-day is as well 
off as, but perhaps no better off than, the citizen of 
Alexandria was in olden times ; and now, as then, it is 
conceded that it is the duty and glory of a State which 
makes any pretence to cirilisation to have such an 
institution as this among its resources. It is one of the 
arsenals of peace. 

1 um to another line of intellectual activity ; take the 
student of the biological sciences. The British Museum 
of Natural History 25 a library no longer containing books 
merely, but things which have to be studied to obtain new 
knowledge. Here, as among the books, the student is 
allowed to examine, to study, to collate, and to describe 
without stint, microscopes and other apparatus being pro- 
vided for him ; facilities are afforded to him in order that 
he may learn, and that the field of knowledge may be 
enlarged through his labours. 

Yet another region of activity ; taket Art in att its, 
branches. Our National Gallery and the art colle^bhs"^ 
at the Briti^ Museum and South 

'm' ' 
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in past times, at all events, the State has considered it 
its duty to bring together collections for the benefit of the 
student, and even for the . delight of the eye. of the 
uninformed. 

These institutions are not merely depositories for loans, 
in which the State enables its citizens to be benefited 
provided only that the process costs nothing, or next to 
nothing ; but fabulous sums have at times been given, 
and willingly given, by the nation in order that we shall 
not be behind others in the opportunities afforded of 
cultivating the arts of peace. 

We now come to the newest developments of human 
activity. We leave the ground common to us and Greece 
and Rome, and we approach the modern worlds the world 
which is as it is because physics and mechanics and 
chemistrj^ have been developed since those earlier days 
to which W'e have referred. These developments form 
the glory of our modern civilisation, and are the pith 
and marrow of our national life. 

What do we find in our national collections represent- 
ing these in this our England, where till a few years ago 
physics, mechanics, and chemistry had been most, and 
most successfully, applied ? 

Nothing, or practically nothing. The State, which has 
absorbed greedily some two miliions nett in patent fees 
which have come into its coffers in consequence of j 
these developments, has given nothing, or practic- 
ally nothing, back. It is true that the generosity of 
private individuals has enabled the nation to possess and 
exhibit some of the most ifUeresting among the historical 
apparatus illustrating the applications of those branches 
of science to which we refer. It is true also that the 
Science and Art Department has done its best to make 
bricks without straw, and the state of things is better 
now than it was ten years ago. We say ten years ago, 
because it is about that period since the Duke of Devon- 
shire's Commission pointed out in the clearest and most 
emphatic way this great and damaging gap in our 
national resources, and pointed out, too, the various 
evils which would arise from it. Since that time other 
Committees have reinforced the Commission’s suggestions. 
Those who know best know how well for the country it 
would be if the modern developments of knowledge were 
illustrated as well as the older ones. It is true that after 
ten years the thing has gone so far that a Treasury Com- 
mittee has been appointed to consider how such a 
national collection could be housed. But it is not im- 
possible that another ten years may elapse before any- 
thing is done, unless some special and extraneous reason 
be urged for the doing of it. 

Then why should not the men of science in this year 
of Jubilee urge upon the Government that it also should 
not be lacking in commemorating this year? If the 
citizens of Greater Britain contribute a quarter or 
half a million in commemorating the year, why should 
not the Government contribute some 25,000/. (as an 
instalment of 100,000/., which is all such a Museum need 
co^) in starting an institution which all students of science 
or its applications know will be the most important of 
all in fifty years time, most important, that is, in every- 
thing that relates to the development of the resources 
of Greater Britain ? 


So much then for what ^he Government might well do 
in the year of Jubilee. It remains for us to consider what 
men of science as such can do. We believe that the keynote 
of what they can best do was struck by Prof. Huxley as 
President of the Royal Society. To this matter we shall 
probably take another opportunity of referring. 


.IfARlNE EmiNEERlNG 

Die SchiffsmasMru: ; ihre Construction WirkungmeisiX 
und Bedienung. Bearbeitet von Carl Busley. (Kiel ; [ 
V'erlag von Lipsius und Tischer, 1886.) 

concluding volume of this important work onj 
* marine engineering equals in merit and style the* 
portion previously published, of which a notice appeared j 
in Nature, vol. xxix. p. 426. It is a most laborious and I 
well-digested compilation of all that is best worth pre-;| 
serving in relation to the resismnee and propulsion of| 
ships. The author with true Gennan industry has sought! 
ftir and wide for his materials, drawing from the writingsl 
of French, German, Dutch, American, and Englishl 
authorities. But it may be stated with some satisfactioni 
that the most recent and valuable investigations to which! 
reference is made are those of our own countrymen. Thej 
labours of the late Mr. Scott Russell, Prof. Rankine, an< 
Mr. W. E. Fronde, have given an impulse and direction 
to the theoretical and experimental investigations of thej 
problems of resistance and propulsion, of which the prac 
tical value cannot well be over-estimated. The action 
the Admiralty in assisting the late Mr. Froude, and it 
now establishing, under the able direction of Mr. R. 
Froude, experimental works on an enlarged and pcr.^j^ 
manent basis, has yielded substantial advantages to th 
Royal Navy, and benefited the science and practice 
shipbuilding generally. One private firm on the Clyd' 
has, for its own purposes, created a similar experiment 
establishment ; another was established in Holland 1 
the late Chief Constructor, Dr. Tideman ; France ha^ 
done something in the same direction ; and Russia am 
the United States have given attention to the matt« 
Everywhere it is now recognised that the resistances 
full-sized ships may be closely approximated to by mea 
of experiments with models ; and in this manner th 
problems of ever-increasing difficulty incidental to thi 
attainment of higher and yet higher speeds are bcin| 
dealt with confidently and successfully. Pure the 
cannot master these problems, although it has suggeste 
the best experimental procedure. The older theories 
resistance summarised by Mr. Busley have given place t 
the ** stream-line ” theory, and upon it has been base 
the law of comparison ” between ships and models indei 
pcndcntly laid down by the great French teacher, Ml 
Reech, and the late Mr. W. Froude. 

Mr. Busley shows full appreciation of the value of t 
modem experimental methods, while he also descrii 
the more or less ** rule-of-thumb ” methods which fiwrmerljj 
prevailed and have still their uses. It is pot possiMe f< 
most shipbuilders and marine engineers to have modi 
experiments for new ships, and they therefore depend 
largely upon the analysis of the results of speed trials mad-" 
with other ships. CaxefuBy conducted trials on what 
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called the progressive '' principle— that is, at a number 
of different speeds from the maximum speed attainable 
down to four tar five knots per hour— are of the greatest 
value to future designs of ships and machinery. For a 
long time they have been made occasionally in the Ad- 
miralty practice ; but Mr. W. Denny deserves great credit 
for bringing the system into general use and establishing 
its practical value. Associating progressive trials with 
the “ law of comparison ” for the resistances of ships of 
different dimensions but similar forms, a designer can 
feel great confidence of success in most of hi$ practice. 
If he has the data for small ships propelled at relatively 
high speeds, he has the means of approximating closely 
to the performances of larger ships up to much higher 
speeds, and this is of enormous value under present 
conditions. 

Methods of propulsion and details <si propellers occupy 
a large section of the volume under review. The paddle- 
wheel, the screw, and the water-jet propeller all receive 
full discussion in their theoretical and practical aspects. 
Probably no such summary of facts relating to modern 
practice has been made before by any writer. Under 
paddle-wheels, for example, there are descriptions con- 
stituting practical data for designing paddles at the sides 
of steamers (the ordinary plan), at the stem^ as in light- 
draught river-steamers, and at the centre^ between twin^ 
hulls, as is the fashion in some American river-steamers . 
Under the jet-propeller appears a great mass of informa- 
tion as to the fittings and performances of a number of 
vessels, including the English gunboat Watenvitch and 
Thomycroft*s torpedo-boat of recent construction, the 
German Hydromotor ^ described in Nature, vol. xxvi. pp. 
t8 and 247, and a Swedish experimental boat. Naturally 
the greatest attention is bestowed upon screw-propellers, 
which are most generally employed. To the theory of 
the screw-propeller laid down by Rankine, many valuable 
additions have been made by the Froudes, father and 
son, Mr. R. Froude being still engaged in the investiga- 
tion of the subject experimentally. Up to the present, 
however, it cannot be said that any complete, acceptable 
theory has been put forward. Experience shows that by 
the dioice of proper screws enormous economies of 
power or sensible increases in speed may be secured. 
The first trials of H.M.S. Iris^ nearly ten years ago, were 
fortunately most disappointing, for they compMfllcd a close 
study of the screw question in her case, with the result 
that the speed was increased from i64 to i84 knots per 
hour simply by a change of screws. Similarly striking j 
results have been obtained in ships and boats of the 
torpedo flotilla, and in vessels of the mercantile marine. 
Much yet remains to be done before a satisfactory prac- 
tice can be insured in choosing a suitable propeller for a 
ship of novel type or exceptional speed. Probably here 
also experiment with models of screws will come in to 
assist fiill-scale operations. Attempts in that direction 
have been made for many years past in the Admiralty 
Experimental Works, but the task is one of great delicacy 
and diffipulty, and is far from having been completed. 

Mr. Buslcy goes over this ground very carefully, and 
gives practical rules, based on experience for the most 
for fixing the sizes and pitch of screws. One of the 
6f these is that published by Mr. S. Bamaby and 


based on the extensive experiments of the Messrs. 
Thorny croft, whose success in the construction of excep- 
tionally swift vessels results in part from the close attention 
given by them to screw-propellers. Mr. Busley has an 
interesting chapter on the geometry of screw-propellers ; 
and his remarks on the most suitable materials for pro- 
pellers are important. 

The illustrations to this volume are numerous and well 
executed. The letterpress and general style of produc- 
tion leave nothing to be desired. It may be anticipated 
that the work now completed will speedily become a 
standard book of reference for German marine engineers. 

W. H. W. 


AN ARCTIC PROVINCE 
An Arctic Province : Alaska and the Seal Islands, By 
Henry W. Elliott. Illustrated by many Drawings from 
Nature, and Maps. (London : Sampson Low and Co. 
1886.) 

M any accounts of Alaska and of the wonderful 
seal-rookeries to be met with on some of the 
islands in its Arctic seas have been published, but none 
which have given in so interesting and succinct a man- 
ner the history of these far-off northern solitudes as the 
present volume. The authoris personal kn6wledge of 
these regions, and his intimate acquaintance with the very 
numerous writings of others on the subject, have enabled 
him to write a volume that will long remain a standard 
one ; while the illustrations from his own pencil are full 
of life and vigour, and add immensely to the value of the 
work. 

The volume contains, of course, an account of the 
discovery, in 174.1, of the Alaskan Province by Veit Bering, 
and of his shipwreck and sad death. The survivors 
spread the news of the wealth of fur and ivory that was 
to be found there, and soon came the rush of Russian 
traders. Fierce struggles took place between the in- 
dividual traders and the natives, and much blood was 
shed, but at last a Russian American Company was 
established with supreme powers ; and for a time, under 
the supervision of that very remarkable man, Governor 
Alexander Baranov, it flourished. Its decadence, how- 
ever, proved to be as rapid as its rise ; and after various 
vicissitudes, lasting during the first half of the present 
century, the district was, in 1867, acquired by the United 
States Government by negotiation from Russia. The 
name of Bering was g^ven to the Straits connecting the 
Pacific with the Arctic Ocean by our Capt, Cook. 

The features of the Sitkan region are treated of in a 
special chapter. Were it not for the damp and extensive 
rainfall, the climate would be endurable. A great deal of the 
scenery is most picturesque. The aboriginal life the 
Sitkans is glanced at, but this portion of the work con- 
tains nothing very new or profound, as the author does 
not profess to know as much about the natural history of 
the human race as about that of the hiarine mammaliaM 
In separate chapters, the alpine zone of Mount St. Elias, 
Cook’s Inlet and its people, and the grtht Island 0$ 
Kodiak, are treated of. The quest of the otter has a 
whole chapter devoted to it. Few ladies realist hew 
many men are engaged in deeds of hasaidoui 
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to obtain for them the ebony sea-otter trimming to 
th^ir dainty sealskin sacques. These otters would seem 
to be on the eve of extirpation, so ruthlessly are they 
hunted and destroyed. All the world’s supply comes 
fh>m the North Pacific and Bering Sea. The chase 
and capture of the otter furnish the only employment 
possible for several thousands of the semi-civilised natives 
of Alaska, so that the destniction of this trade would be 
very disastrous to the hunters. 

ITie chapter on the great Aleutian Chain tells us of the 
volcanic island of Oonimak, the cone shaped crater of 
Shishaldin, and Oonalashka Island, with its smoking 
volcano of Makooshin. The chief interest of the volume 
centres, however, in the chapters relating to the wonder- 
ful Seal Islands, and on the modes of capture of the 
seals, and on their habits. The Pribylov Islands of 
Bering Sea were discovered just a century ago by 
Pribylov, the commander of a Russian sloop. He called 
them $ubov Islands, but the Russians seem unanimously 
to have elected to call them after their discoverer. 
Sketch-maps of iSt. Paul and St. George are given, and 
there are very full and minute details of each, and of the few 
neighbouring rocky islets, including Walrus Island, which 
would (appear to teem during the summer season with 
bird life.‘^|The history of the progress made from the 
earliest to the present times by the various villages on 
these islands is also given, and the writer alludes to the 
fact that the natives may be expected in the end to adopt 
the English rather than the Russian tongue. 

The longest chapter in the volume (is that devoted to 
the history of the habits and manners of the fur seal, 
which in myriads frequents these islands, and this chapter 
will well deserve perusal. From the economic point of 
view the author seems satisfied that, should the laws 
and regulations made by the United States Government 
be acted on in the future as they are now, 100,000 
male seals under the age of five years and above the 
of one year may be safely taken each year without 
the slightest injury to the regular birth-rate, or the natural 
increase thereof. Calculating the pups at 1,000,000 a 
year, of this number half are males. Of these, say one- 
half are lost during their first year of infancy. Owing to 
the polygamous habits of the males and the great age 
to which the adult males live, not one-fifteenth of this 
number is ever needed on the rookeries, and on this 
showing it is better that they should be killed to supply 
the fur trade with their skins, than that they should be 
allowed to live to consume millions of cod and wolf-fish. 

The sea-lion {Eumetopias s teller i) is also a charac- 
teristic pinniped of these islands, but, having no fur, is 
for its naked skin valuable only to the natives. Mr. 
Elliott gives a graphic account of the habits of these 
enormous beasts, the adult males of which will measure 
10 to II feet in length, with a girth of 8 to 9 feet around 
the chest and shoulders. 

In the chapter on Innuit Life and Land ** a good 
deal of information is given as to an immense northern 
area, where the dwelling-houses are approached by under- 
ground passages, and where moose and reindeer abound. 
Still more northern wilds are described in a chapter on 

Lonely Northern Wastes,” while one on ‘‘Walrus and 
Walms-huating” concludes the volume. These morse 
arc perhaps of all animals the most difi&cult subjects that 


an artist can find to reproduce from life. There are nc 
angles or elbows to seize hold of ; the outlines of the 
body and limbs are all rounded, free, and flowing. Somt 
life studies of the* young made by artists no doubt art 
good ; but, until the appearance of Mr. Elliott’s drawings 
of the fully mature animal, we had nothing in the way 
of portraits much better than caricatures of these strange 
beasts. 

One interesting fact is mentioned in connection with 
Norton’s Sound : on its shores are many low clayey bluffs, 
which, as they are annually undermined by the surf and 
chiselled by frost, fall in heavy masses on the beach; 
thereby exposing deposits of the bones and tusks which 
apparently belong to the mammoth. From time imme- 
morial the Innuits have used this ivory for tipping their 
spears, lances, and arrows. 

The illustrations, as we have before said, form a very 
prominent feature in this volume, which we commend to 
the reader’s notice as both interesting and pleasant 
reading. 


ANTIQUITIES OF SPAIN AND PORTUGAL 
Les Ages prShistorigues de VEspagne ei du PartugaL 

Par M. l^mile Cartailhac. Imperial 8vo, with 450 cuts 

and 4 plates. (Paris : Reinwald, 1886.) 

A NTHROPOLOGISTS and archaeologists will gladly 
* V hail this handsome volume from the pen of the 
editor of the Materiaux pour I’Histoire primitive de 
THomme.” It relates to two countries of the primaeval 
antiquities of which but little is generally known, and the 
literature concerning whose early relics has hitherto been 
but scanty. It is true that we have various essays on the 
prehistoric antiquities of Portugal by Carlos Ribeiro, 
Delgado, and the Geological Commission ; while those 
of Spain have been treated of by Signor Tubino and Dr. 
Vilanovay Piera, and, so far as Andalusia is concerned, by 
Signor Gongora y Martinez ; and, as to some of the caves, 
by Mr. MaePherson and the late Mr. Busk. The work, 
however, of M. Cartailhac is far more general and com- 
prehensive than that of any previous author. It will be 
well perhaps to give some sort of summary of the contents 
of his book. 

After some preliminary considerations, he attacks the 
subject of the quartzite and flint flakes, whkh have been 
considered by some to prove tly extstei|ce of man in 
Portugal in Tertiary times> but ;n^es(a^ir examination oi 
the facts, not only in Portugal but in France, he regards 
the proofs as not sufliciently convincing, and remariei 
that unexceptionable traces of Tertiary man remain still 
to be discovered. Probably not a few of those who 
visited the plain of Otta on the occasion of the Prehistoric 
Congress at Lisbon in 1880 will agree in this verdict 
of M. Cartailhac. 

The existence of Quaternary man in Spain has evidence 
in its favour of a far more satisfactory character. Secr 
tions of the remarkable valley-gravel deposits of the 
Manzanares at San Isidro, near Madrid, are given, as 
well as cuts of some of the implements there found, 
which, so far as form and material are concerned, might 
have come from the valley of the Somme. Some othes 
implements of the fame class have also been found in 
Portugal. Instruments both in flint and bone similar ^ 
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those from the caves of the Dordogne, including needles 
and the peculiar barbed harpoons, have been found in ' 
caverns in the north of Spain ; but at present no remains 
of reindeer have been found associated with them. Not- 
withstanding this fact, the caves would appear to be of 
about the same age as those of La Madelaine. 

The remains of Neolithic age found within the Iberian 
Peninsula form the subject of the next portion of M. 
Cartailhac’s book. Foremost among these he places the 
shell-mounds, which in some parts of the valley of the 
Tagus attain to considerable dimensions. Those at 
Mugem were visited by many of the members of the 
Prehistoric Congress, and it is somewhat remarkable that 
the mollusks, of the shells of which the Kjokken indddinj^s 
principally consist, no longer are occupants of the Tagus 
near the mounds, but are only to be found much lower 
down the river, where the waters are more salt 

The principal worked flints that occur in the mounds 
have much the appearance of having been chisel-shaped 
arrow-points. Curiously enough, the mound which was 
thrown up as a refuse-heap by the living has been also 
utilised as a cemetery for the dead — intramural interments 
having probably not been forbidden. Some of the caves 
have furnished remains of pottery covered with a raised 
reticulated pattern, as well as objects in stone, bone, and 
shell. Many of them have also been the site of Neolithic 
interments, and the Casa da Moura has furnished one of 
those remarkable skulls on which trepanation has been 
begun but not finished. Large flat lance or javelin points 
of flint were found in this cave, having both faces polished 
after the manner of some Irish specimens. Indeed, there 
is a considerable resemblance in the facies of the flint anti- 
quities of Portugal with what prevails in Ireland, and this 
somewhat corroborates the view of there having been in 
ancient times Iberian settlers on the shores of Hibernia. 
The resemblance between some of the bronze implements 
of the two countries is also worthy of notice, A number 
of ornamented pendants of slate, some of peculiar plume- 
like form, have also been found in the caves, the devices 
upon them being formed of notched and plain triangles 
and zigzags of almost identical character with the orna- 
ments upon some of the Irish bronze celts. 

Some imitations of stone or possibly bronze celts 
mounted on handles, as adzes, are very remarkable. 
They are carved in marble or soft stone, so that they 
could hardly have been used as cutting tools, but they 
may have had some symbolical meaning. The most 
interesting of the burial-places are the Antas or dolmens 
of which a considerable number exists, some of large 
dimensions. In their general character they much 
resemble the megaiithic monuments of France and 
Britain. Chambered barrows and allies comfertes arc 
also known. In them have been found arrow-heads not 
unlike some of the Danish forms, with very long curved 
barbs and no central stem, as well as others of more 
simple triangular forms. In the dolmens also some of 
the chisel-shaped tips like those from the shell-mounds 
bave occurred. 

^^^ces of the old copper- mining industry of Spain have 
peen found in the shape of large mauls of stone, with a 
w channel around them destined to receive the 
;; fbrmed the handle* The bronze swords and 

much resemble those of Southern France and 
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Italy, while the flat celts of bronze and of copper are like 
those of Ireland. The palstaves, however, or flanged 
hatchets, have frequently a loop on either side, instead of 
one only as is commonly the case in most European 
countries. The socketed celts have also frequently two 
loops, a peculiarity which is more common in parts of 
Russia than in other countries of Europe. 

Coming down to what our author calls protohistoric 
times, various weapons and ornaments of the Early Iron 
period are figured, as well as some slabs of stone inscribed 
with what are apparently Phoenician letters. Of these, 
however, no interpretation is given. The concluding 
chapter is devoted to anthropological remarks, and full 
particulars are given of a series of skulls from some of 
the caves, together with photographic illustrations. 

The preface to the work is from the pen of M. A. de 
Quatrefages, who, however, goes far in advance of M. 
Cartailhac in his acceptance of the discoveries of Tertiary 
man. 

Those who are interested in the early history of 
mankind, and in comparative archzeology in general, will 
do well to consult M. Cartailhac’s book, in which they 
will find many other points of interest besides those 
which have been summarised in this brief and imperfect 
notice. J. E. 


OUR BOOK SHELF 

Educational Exhibits and Conventions at the World*s 
Industrial and Cotton Centennial Exposition^ New 
Orleans^ 1884 85. Special Report by the Bureau of 
Education. Part 1 . Catalogue of Exhibits. (Wash- 
ington ; Government Printing Office, 1 886.) 

The extensive collection of everything connected with 
education which was to be made at the Exhibition held 
at New Orleans, and also the remarkable success of the 
United States Bureau in obtaining and dispersing educa- 
tional information, have been referred to more than once 
in this journal. The Hon. John Eaton, Commissioner of 
Education, accepted the post of Superintendent, and the 
Government encouraged him to do everything in his 
power for the success of the undertaking; and this not 
unwisely, for the excellence or otherwise of the education 
exhibits of any locality is regarded as an attraction or 
warning by the most valued class of emigrants. Accord- 
ingly he made use of a visit to France, Belgium, and 
England to gain exhibitors, and in France he was very 
successful. At the Exposition he addressed large assem- 
blies of teachers, and to himself as well as to the Bureau 
which he represented were awarded “ Grand Diplomas of 
Honour ’’ for valuable contributions. An illustrated cata- 
logue of apparatus lent by the Bureau for experiments in 
the leading departments of physics is given in the Report. 
Among these the electrical instruments, as also a solar 
microscope, were particularly attractive at the Exhibition. 
Each State was urged to send specimens of the work, as 
also any objects which illustrated the growth and present 
condition, of its University; of its normal schools; of its 
schools of each grade ; the work, on uniform paper, id 
children in every subject and standard ; photographs and 
ground-plans of its best schools ; school literature pub- 
lished in the State ; technical work also, and both the 
methods and the performances of special schools, as for 
the blind, &c. Though not many States respond^ fully 
to this wide invitation, yet the fact that over nine thousand 
specimens (many of them vo/wnes of school- work) were 
exhibited by Ohio alone, vidth regrets that a mote ooiti* 
plete set from all cities could not be got together, dtom 
that a worthy response mjfLS made in some cases. 
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lettmrs to the editor 

[Tii hald himstlf responsible for opinions ex- 

pfoseed by his eorrespondents^ Pleither ean he undertake to 
return t or to correspond with the writers of^ r^eeted manu- 
eeripts. No notice is taken of anonymous communications, 

\Tk€ Bailor urgently requests correspondents to keep their letters 
,, as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts,] 

Mr, Wallace on Physiological Selection 

V In the September issue of the Fortnightly Reviciv^ Mr. A. R. 

: Wedlace published an article criticising the theory of physio- 
logical selection, and subsequently published a letter in Nature 
conveying the substance of that criticism. Having now replied 
to idl my critics in the current issue of the Nineteenth Century^ 

> I will here give the substance of my answer to Mr. Wallace. 

** (l) Mr. Romanes makes a great deal of the alleged ‘ inutility 
of specific characters,’ and founds upon it his extraordinary 
statement that, during his whole life, Darwin was mistaken in 
supposing his theory to be *a theory of the origin of species,’ 
and that all Darwinians who have believed it to be so have 
blindly fallen into the same error. I allqje, on the contraiy, 
that there is no proof worthy of the name that specific characters 
are usually uselos, and I adduce a considerable series of facts 
tending to prove their general utility. ” 

Now, in this matter I not only ** allege,” but prove, that 
I have upon my side Darwin himself Origin of Species,” 
pp, 17I1 i 76 » 421 ; Descent of Man,” p. 6 r) and more or less 
** all Darwinians.” Moreover, I have shown that the arguments 
whereby Mr. Wallace seeks to justify his own individual views 
are quite unworthy of their distinguished author, 

** \a) In support of his view as to the swamping effects of 
intercrossing, Mr. Romanes objects to the assumption of Darwin, 

' that the same variation occurs simultaneously in a number of 
individuals,’ adding : ’ Of course, if this assumption were 
gifted, there would be an end of the present difficulty ’ ; .and 
his whole argument on this branch of the question rests on the 
assumption being false. I adduce evidence — copious evidence — 
that the supposed assumption represents a fact, which U now one 
of the best -established facts of natural history. ” 

The copious evidence ” here alluded to consists merely in a 
reference to the well-known observations of Mr. J. A. Allen 
upon the kinds and degrees of individual variation exhibited by 
certain species of American birds. I am able to show that 
none of these observations have any bearing upon the “diffi- 
culty’ in question ; and that so far from the ** assumption ” in 
question representing “ a fact which is now one of the best- 
established facts of natural history,” even so accomplished an 
ornithologist os Mr. Seebohm displays so sublime an ignorance 
of Its establishment as to affirm, in his criticism of niy paper 
that “it is seldom that the difficulties of natural selection from* 
fortuitous variations have been so clearly, so impartially, but so 
candidly set forth. ” And he adds, speaking specially of birds^ 

* ^ far as is known, no species has ever been differentiated 
tinthout the aid of geographical holation,” i.e. without some 
check upon free intercrossing. 

V (5) Romanes states, as the special feature of his physio- 
cannot escape the presemng^^cy 

this, while I show that, on the contrary, it is hardly possible for 
th^ to survive to a second or third generation. » ^ ^ 

objwtion here is that the chances must be greatly against 
the physiological complements ” (or the suitably varied indivi- 
opijosite sexes) happening to mate, and, even if they 
that their progeny shoiUd likewise do so often enough to 

start a permanent variety. ^ c 4. r 1^ t i. - . . * - ^ 

In answer to this oh;i..rfrmn T n ^ , ... of a twofold answer. In the first place, it is impossible 

rd^ivelv verv lew in numhf^r P ogical complements, has imputed to me — namely, that such origin is always due to 

^ ww«*nea 

geological time ; the life of all species 


is incalculably long as compared with that of their constituent 
individuals ; and in every generation of individuals there are, in 
the case of most species, millions of fertile unions. Therefore, 
so far as we can form any estimate on a subject where all pro- 
portion seems to fail, wc may safely conclude that the ratio 
between the number of species which have appeared upon this 
earth, and the number of fertile unions between their constituent 
individuals, can only be represented by unity to billions, 

“In view of this fact I am not afraid of any calculation that 
can be made, in order to Jrhow how many chances there are 
against the confluence of those conditions on the occurrence of 
which my theory supposes the origin of a species to depend. 
According to Mr. W allace's estimate, the chances against the 
suitable mating of these physiological varieties ‘may be any 
number of thousands to one ’ ; so that, in view of the considera- 
tions above given, and the large number of species existing at 
any one time, we might conclude that Mr. Wallace supposes the 
birth of a new species to be an event of almost daily occurrence. 
Therefore, looking to w hat we all know are the real facts of the 
case, even if it were true that whenever one of these physiologic^ 
varieties occurs, ‘it is almost certain to die out,’ this almost may 
be here quite sufficient for all that is required. Thus, upon the 
whole, and under my temporary acceptance of Mr. Wallace’s 
assumptions, I confess it appears to me a somewhat feeble 
criticism to represent that tne conditions which my theory 
requires for the origin of a new species are probably about as 
rare in their occurrence as is the result which they are supposed 
to produce. 

“So much, then, for my first answer. My second answer 
simply is that from its beginning to its end this criticism is 
wholly in the air. Hitherto I have been considering his assump- 
tions merely for the sake of argument. But they are not my 
assumptions ; they form no part of my theory ; and, therefore, 
I repudiate them in ioto. The paper which Mr. Wallace is 
criticising clearly and repeatedly sets forth that I do not suppose 
the mating of physiological varieties to be wholly a matter of 
chance. Whether or not it is a matter of chance will depend on 
the causes which determine the variation. When these causes 
are of a kind which act simultaneously on many, on most, or 
even on all individuals occupying the same area, the element of 
chance is proportionally excluded. One very obvious, and 
probably frequent, instance of what may be termed collective 
variation in the reproductive system — or a variation due to a 
common cause acting on many individuals simultaneously — is 
.actually quoted from my paper by Mr, Wallace himself, namely, 
changes in the season of flowering or of pairing, which insure 
that any section of a species so affected shall be fertile only 
within Itself, Collective variation of this kind may be directly 
due to the incidence of some common cause, such as changed 
conditions of life with respect to food, climate, station, &c. j or, 
as in the case of bud- variation, it may be due to a single * sport * 
affecting all the blossoms growing upon the same branch. But 
besides such direct action of a common cause, it is easy to see 
that natural selection, use and disuse, &c., by operating in the 
production of organic changes elsewhere, may not unfrequently 
react on the sexual system indirectly^ and so induce the sexual 
change required in a numl>cr of individuals simultaneously. All 
the parts of on organism arc so intimately lied together, and the 
reproductive system in particular is known to be so extraordinarily 
sensitive to slight changes in tlie conditions of life, or to slight 
disturbances of the organic system generally, that in their work 
of adapting organisms to changes of their environment all 
causes of an ‘ equilibrating ’ kind must be calculated more or 
less frequently to affect the reproductive system in the way 
required. 

“If I have succeeded in making myself intelligible, it will 
nave been seen that Mr. Wallaces objection to my theorj' 




awre&Uation of specific types has not been of nearty ^ fttjptowit 
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ipocuimice as upon the theory of phy;siological selection we should 
have antecedently expected Liking to the great semitiveness 
tk the r^roductive system^ to the numy and the varied causes 
which affect it, to the frequency with which these causes must 
have been encountered under Nature, to the hict that whenever 
a collective variation occurs of the kind which induces phy- 
sioh^cal sdecdon it must almost certainly leave a new sp^ies 
to record the fact — looking to all these things, the only real 
difficulty is to explain why, if physiological sdection has ever 
acted at all, it should only have done so at such comparatively 
rare intervals, and therefore have produced such a comparatively 
small measure of result. If my critics had adopted this line of 
argument I should have experieneed more difficulty in meeting 
them. Bui, as the case now stands, it seems enough to remark 
that 1 do not know of any way in which an adverse criticism 
admits of being more thoroughly exploded, than by showing that 
the difficulty which it undert^es to present is the precise opposite 
of the one with which an author is m his own mind, and at that 
very time, contending. 

** Seeing how remarkable has been the misunderstanding dis- 
played by such competent readers as Mr, Wallace and Mr. 
Seebohm— a misunderstanding on which they both found their 
only objection to my theory — I should have been compelled to 
suppose that my paper faiM in clearness of expression, were it 
not that (as above shown) they have disregarded the literal 
construction of my sentences. Nevertheless, it is probable enough 
that I may not luve sufficiently guarded against a misunderstand- 
ing which it never occurred to me that any one was likely to 
make. For I supposed that all readers would have perceived at 
least that the mam feature of the theory is what my paper states 
it to be — namely, that sterility with parent forms is one of the 
conditions^ and not always one of thi results^ of specific 
dififerentiation. But, if so, is it not evident that all causes which 
induce sterility with parent forms are comprised by the theory, 
whether these causes happen to affect a few individuals 
sporadically, a number of individuals simultaneously, or even 
the majority of an entire species ? ” 

Gkorge J. Kumanks 


Meteor of December 2S, 1886 

The meteor referred to by your correspondent “ J. M. H.‘* 
(Natcre, January 6, p. 224) was also observed at Bristol at 
loh. 28m. The path was from 95^ 4 * 9J'’ to 106J* - 6*^. A train 
of sparks was thrown off from the nucleus as it slowly fell. 

Comparing the apparent course of the meteor as recorded at 
Sidmonth and Bristol, it is evident that its radiant -point was at 
about 77^ + 30P, near 8 Tauri. It belonged to a shower which 
appears to have a very extended duration, and has been specially 
relerred to, with diagrams, in Nature, vol. xxxi. p. 463. 

This recent meteor affords unmistakable proof that the radiant 
near 0 Tauri continues active until the end of the year. The 
rdlative paths at Sidmouth and Bristol show that the meteor 
was about 97 statute miles high at its first appearance over a j 
point in the English Channel some 28 miles off the Isle of • 
Wight. Moving with a very slight inclination west of north, it 
disappeared 10 miles south-west of Niton, Isle of Wight, when 
39 mues high. It traversed a path of 62 miles at an inclination 
of 69^ to the earth's surface. 

The duration of the meteor was about three seconds, so that 
iU velocity appears to have exceeded 20 miles per second, which 
is greater than that of a body moving in a parabola, though the 
diOi^Dce may quite possibly have been induced by observa- 
dooal errors. As regards visible effect, the meteor can lay no 
claim to the dignity of a fire-ball, but it is one of considerable 
Interest as belonging to the remarkable display of 0 Taurids. 

Bristol, Januaiy 7 W. F. Denning 


The Production of Ozone 

I SHALL be much obliged if you can inform me through your 

Ho' What apparatus would be most conveniently and easily 
worked by ordinary persons for the production of ozone in a 
room? I have tried a four-celt Smeea battery with a Siemens* 
ozone tube. This produces the required quantity of ozone, and 
works well in the ^nds of nec^e used to scientific apparatus, 
but the general manipulate (espedally as regards keeping 
the battery in working order) is above most people. 

(2) Is there any battery you know that would give good 


results and be easily worked by people wholly unused to 
tiiic apparatus (domestic servants for instance) ? The quaarit, 
requim is what would keep the air of an ordinary sitrihg-foom^ 
say 18 X 16 X ti feet so chaarged, that ozone would be alwayi 
just sensible to the smell. 

I see by the advertisements of the hotels in the Enmdine^ 
that the air in their corridors is kept constantly ozonisM. (3^ 
Could they adapt their electric light dynamos for this purpose 
(4) If so, how? 

I may say I have no ** trade purpose ** in making these queri^ 

I am a sufferer from phthisis, and find relief in the xnhalation 
ozone, but I want an apparatus that I could leave to my servant 
to manage. W. H. 

** Brading,** Madeira Road, Bournemouth 


yONN ARTHUR PHILLIPS, F.R,S, 

B y the sudden death of this chemist and metallurgis 
on the 5th inst. geology loses one of its ablcs 
leaders in a department where the labourers are not ver 
numerous here, and at the same time one of the kindlies 
and most helpful among the students of science. Mr 
Phillips was born in Cornwall, and among the metaUiferoul 
rocks of that county began the scientific researches whicli 
he has since prosecuted with so much success. Having 
early shown his taste for mining and metallurgy, he wal 
sent to obtain his training in these subjects at the Ecoli 
des Mines of Paris. As far back as 1841 he began tq 
contribute papers to the scientific journals. His earl| 
essays were almost wholly devoted to chemical and metafl 
lurgical subjects. His studies among the Californian goldl 
fields, however, led him to investigate wider questions if 
physical geology. By degrees he turned into the domaiu 
of petrography, and for the last sixteen years it has becil 
mainly in that branch of science that his original rcsearchej 
have been carried on. His papers on the eruptive rocks 
the south-west of England are admirable illustrations 
the value of the union of chemic^ and mineralogica 
qualifications in petrographical inquiry. Most of his tim^ 
during the last two or three years had been devoted to th* 
production of large and important treatises. Of these hi 
volume on “ Ore Deposits,** published in 1884, has takei^ 
its place as a standard English work of reference. At th 
time of his death he was busy with the preparation of ; 
new edition and expansion of a work on “ Metallurgy,* 
which he had published when still a young man. In thi^ 
task he had associated Mr. Bauerman with himself, i 
whose competent hands the volume is sure to see the ligt 
in a form worthy of its author’s reputation. Those wh^ 
were personally acquainted with Mr. Phillips, while the;’ 
lament the loss to science which his sudden death hai 
indicted, mourn still more the extinction of a life 
singular simplicity, earnestness, and kindliness. He W2 
a large-hearted and open-handed man, fond of takin 
every chance that came in his way of doing a good d« 
and helping every' one to whom his help could be 
service. 


BOTANICAL FEDERATION IN THE WEST\ 
INDIES 

I N the nearest of our tropical colonial possessions, whic 
comprise the group of islands gcnerallv known t 
the West Indies, the dominant industry for the lai 
hundred years has been that of the sugar-cane. Sugar anj 
rum are indissolubly connected with these islands, 
under the circumsunccs which existed fifty 
there is no doubt that lowlands in the West Indies ^ 
better suited for the remunerative cult^ and growth 
the sugar-cane than any other plant. Owing to a varjety 
of causes, among which the alfolition of slavery 
extension of sugar plantations In other lands are the chiefJ 
sugar-growing m the West Indies has suffered numerous 
Inverses of fortune. Latterly, the difficulties of pj— 
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hay« been greatly increased by the improved production methods not only to die sugar-cane but to all other 
of beet-sugar in £ur(n>e. plants which may be found suitable to the circumstances 

The ohm sugar islands at present are Barbados, of the several islands. Hitherto two botanical establish- 
Antigua, St. Vincent, Trinidad, St. Lucia, and Tobago, meats have been maintained for the West Indies --one at 
At Jamaica, sugar and rum are still the staple industries, Tamaica and the other at Trinidad. From these centres, 
aTO form 39 per cent, of the exports, the balance being out especially from that of Jamaica, economic plants and 
mde tip by other industries, such as coffee, fruit, and dye- information by means of annual reports and other publica- 
woods. At Trinidad cacao is largely grown, and the ex- tions have been regularly furnished, and such agencies 

S >rt value of this article is nearly two-thirds Aat of sugar, have greatly assisted in enlarging the scope of experi- 
renada, once a large sugar-growing colony, is now almost mental culture, 
entirely devoted to cacao. Montserrat is becoming noted In the Report of the Royal (West Indian Finance) 
for its lime plantations, and exports of lime-juice ; while Commission, appointed in 1883, stated that there 

Dominica exports concentrated lime-juice, cacao, cocoa- was a growing inclination on the part of the planters in 
nuts, and tropical fruits. The Bahamas have a large other West Indian colonies to apply for seeds and plants 
tropical fruit trade with America, supplemented by the to the Botanical Establishment in Jamaica, which could 
export of sponges, to the value of ;£6o,ooo annually. In supply each island with what it required in the most 
spite of these smaller industries, however, there is no econoinical manner. Sir Joseph Hooker, commenting on 
doubt that the chief business of the West Indies is still this report, expressed the opinion that there could be no 
that of sugar. A capital of something like fifty millions doubt that the future prosperity of the West Indies would 
sterling is invested in it, and the people are naturally be largely affected by the extension to other islands, un- 
reluctant to relinquish an industrj^ which has, in the course provided with any kind of botanical establishment, of the 
of a century, become thoroughly established, and which is operations so successfully pursued in Jamaica. And it 
familiar in its details to all classes of the community. But, was suggested by Mr. Thiselton Dyer that, in addition to 
after all, it is impossible to overcome the logic of facts: the distribution of plants, there might be organised a 
and it is admitted on all sides that sugar, under present regular system of botanical bulletins, containing practical 
circumstances, can with difficulty be grown and manu- hints as to the treatment of economic plants, and the con- 
factured to pay a profit. Hence it is not surprising that ditions under which they might be best utilised as objects 
there is a strong aesire to enter upon other cultivations ; of remunerative industry. 

and it is well for the future prosperity of the West Indies At the instance of the Secretary of State for the Colonies, 
that this should be so. The depression in the past and it was ultimately decided that the whole of the West India 
the comparative poverty of the present are no doubt due Islands should be asked to co-operate in a systematic en- 
to the exclusive cultivation of one plant ; for under such deavour to promote and extend the cultivation of economic 
circumstances, when the sugar-market is depressed, every- plants, and thus to develop more fully than heretofore their 
thing is depressed. If improvements in cultivation were natural resources. This proposition was duly laid before 
adopted, and if such high scientific skill as is applied to the Governments of Barbados, the two groups of the Lee- 
the manufacture of beet-sugar were applied to the manu- ward and Windward Islands, and the colony of British 
facture of cane-sugar, it is the opinion of many that the Honduras. On account of the want of direct and regular 
planters would again become prosperous. But something communication, it was found impossible to include the 
more is necessary. With the exception of two islands in Bahamas, while British Guiana is already supplied with its 
the whole group — namely, Antigua and Barbados — it is own botanic garden. The conditions on which the islands 
estimated that more than one-half of the actual surface of lying within the West India g^roup were asked to join 
the West Indian Islands is suitable for other cultivations in this industrial federation were, first, the provision 
than sugar-cane. This being so, the people injure their of an annual grant for the maintenance of a local station 
best interests by neglecting the resources at their disposal, to discharge the functions of a scientific outpost and a 
In purely sugar islands, such as Barbados and Anti- nursery ; and secondly, the contribution of small sums 
gua, ^rmanent improvement is to be sought in more towards the support of operations at the central establish- 
economic and improved systems of cultivation, added ment. These small sums were intended to cover the 
to which there should be a concentration of all purely special expenses incurred in behalf of each island in main- 
mannfacturing processes under what is known as the taining a depot for seeds and plants, and to pay the 
C/s/ne system. This latter system is already in exist- cost of publishing the botanical bulletins, which were 
cncc at Trinidad, St. Lucia, British Guiana, and in the intended to form an important feature in the scheme. 
French island of Martinique; and it is proved beyond The Legislative Council of Jamaica has recently expressed 
question that where the manufacture of sugar is treated as its willingness to give effect to the principle of the scheme 
a highly specialised industry, finer and better qualities are as regards making the Botanical Establishment in that 
^oduced, and the expenses are considerably diminished, colony one of the central points of action ; and it is 
Planters are therefore recommended to confine themselves anticipated that, while granting valuable aid to the smaller 
as much as possible to the cultural operations of a sugar islands, Jamaica itself will derive, both directly and in- 
estate. Under such a division of labour there would follow directly, considerable benefit from such vigorous and 
a more carefol trial of different varieties of the sugar- systematic working as would naturally arise in its own 
cane, a<raptea to the different soils, a more scientific area, as well as from a larger interchange of plants and 
application of special manures, and such general regula- seeds with the neighbouring islands, 
tion of all cultural operations as would produce canes of It is hardly necessary to observe that, in reply to the 
the highest saccharine richness. In Barbados, Trinidad. Secretary of State’s despatch, the smaller islands were 
and Jamaica, there are already Government analytical not slow to express their desire to be included in the 
chemists, who are qualified to give valuable information scheme, and steps were taken in several to give effect 
to planters as regards soils and manures ; and from to this desire by the establishment of local stations, 
a report recently prepared at Barbados by Prof. Barbados was fortunate in possessing favourable means 
Harrison it is evident that much good would result from for starting a botanical station in connection with the 
a larger utilisation of chemical knowledge as applied to Boys’ Reformatory at Dods, where land was already 
sugar cultivation, both in the interest of the individual and under experimental cultivation in canes and in fbod^ 
oi the p:eneral community. plants suitable to the district. This station is now at wotk, 

During the last five or six years efforts have been under a committee whose business is to supervise opera- 
to increase the efficiency of West Indian industries tions, and to communicate directly with the central 
by a wider and tnore general application of scientific establishment. 
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Gmiada, which is in a fairly prosperous condition, has 
enlarged the original idea of a botanic station by making 
piioyi«on for a small botanic garden, which is now in 
course of being laid out under the c^rge of a trained 
sttpertoendent (originally from Kew, but with Jamaica 
experience) at the Paddock, within easy reach of the town 
of St. Gec^e. At St Vincent the proposal to utilise the 
eld botanic garden of the colony as a botanical station 
has been adopted, but the provision at present made is 
insufficient for the purpose, and will require to be slightly 
increased. 

St Lucia, to the north-west of Barbados, has shown a 
spirit of commendable energy in taking up the idea, and 
has given practical effect to it through the operations of its 
well-organised agricultural society. An experienced cura- 
tor, also from Jamaica, has recently been appointed to the 
charge of the station, and good results are anticipated. 
At Dominica the botanical station has not yet assumed a 
mactical form owing to the depressed state of the finances ; 
but there is little doubt that ultimately such a station will 
be estaUished, and the resources of this fertile island more 
laimly developed. 

Further north, Antigua, more especially concerned in 
the cultivation of the sugar-cane, has joined the scheme, 
and apparently is only waiting the completion of hnal 
arrangements at the central establishment. British Hon- 
duras, which has already benefited by its intercourse with 
the Botanical Establishment in Jamaica, has the site for 
a station, and a managing body has been appointed to 
begin operations at an cany date. 


bmn opmtions at an early date. 

To give a certain cohesion and uniformity of action to 
these several agencies, it was thought very desirable that 
a visit should be made to the islands concerned by the 
head of the Jamaica Department. This was accomplished 
in the early part of last year by the writer of these 
notes, who was happy to devote a short holiday, on retire- 
ment from Jamaica, in visiting the islands at his own 
expense. 

During this visit sites for stations were examined and^ 
discussed, and suggestions made for their working on the 
lines best suited to local circumstances. As a practical 
instance of the feasibility of a botanical federation of the 
West Indies, it may be mentioned that recently an inquiry 
has been made, by ^neral consent of the local Legislatures, 
into the condition of the indigenous forest growths of these 
islands, by Mr. E. D. M. Hooper, of the Madras Forest 
D«partoent. 

The Reports on Jamaica and St. Vincent arc already 
published, and they are of such a practical and useful 
character that they cannot fail to have an appreciable 
edect vpon the treatment and management of ilic foiests 
both as reserves of timber to supply future wants, and as a 
means of maintaining a due humidity of climate and pro- 
tecting the sources of springs and rivers. These Forest 
Reports, when complettd, will add greatly to our know- 
lex^ of West Indian timbers, their nature, extent, and 
distribution ; and they will also afford for the first time in 
history the actual economic and meteorological conditions 
of ^e interior of several islands beyond the confines of 
the present areas under cultivation. 

In many instances the natural forest trees, as at Bar- 
bados, the Virgin Mands, and some of the islands of the 
Giefiac^es,havebeen nearly exteiminated ; those once very 
cbmfsiof}| and represented kirgcly in collections of botanical 
travellers of the last century, arc now almost unknown. If 
the botanical stations are carried on with due regard to the 
industrial wants of the community, and are not allowed to 
degenemte into mere nurseries for ornamental plants, 
th^ will indirectly do much to enlarge knowledge as 
regards local floras, and bring to light many indigenous 
plants likely to prove useful on account of such medicinal 
and economic properties as they may possess. In the 
year ift24 it was laid down as one of the objects of the 
then Botanical Garden, at Jamaica, that it should devote 


attention **to the investigation of many unknown native 
plants of the island, which, from the properties of those 
already known'", it is reasonable to infer would prove highly! 
beneficial in augmenting internal resources by supplying 
various articles cither for food, for medicine, or for manu'*^. 
facture, ... by means of which great commercial advan** 
tages might m obtained; among others, the various 
vegetable dyes claim particular attention, as promisi^ a; 
fruitful field of discovery.’’ As indicating the direct 
bearing which this one field of inquiry (vegetable dves) 
among many others had upon the future of Jamaica, it is 
interesting to note that while no dye-woods whatever were; 
exported from the island in 1824, a small trade of the 
value of 1859/. was started in 1833, which since that 
time has steadily increased, until now it has assumed re- 
latively large dimensions. The exports of dye-woods in 
1870 reached a gross value of 112,313/. (“ Jamaica Hand- 
book,” 1884-85, p. 375). 

Similar results in more recent times have attended the 
increased attention given to the cultivation of fruits th^ 
had been neglected in Jamaica. The export of these in 
1875 amounted to 14,912/., in 1884 the total value had 
I increased to 273,534/. 

Results such as these, although obviously of a special 
character, justify any attempt that may be made to improve 
the circumstances of the West India Islands ; and they 
afford also a striking instance of what is capable of being 
accomplished in these islands when careful investigation 
and judicious and enterprising effort are made to fit local 
circumstances to the demands of the outer world. 

As regards the carrying out of a scheme of local enter- 
prise in the West Indies, it may be mentioned that tlie 
recent appointment of Mr. William Fawcett, a highly- 
qualified botanist, to the post of Director of the Botanical; 
Department in Jamaica, and the transfer of Mr. Hart, 
late senior Superintendent at Jamaica, to the post of head 
of the Botanic Garden at Trinidad, appear to offer every 
hope of success to a botanical federation of the West 
India Islands. Jamaica and Trinidad, as the two foci of 
operations, could very well group round them the lesser 
islands, and the full realisation of such a scheme as is 
here indicated only requires such working out of details 
as may well take place at an early period. 

It is important, however, to bear in mind that the success 
of the Jamaica Botanical Department, which has acted for 
several years as the centre of botanical and economical 
operations in the West Indies, has been in a great measure 
due to the valuable suggestions and the moral and material 
support which for many years it has received from Kew. 
It was from Sir William Hooker that Jamaica received 
its first supplies of seed of the several species of Cinchona, 
which have laid the foundation of the only English 
Cinchona enterprise in the New World. It was from- 
his illustrious son and successor at Kew, Sir Joseoh 
Hooker, that Jamaica received its tea plants and seeas, 
india-rubber plants, coca plants, fibre plants, and regular 
and large supplies of ail the economic and medicinal 
plants which have flowed through Kew for distributiem 
to various portions of the British Empire. Few can 
realise the eminent services which have been rendered 
by Kew in this direction, both by its corrtspmidence ettd 
contributions, but there is eveiy reason to believe that 
the results will ultimately be apparent in the greater 
prosperity of the inhabitants of the West Indies, and in 
the larger development of their rich and varied reaoorcee* 

D. Monais 


AXr AND SCIENCE IN A NEIV UCST \ 

M r. BRETT is an artist of reputation 
able industry. His pictures are 
with appreciative purchasers. He is enrolled 
Associates of the Royal Academyt and no doubt Iwm 
forward to be in due time raised to the dignity of Acade* 
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midan. At the request of the Fine Art Sodety he has 
this winter allowed a series of about fifty sketches painted 
by him on the west coast of Scotland last summer to be 
exl^ited in the New Bond Street rooms. These sketches 
show that he has recently spent a long holiday among 
some of the most delightful scenery in the British Isles. 
As a man who has evidently got on in the world, 
looking back upon a distinguished past and forward 
to perhaps a still more distinguished future, he might 
reasonably be expected to smile pleasantly on the 
world that has used him so well. If the keen eyes 
that stand him in such good stead in landscape-paint- 
ing reveal to him the weaknesses and frailties of his 
fellow-men, one might at least anticipate that they w^ould 
wink hard at these shortcomings and rather turn to the 
good side of men and of things. But apparently Mr. 
Brett sees only too vividly what he conceives to be the 
impostures and ignorances around him, and his soul is 
stirred within him at the sight. The exhibition of his 
last year’s sketches has furnished him with the occasion 
for discharging the vials of a wrath which, like that of 
Tam o' Shanter^s wife, he must have been nursing for 
a long while to keep it so warm. 

The Exhibition (now closed) was illustrated by a 
pamphlet, w'hich on the title-page is described as “ An 
Explanatory Essay,” and on the first page is more 
emphatically designated as “ The Commentaries.” Mr. 
Brett, apparently with some presentiment that this liter- 
ary effort of his might not meet with the same kind 
reception that attends his pictorial labours, stipulated 
expressly, as he tells us in a “ Prefatory Note,” that his 
paper should be [)iiblishcd exactly as it left his hands. 
We cannot therefore plead for him that his essay was 
hurriedly thrown off in a fit of ill-temper. He ostenta- 
tiously goes out of his way to accept the responsibility of 
its matter and its style. description of each picture, 
from the artist’s point of view, with a running comment- 
ary on his method of working, the difficulties in Nature 
to be overcome, and his way of grappling with them, 
would have been interesting to the general public and 
valuable to artists and students of art. He seems to 
have started with the idea of writing some such com- 
mentary. But by the time he gets to the second page he 
catches sight of the red rags of imposture and ignorance, 
and without more ado rushes madly at them. The first 
victims of his fury are press critics of art. Nothing is 
loo contemptuous to be said of them. Mr. Brett looks 
on them as a set of ignorant charlatans, too idle to work, 
too proud to beg, but who are glad to earn the slender 
pay allowed to them by careless editors. Some wretched 
scribbler had pronounced his work to be “ laborious,” 
which we would have thought rather a complimentary 
epithet ; but Mr. Brett cannot forgive it. The writer 
who used it he stigmatises as a bell-wether,” and those 
who blindly followed his lead arc described as ‘^enlight- 
ened tom-tom players, who have gone on sounding the 
same note for a quarter of a century or more.” 

After this onslaught the painter tries to find his way 
back to where he was, ancf for a little while the reader 
begins seriously to entertain the hope that the promised 
commentary is coming. But the author gets upon the 
subject of clouds, and instantly a bigger bunch of red 
r^s looms in front of him. Down goes the head, and 
with one triumphant howl of derision the infuriated 
writer rushes at scientific men in general, and the Royal 
Society in particular. After this second outburst *he 
hardly calms down again till the end of the performance. 
No sooner does he turn from the treatment of the clouds 
to the ground beneath us than geological theories in all 
their hideous deformity and crass ignorance stare him in 
the face. The text is not roomy enough to contain all 
that be has to say about the misdoings of the geologists, 
^Mthat he has to overflow into a footnote* Next comes 
the turn of those misguided astronomers who have 


led mankind wrong about the moon and the planet 
Mars. 

One is tempted to ask what is the meaning of all this 
sound and fury. 'What relation has it to the pictures it 
is meant to preface ? What object can the writer have 
had in indulging in it ? Men of science are, no doubt, 
often wrong. But at least they take the trouble to try 
to be right. Their greatest aim is to get at the truth, and 
they welcome whatever will lead them nearer to that 
goal. They will even willingly learn from Mr. Brett if he 
has anything to teach them, though he laughs them to 
scorn, and derides them as “ scientific Tohnnies,” “lovers 
of jargon,” makers of “ real gibberish,” by whom various 
“forms of silliness are palmed off as science disguised in 
Greek or Latin.” If the meteorologist turns for sugges- 
tions to Mr. Brett’s essay, he there learns that “the 
fundamental phenomena of evaporation have always been 
misrepresented,” and that he and his gaping fellow- 
students of N ature will learn more about clouds from the 
pictures of a well known landscape-painter “ than from all 
the Transactions of the Royal Society put together.” If 
the geologist inquires what Mr. Brett has to say for his 
consideration regarding the “laws of the rocks,” he is 
told that water is a “ recent formation,” that upheaval is 
a “ childish conception/’ and that geologists “ignore the 
moan.” If the astronomer in turn asks what the author 
of “ The Commentaries” has to say in his department of 
knowledge, he is informed that Mr. Brett defies him “to 
point out a single instance of a volcano or a volcanic 
crater in the whole disc” of the moon. The “jargon” 
and “ real gibberish ” of modern science not only afflict 
the artist’s own soul, but they disturb the peace of his 
family, “One professor the other day,’’ he indignantly 
exclaims, “ learnedly instructed my boy that aqueous 
vapour was formed by evaporation ! ” Hapless youth I 
Let us liope that his father has found time to instruct him 
in “ the fundamental phenomena of evaporation.” 

After such a tirade against scientific men, one might 
suppose that Mr. Brett would be disposed rather to avoid 
them, or at least not to show himself ostentatiously in 
their company. And yet the reader will be amused to 
discover him, in the midst of these rabid denunciations, 
contriving to find room for a statement that he himself 
has written a scientific paper which has been published 
in a scientific journal, and that this important fact may 
not be missed, he quotes the paper in a footnote I Is Saul 
also among the prophets ? There would be something 
pathetic, were it not so ludicrous, to see the proud pater- 
nal way in which the artist brings forward his feeble little 
scientific bantling. We should not be surprised if he 
thought more of it than of some of the pictures that have 
made his fame. H is contempt for “ lovers of jargon ” and 
“real gibberish” is apparently equalled by his profound 
satisfaction with his own achievements. Not content with 
indicating the artistic value of his work, he claims that, 
“ if these sketches have any distinct peculiarity worthy of 
notice, it is that tliey are optically correct, or at least are 
intended to be so, and that intention, strange to say, is 
new in pictorial art” ! It would be interesting to hear 
the painter’s defence of the “optical correctness ” of some 
of the pictures. Did he ever see, for instance, a castle 
standing as he has depicted one in No. 22 ? Of his pecu- 
liar greens and blues we need not speak. They are part 
of his “ confirmed mannerism,” to use his own phmse, 
and are characteristic of his canvas, no matter under 
what skies and among what seas and rocks he may 
paint. 

The pamphlet to which reference has been made in 
this article would not, of course, have been noikotd hem 
but for the name of its author. Science owes to 
art, as art in turn lies under many oUigatioiis to science^ 
and it should be the aim of each to help tM 

other. That a man of Mr. Brett’s artistic atlainiimiM 
should have gone out of his way to of 
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siUineBS " is to be r^retted chiefly for h's own sake. He 
has injured his reputation for common-senset and this 
even a great genius cannot afford to do. 


T//£ NATIONAL SCIENCE COLLECTIONS 

r HE fallowing Report of a Committee appointed by 
the Government to consider the housing of the 
obj^s illustrating the physical sciences belonging to the 
nation has recently been printed and circulated. The 
Committee consisted of Sir F. Bramwell (Chairman), 
Lord Lingen, Colonel Donnelly, C.B., and Mr. Mttford, 
CB. 

I. We, the Committee appointed by the Lords Com- 
missioners of Her Majesty’s Treasury to consider certain 
questif^ that have arisen in regard to the Scientific and 
l*echnicai Collections at South Kensington, now hneg 
leave to present to their Lordships our Report thereon. 

2, The appointment of the Committee included the 
name of Sir Francis Sandford, K.C.B. ; but this gentle- 
man, in consequence of the pressure of other public 
business, has been unable to attend any of our meetings, 
and he has authorised the other members to proceed 
with the inquiry, and to report, in his absence. 

3, Our instructions were conveyed in a letter, dated 
Janua^ 14, 18B4, and a memorandum accompanying it, 
from Lord Richard Grosvenor to the Chairman, and 
were to the following effect : — 

" It will be the duty of the Committee (i) to consider 
and report upon the scope of the Scientific and Technical 
Collections, including the Patent Museum, and the space 
required for them, immediately and prospectively ; (2) to 
sufigest plans for housing these Collections in the existing 
galleries to the south of the Horticultural Gardens, or in 
new galleries to be built upon their site, and the adjacent 
ground now the property of the Government/' 

Present disposal of the Science Collections I 

4- Before we enter on the consideration of these ques- 
tions, it will be convenient to explain how the collections 
are at present housed. 

They are contained in five buildings which are shown 
on the accompianying Plan, Drawing No. I., and are 
marked a, b, c, D, e ; whereof A, B, c, and D are on the 
west, and e is on the east side of Exhibition Road. 

The buildings a, b, E, coloured yellow on the plan, and 
their sites, are the freehold property of the Government ; 
the buildings c, D, coloured blue, and their sites, are the 
property of the Royal Commissioners of 1851, from whom 
they arc rented by the Government. 

5, c is a block forming the centre portion of the gal- 
leries to the south of the Horticultural Gardens. It is 
about axp. feet long, 55 feet wide, and two stories high. 
It contains 22,000 square feet of available floor-space. 

This building is me property of the Royal Commis- 
sioners of 1851, and is at present leased from them by 
the Government for 1500/. per annum. The lease ter- 
minates in 1890 or 1^7, with a power up to January 
188S «f purchase for the sum of 30,000/., or, at the option 
<rf the Commissioners, for such sum, not exceeding 
35 ,ooq 4 , as may be fixed by the President of the Institute 
of Bnti^ Architects. 

6 . A and B arc the southern wing-galleries, the former 
on the east, and the latter on the west side of the central . 
block c, and having short returns or spurs, a' and b', to { 
the northward, at their external ends. j 

These wtng-gallenes extend about 280 feet in length on 
each side of the central block ; they are about 26 feet j 
wide, and two stories high. { 

The returns at each end are each 72 feet long, and one 
stem high. i 

Ine whole contain about 29,500 square feet of avail j 
able floor-space. 


These buildings, and their sites, are the property of thd 
Government. 

7. D is a building known by the name of the We 

Gallcr)\ It is 600 feet long, 33 feet wide, and two stone 
high. It contains about 36,560 square feet of available 
floor-space. 

This building is the property of the Royal Commisl 
sioners of 1851, and is at present rented from them W 
the Government for the sum of 2000/. per annum. Wd 
believe, however, it is desired to give up the tenancy ^ 
possible. 

8 . F. is a temporary building one story high, abutting 
on the south end of the permanent buildings of the 
Museum on the eastern side of the Exhibition Road. I| 
contains 7500 square feet of available floor-space* 

It is the property of the Government, but we under^ 
stand it must be pulled down before long, to make wa; 
for more permanent erections. 

9. Th'^sc buildings are not altogether devoted to thii 

Science collections. j 

The National Portrait Gallery at present occupied 
19,040 square feet, partly in the two floors of the easter: 
wing A (a portion of the freehold), and partly in th 
eastern section of the central block c (the leasehold porJ 
tion), of the south galleries. A space of 7500 square fee{ 
in the upper floor of the central leasehold block c, is al 
reserved for examination-rooms, 

A portion of the ground floor of the western gallery, d| 
has been, up to the present time, occupied by the PittI 
Rivers Loan Collection, but this collection is in course o| 
removal to Oxford. 

10. The Science collections are now contained in thi; 
western part of the ground floor of the leasehold centr 
block c ; in the ground floor and in part of the uppeij 
floor of the western freehold wing H ; in the noitner 
end spurs a' and B'; in the two floors of the wester 
gallery f) ; and in an unsightly wooden passage K. 

This passage runs outside the southern wall of thd 
south gallery, and forms the only approach from Exhi-| 
bition Road to the Science collections, it not being 
possible to allow the public to use the Portrait Gallery 
a thoroughfare. 

The ** Patent Museum ’’ is contained in the tcmf>Ofar 
building E. 

I. The total floor-space now occupied by the Sciencfj 
collections is therefore about as follows 

Squ(ir« f<e« 

Total sj^cc in c ... ... ... 22,000 

,, ,, A, B, an*l \\ b' 29,500 

„ i> 36.560 

E 7,500 


Dcfluct Portrait Gallery ... ... 19,040 

,, Examination -Rooms ... 7»5oo 


Total occupifd by the Collections 


95.560 

26,540 

69,020 


12. The Drawing No. f. also shows (marked G 
coloured red) the area of land which belongs to thd 
Government south of the present south galleries, whiclj 
land is implied in our instructions to be available f< 
luildings to house the collections. 


Scope of the Collections, and Space required] 

FOR THEM 

13. We may now proceed to report on the first subJe 
submitted to us, namely ^ ^ 

Tke scope of the Scientific and Technical CoUfeiio 
including the Patent Museum^ and ike space required fm 
them^ immediately and prospectively^ , . 

14* A Museum of Science was contemplated ^ as 
inte^al part of the Science and Ait Department from it 
creation in 1853. 
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Obji^cts w€re gradually collected, and when the Depart- 
ment was removed to South Kensington in 1858 these 
objects were, for the first time, arranged together in the 
J^useum for^ublic inspection. They were mentioned by 

House of Cfommons Committee in i860 as “ well worth 
preserving/' 

These collections, however, were not developed as 
much as the Art collections. Some objects were sent 
away to other establishments ; and for want of space in 
the South Kensington Museum, the greater portion of the 
remainder were removed to the galleries on the western 
side of the Exhibition Road, where they have remained 
till now. 

But public attention was frequently called to the subject. 

The Royal Commission on Scientific Instruction and 
the Advancement of Science, in their Fourth Report 
(1874), treated somewhat largely of these collections ; 
they noticed many interesting objects which they con- 
tained, but they pointed out the striking contrast between 
them and other British National collections. They ex- 
pressed their regret that there was no National collection 
of the instruments used in the investigation of mechanical, 
chemiCah or physical laws, although such collections 
were of great importance to persons interested in the 
experimental sciences. This defect in our collections | 
was, they said, already keenly felt by teachers of science, 
imd high authorities bad assured them that, on the Con- 
tinent, collections of scientific apparatus, when combined 
with lectures accessible to workmen, had exerted a very 
beneficial influence on the development of the skill of 
artisans. 

The Commission suggested, in conclusion, that the 
collections should be completed and consolidated, and 
placed under the authority of a Minister of State. 

In 1876 a Loan Collection of Scientific Instruments and 
Apparatus was exhibited in the galleries of the Horti- 
cultural Gardens. It excited much attention, and a 
memorial was presented to the Lord President, signed by 
140 of the best known men of science in the country, 
suggesting that it might be utilised in the formation of a 
National Science Museum. Some of the objects were 
left in the care of the Department, but no general action 
was taken. 

The question of the development of the Science Col- 
lections of the Department remained in abeyance till 
1881, when the Lord President, Earl Spencer, stating 
that **the importance of having a Museum for Scientific 
Apparatus was amply established,^' set on foot a series of 
inquiries to which we proceed to refer. 

15. For the purpose of these inquiries, the existing col- 
lections were divided into six heads : — Objects for the 
illustration of Science generally ; Naval Models ; Objects 
illustrating Building Construction ; Objects bearing on 
Fish Culture ; Educational Objects ; and Mechanical 
OlMects. 

Committees, composed of persons having specific 
knowledge in each of these branches, were appointed to 
examine the several collections, and expressed opinions 
on their condition, on the development which it would be 
advisable to give to them, and on the space required. 

As copies of the Reports on each head are reprinted in 
r ati Appendix (B), it will suffice to give here a general 
[outline of the opinions and recommendations they 
contain. 


Collections of Objects for the Illustration of Science 
generally 

M Phe Committee consisted of Mr. Wm. Spottlswoode, 
mt of the Royal Society, Professors Frankland, 
ftf Guthrie, Huxley, Judd, Chandler Roberts, and 
fton Smyth, Mr. Norman Lockyer, and the chief 
of the Science Department They expressed th« 
I that this question was of great importance in 
1 to the education, the industry, and the science of 


the country; they reported that the present collection 
was suitable for a nucleus of the contemplated Museum, 
and they recommended an examination, by the several 
Professors and other members of the Council of the 
Normal School, of the various classes of apparatus and 
appliances relating to their own subjects respectively. 

This examination was afterwards undertaken by a 
Committee of the various Professors, and the results, as 
already stated, arc given in the Reports. Recommenda^ 
tions were made as to the objects in each department of 
science, and the following estimate was given of space 
necessary to be provided 

Square feet 


Chemistry 6000 

Physics 6000 

Mechanics 5000 

Metallurgy 2500 

Geology and Mineralogy 2500 

Astronomy, Meteorology, and Geography ... jooo 

Agriculture ... ... ... 4000 

Biology 40CX) 


37»ooo 

The Committee also estimated that a further space of 
3000 square feet (making 40,000 in all) would probably 
be sufficient for any reasonable increase within ten years. 

Naval Models 

17. A Committee consisting of Lord Ravensworth, Sir 
E. J. Reed, K.C.B., M.P., Mr. W. Baskeomb, Mr. J. H. 
Morrison, and Mr. Joseph D. A. Samuda, considered 
this collection, and reported on it on March i, 1883- 
They expressed a strong opinion as to the utility of such 
a collection, gave some general suggestions upon it, and 
proposed to have it carefully examined in detail. 

This examination was carried out, and on April 4, 1883, 
the Committee based upon it a statement that a space of 
10,500 square feet was at once required, and that 10,000 
square feet additional should be provided for the increase 
during the next ten years, making 20,500 square feet 
in all. 

Structural Collection 

1 8. The Committee for this consisted of Mr. (now Sir) 
Charles Hutton Gregory, Past- President of the Institution 
of Civil Engineers, Mr, G. E. Street, President of the 
Royal Institute of British Architects, Mr. James Aber- 
nethy, President of the Institution of Civil Engineers, 
and Major H. C. Seddon, R.E., Examiner for the Science 
and Art Department in Building Construction. They 
reported, in 1881, that this collection was of great value 
in many respects, and recommended its maintenance, 
revision, and development. 

In July 1883 another Committee, consisting of Mr. C. 
H. Gregory, Mr. Horace Jones, President of the Royal 
Institute of British Architects, Mr. James Brunlees, Pre- 
sident of the Institution of Civil Engineers, and Major 
Seddon, took up the matter. They put forward detailed 
proposals in regard to the constitution and arrangement 
of the collection, and g^ve an estimate of 15,000 square 
feet of floor-space for it, to be increased to 25,000 square 
feet in ten years. 

Fish Culture 

19. The Committee for this collection were Prof. Huxley 
(Government In^ctor of Fisheries), Sir J. R, G. Mait- 
land, Bart., Mr. E. Birkbeck, and Dr. Francis Day. 

They expressed the opinion that it was highly desirable 
that the existing specimens should be develops into an 
economic Fish Museum, and they estimated about 5000 
square feet as the space required. 

Educational Objects 

20. The Committee for this were Dr. J. H. Gladstone. 
Rev. J. W. Sharpe, Mr. J. S. Fitch, Mr. J. Isetitt, ^ 
Mr. H. A. Bowler. 
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They stated that the collections would be of great value 
to School Boards, managers, and teachers, and they esti- 
mated 7000 square feet of surface as necessary, not 
including any allowance for the library. 

Mechanical CoUecHom 

21. The Committee appointed to consider these collec- 
tions were Mr. John Slagg, M.P., Sir W, G. Armstrong, 
Sir J. W. Bazalgette, Mr. James Brunlecs, Mr. E. A. 
Cowper, Prof. T. M. Goodeve, Sir Charles Hutton 
Gregory, Mr. John Hick, Mr. James Howard, M.P., Mr. 
Charles Manby, Mr. J. Hinde Palmer, Sir E. J. Reed, 
M.P., and Mr, (now Sir) B. Samuelson, M.P. 

They carefully examined the collections, including the 

Patent Museum ” (which, under the Patent Act, 1S83, 
had been transferred to the care of this Department on 
Januar)’ i, 1884), and made a comprehensive report, em- 
bodying suggestions for the improvement and the 
arrangement of the whole. 

They estimated that from 40,000 to 50,000 square feet 
of space would be required. 

22, Considering that the members of these Committees 
were selected, on the responsibility of the Government, 
for their competence as authorities in their respective 
branches of science, and considering the detailed nature 
of their inquiries, we assume their conclusions as the 
basis of our recommendations. 

We may also add that similar Committees are per- 
manently retained, under the name of “ Committees of 
Advice and Reference for the several collections 

23, We need not enlarge on the desirability that 
such a country as Great Britain should possess a tho- 
roughly good and complete National Collection of Scien- 
tific and Technical objects, any more than that it should 
possess a Museum of objects of Art or of Natural History. 

When it is considered how much the prosperity of the 
nation is bound up with industrial enterprises and occu- 
pations, and how largely these depend, for their success, 
on practical applications of science, it needs no elaborate 
reasoning to prove tliat the public exhibition of w^ell- 
seJected and judiciously arranged scientific and technical 
collections, particularly when used in connection with 
efficient courses of instruction, justifies its cost. 

24. There has lon^^ been a National Scientific and 
Technical Museum in France, well known under the 
name of the Conservatoire des Arts et Metiers, and this 
has often been referred to as a type of the institution of a 
similar nature which ought to be established in England. 

We reprint, in Appendix C, an article published in the 
Times newspaper of October 5, 1S76, which gives a full 
account of the nature and scope of the Conservatoire, 
and w'e have also received, through the courtesy of the 
Directors, full information as to the present contents and 
arrangements of the Museum. 

The premises are situated in an area contained between 
the four streets, Rue St. Martin, Rue Vaitcanson, Rue du 
Vert Bois, and Rue R< 5 aumur. This area is about 200 
metres wide by 140 metres deep, thus containing 28,000 
square metres, or about 7 acres. These 7 acres are not 
at present entirely occupied by the Conservatoire, but an 
enlargement of the buildings is in progress, which will 
extend them, including the necessary courtyards, passages, 
&c., over the whole area. 

The objects exhibited belong to a great variety of sub 
jeets, the following feeing only a brief indication of their 
general classification * 

Ar<?f<?rj.-^Horse*n^cbines, water-motors, wind-motors, 
steam-engines, hot air engines. Details and accessories. 

Hydraulic Machines, — Pumps, &c. 

Descriptive Geometry , — Fonns of curves ; teeth of 
wheels. Machines for producing special forms. 

Metallurgy,--'^ ox\L\rs% of mines. Minerals. Metal- 
lurgical procesi^s, Metals. 


Calculating and Counting Machines, 

Instruments for Surveying, 

Astronomy^ Almanacs and Calendars. 

Chronometry^ ancient and modern ; movements ; tools. 

Arts of Materials, processes, workm^n^s 

tools, &c. Constructions under water. 

Machinery. Mechanism. Elements of 

machines. 

Dynamometers and instruments for mechanical ob- 
servations. 

Cranes and other constructions for lifting and removing 
weights. 

Machine Tools of various kinds. Presses, &c. 

Engravings Uihography^ Printings &*c,t 

and paper-making. 

Force lain s Glass^ ami Pottery, 

Physics, — Mechanics. Molecular actions. Heat. Mag- 
netism. Electricity. Acoustics. Optics. Meteorology. 
Electro-chemistry. Telegraphy. 

Agriculture. — Apparatus of all kinds. 

Weights and Measures. — French and foreign. Weigli* 
ing-machines. Instruments of comparison. 

Iu>comoiion and Transport on ordinary roads, on rail 
ways, and on rivers, canals, and the sea. 

ManufacturcSs various. —Gunpowder. Arms. Chemi- 
cals. Bread. Sugar. Cements. Cutlery. India-rubber. 

Spinning fsnd Weavi/tg . — Textile manufactures *gcne- 
rally. 

Preparation^ Dyeings and Printing of Fabrics, 

Chemical Arts and Products, — Preservation of Timber. 
Gas. Distilling. Brewing. Tanning, &c. 

Industrial and Fine Arts. — Prints ; designs. Photo- 
graphy. 

Piclurcs and Drawings^ illustrative of Scientific and 
Technical matters ; a very large collection. 

There are in all about 10,000 objects. The collection is 
remarkably rich, both in historic apparatus and in the most 
recent inventions. The machinery is shown in motion 
two days in the week. The objects are used, when 
require^ for the lectures given in the Cons :jrvatoire. 

Nothing is added unless it can be utilised for teaching ; 
sometimes orders are given for models to be made, and 
sometimes objects arc purchased. When anything is 
offered as a gift, it is not accepted unless one of the 
professors will stale that it is really required. 

The collection is not in any way a Patent Museum. 
Formerly certain models of p itemed inventions were 
exhibited there, but this is no longer done. 

{To be continued ) 


NOTES 

The meetings held yesterday at St. James's Palace and the 
Mansion House, to which we have not time to refer at length 
ihi.s week, indicate that from the Prince of Wales downwards all 
interested in the proposed mcin^al arc willing to allow the 
necessity of making the Institutc^nc un a broad scientific basis. 
An admirable speech by Prof, Huxley at the Mansion House, 
following that of the Prince of Wales at the first meeting, shows 
that there is now no chance of the importance and of the 
necessity of collecting and arranging knrtvUdge being over- 
looked. i 

French geologists have cause to regret the blow which thehr 
science has received in the premature death of the welPknown 
geologist of Lyons, C. F. Fontannes, on December et the 
age of forty-eight. He w best known by his important numogra^ 
on the “ Stratigraphy and Paleontology of the Tertiary Deposit 
of the Basin of the Rhone ”--a work of laborious mean^ and^ 
great value from the mintfieneii and accuracy of its details* He 
established a claim on the gratHude of geologists by the inttnte 
pains he took in the orj:aiiUatl<m and working of the Inkm, 
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tatiotua GwTf>g!c*t Cpngtew. the success of which has been in 
afge measttie due to bis active help. HU pleasant smile and 
heety way of smoothing over personal friction will long be 
umeahered by those who witnessed them at the meetings of the 
Congress* 

SiE Feancis Bolton died at Boumemouth on Wednesday, 
he jth inst. He was bom in 1831, and entered the army at 
he age of twenty- six. For some time he served on the staff as j 
Deputy* Assistant Quartermaster- General, and in 1881 he retired 
vlth the rank of colonel. He was the inventor of the system of 
elegraphic and visual signalling which was introduced into 
he army and navy in 1863, and for these services and other 
mprovements and inventions in regard to warlike material he 
•eceived in 1883 the honour of knighthood. In 1870 he founded 
he Society of Telegraph-Engineers and Electricians. 

Last year some of the leading statisticians of Europe com- 
nned to form a new Society, the International Statistical 
[nstitute. If we may judge from its aims, as set forth in the first 
irticle of its statutes, the Institute is likely to do work which 
vill be of the highest service to Governments. It proposes to 
bster the progress of administrative and scientific statistics : 

* (i) by introducing as much as possible uniformity of method 
ind classification and of handling statistical material, in order to 
nake the results obtained in different countries comparable ; 
2) by calling the attention of Governments to those questions 
vhich require to be solved by statistical observation, and 
equesting from them information on subjects which have not yet 
>cen treated statistically, or have been only insufficiently 
reated ; (3) by creating international publications intended to 
establish permanent relations among statisticians of all countries ; 
4) by striving, through its publications, and, if possible, by 
mblic instruction and other means, to promote the spread of 
ound ideas as to statistics, and to interest Governments and 
Moples in the investigation of the phenomena of society.’^ The 
institute intended to have held its first general meeting 
n Rome in September last, but was compelled by the 
pread of cholera in Italy to abandon its design. It has 
low decided to hold its first meeting in Rome in Easter 
i^eek of this year, from April 12 to 16. Nearly fifty 
aembers have expressed their intention of being present, 
nd it is exj>ected that the attendance will be considerably 
arger. The Italian Government deserves the greatest credit 
or the generous and enlightened manner in which it is support- 
ng the Institute. It allows Prof. Boris, the Director-General 
>f the Statistics of the Kingdom of Italy, to act as Secretary, 
md in this capacity to use the services of his official staff. With 
he sanction of the Italian Parliament, it has granted a sum 
qual to 600/. to aid the Institute in printing its publications, 
md another sum of 400/. has been contributed to the expenses 
if the approaching meeting. Moreover, it has been arranged 
hat for the benefit of members who attend the meeting the fares 
m the public railways to and from Rome shall be reduced by 
me-half. Signor Grimaldi, the Italian Minister of Commerce, 
K tr3nng to induce other Governments to act in a similar spirit, 
md it may be hoped that his efforts will not be wholly un- 
uccessiul. 

On Satuiday evening last, Sir John Lubbock delivered, at 
Toynbee Hall, a lecture on ** Savages,*' the first of a new 
Ottrse. He pointed out that modem savages do not in 
b respects reproduce the condition of our ancestors in early 
Uhet. Even the Australians hold now a system of complex 
ales and stringent customs, which have grown up gradually, 
md cannot have existed originally. From the study of modem 
s^es, however, we may gain a fairiy correct idea of man as 
le axtatod In mteient times, and of the stages through whidi our 
Mutation Imsi haea evolved. The lecturer gave a fomarkahly 
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vivid and interesring account of some of the leading facts known 
about the customs, beliefs, and institutions of savage races. 

' On Friday evening last the Drapers' Company set an admir- 
able example to other City Companies by entertaining at its 
Hall in Throgmorton Street the students associated with the 
Whitechapel centres of the University Extension Scheme. The 
classes connected with this Scheme at Toynbee Hall are attended 
by no fewer than 631 students, who receive instruction in phy- 
siology, astronomy, history, and English literature. The fee for 
a course of twelve lectures is one shilling. 

The presidential address delivered at the annual meeting of 
the American Neurological Association in June last by Dr. Burt 
G. Wilder has been reprinted from the Journal of Nervous and 
Menial Disease. In this address Dr. Wilder discusses the ques- 
tion as to the need of some improvement in the nomenclature of 
the brain. He is convinced that the current nomenclature is to 
a large extent an obstacle rather than an aid to the advancement 
and dis.semination of knowledge concerning a complex organ % 
and, with regard to the encephalic cavities in particular, 
he holds that it would be better for the student if the 
incongruous and misleading y«a:jr?-descriptive terms, firsts 
second^ thirds fourth^ and fifth ventricle^ could be displaced by 
totally meaningless, but easily remembered, Chinese mono- 
syllables, like pran^pren^ prin^ and prun. Dr. Wilder has 
obtained an alphabetical list of nearly all the names which have 
been applied to the parts of the central nervous system, and, allow- 
ing for some omissions and duplicates, the numbers are as fol- 
lows .'—Latin, 2600 ; English, 1300 ; German, 2400 ; French, 
1800 ; Italian and Spani-h, 900 ; total, 9000. The number of 
parts designated by these names is considerably less than 500. 

Referring to the death of Sir W. W, Heughes, which took 
place near London on New Year's Day, the Colonies and India 
mentions that practically he initialed the Adelaide University by 
contributing 20,000/. in 1872 for the endowment of two pro- 
fessorships. He also contributed largely to the expedition under 
Colonel Warburton for the exploration of the interior of the 
Australian continent. He received the honour of knighthood in 
1880. 

M. Janssen, the Director of the Meudon Observatory, who 
has been nominated Vice-President of the Paris Academy of 
Sciences for 1887, will be President in 1888, according to the 
constant rule. 

It is said tliat M. Chevreul will resign his membership of the 
Academy of Sciences, and will return to his native place to 
spend the last years of his life in retirement. He has already 
sent in his resignation of the Directorship of the Museum. 

One of the last letters written by M. Paul Bert was read at 
the meeting of the French Academy of Sciences on the 3rd inst. 
In this letter M. Bert complained of the darkness in the town 
of Hano^ at night. Gas was too dear, and he had tried the use 
of petroleum. This, however, was a barbarous expedient, and 
he was anxious to know whether it would not be possible for 
him to make the Red River, which flows past Hanoi, produce 
the required illumination. “ Would the expense be great ? ” he 
wrote. ** Only think, if we succeeded we should be ahead 
of England and Japan ! " “ Answer,*' he added, “and answer 

quickly ; my days are numbered," The Academy decided that 
the letter should be preserved among its archives. 

A LARGE number of French scientific Societies are anxious 
that a building should be erected in Paris for their common use. 
A circular on the subject has been issued. The lead in the 
matter is being taken by the Geographical Society. 

A GOOD deal of canvassing has been gpkig on recently in 
Paris, in the Sorbonne, the Medical School, and the Academy 
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of Sciences, for professorships and seats in the Institute of 
France. Many superannuated professors have been removed, in 
consequence of the enforcement of a recent law ; others have 
died. In the Medical School, Prof. Sappey's place hm been 
given to M. Farabeuf, a distinguishei anatomist, although en- 
tirely devoid of philosophical tendencies. Prof. Gavarret, 
whose well-known researches, conducted many years ago with 
Audral, have been of the utmost importance for the physiology 
of respiration, has seen his place filM by M. Gartel, who has 
been his assistant for a long time. Prof. Peter has taken the 
place of M. Hardy, in the Professorship of Clinical Medicine. 
He is an obstinate opponent of M. Pastcur^s theories, but, never- 
theless, a good physician, well trained, and skilled in his part of 
science. Prof. Pagot, the well-known Professor of Obstetrics, 
resigned his appointment on the day of his seventieth anniver- 
sary, and it i^ likely that M. Pinard will be his successor. M. 
Pinard is an able obstetrician, a good teacher, an original 
worker, and is much liked by students and professors. The 
vacancy caused at the Sorbonne by the death of Milne-Edwards 
has been 6IIed by the appointment of M. Yves Delagc, who 
has been for a short time Professor of Zoology in Caen. 
M. Yves Delage, although a very young man. has done a good 
deal of excellent personal work. His principal investigations 
bear upon the circulatory system of Crustacea, the life history 
and anatomy of SaccuUna, a parasitic Crustacean, and the ana- 
tomy of the whale. In the Academy of Sciences, M. Sappey 
was elected soon after his removal from the Medical School. 
His personal work has been good, and bears upon human ana- 
tomy, upon the anatomy of the lymphatic vessels, of the air- 
reservoirs of birds, and many other points of comparative ana- 
tomy. M. Ranvier, the able histologist of the College de 
France, will very likely be elected to the seat of Ch. Robin. 
One of the competitors for Paul Bert’s seat is M. Ch. Rochet, 
the physiologist, and editor of the Revue S'.imtijique, 

A VERY good little guide to the most picturesque streets and 
buildings in the capital of Egypt, by Major £. T. Plunkett, 
K.E., has Just been published. It is entitled ** Walks in 
Cairo.” Major Plunkett’s object is to call attention to ^‘sights” 
which have hitherto been neglected by the writers of guide-books, 
—out-of-the-way mosques, in which the m >st graceful Arabesque 
forms may be found, with choice bits of marble mosaic and fine 
specimens of cabinet-work, and street corners made picturesque 
by minarets, overhanging stories, and windows of lace-like 
lattice-work. If any visitor is in doubt whether he would or 
would not enjoy the “ Walks ” described, he is advised to try 
one of them, and if be finds that uninteresting to try no more. 

Ok July 28 last, Miss Eleanor A. Ormerod, F.E.S., Consult- 
ing Entomologist to the Royal Agricultural Society, received 
from Revell’s Hall, Hertford, specimens of injured barley, 
which on examination precisely corresponded with the condition 
caused by attack of the Cecidomyia destructor, commonly known 
as the Hessian fly. A paper setting forth the results of her 
observations, with the opinions of high authorities in England 
and America, was read at the Entomological Society of London 
on December i last. An abstract of this paper will be found in 
the Entomologist for January. 

In the January Zoologist there is a very good representation 
of the Greater Horse-shoe Bat {RAinolop/tus ferrum-equinum'). 
It illustrates an article on “ Horse-shoe Bats ” by the editor, 
who remarks that as few really good figures of bats are acces- 
sible, those in Bell’s work being almost too small to be of much 
use, it is very desirable that no opportunity should be lost of 
obtaining correct drawings of the rarer species whenever they 
can be procured alive or in a fresh condition, so as to secure an 
accurate delineation of the natural features before they become 




distorted or shrunk in the process of drying. The plate vhlqti 
he oflto as a first contribution to such a series is from a 
specimen obtained by the Rev. H. A. Maepherson in 
I^von in August last. This specimen weighed little more than 
half an ounce the day after death. 

Several Arctic species of birds, which do not breed in 
England or Ireland, breed in Scotland. This fact is explained 
by Mr. Henry Seebohm in an article in the January Zoologist . 
Most, if not all, of the species in question breed in July, and, 
roughly speaking, they draw the line a few degrees below W F, 
They do not breed in any locality where the mean temperature 
for July is as high as 60% the reason probably having relation to 
the supply of food. Now, in a map of the world, in Keith 
Johnston's “ Physical Atlas,” giving the mean temperature for 
July in various parts of the earth, the isothermal line of 59* is 
drawn. This line separates England and Ireland from Scotland, 
passes north of the Gulf of Bothnia, through the town of 
Archangel, extends nearly straight across Russia and Western 
Siberia, but, east of the valley of the Yenesei, again rises until 
it almost reaches the coast near the delta of the Lena. Farther 
east in Siberia it plunges south again, much more rapidly than 
it rose in Western Euro{)e, and, passing south of Kamchatka, 
it embraces the Kurile Islands in the latitude of the Pyrenees. 
This line is almost exactly parallel with what is known of the 
southern breeding- ranges of the various Arctic birds under con- 
sideration. It is not, therefore, surprising that these birds 
should breed in Scotland ; and there is no reason, Mr. Seebohm 
concludes, for attempting to explain by any other causes than 
the ascertained climatic cause, the interesting fact that British 
ornithologists are able to study the breeding habits of so many 
species which their Continental fellow-students can only observe 
by travelling 500 miles or more farther north. 

The Journal of the S jciety of Arts prints an interesting letter 
from Mr. T. F. Peppe, on the cultivation of the so-called wild 
silks of India. Mr. Peppe points out that in many parts of India 
the jungle consists of the plants on which the tussur worm feeds, 
and that the supply of labour is practically unlimited. At present 
the work is carried on only by a few tribes who have been accus- 
tomed to it from time immemorial ; but nearly all the aboriginal 
tribes of India might be available, if their services were in 
demand. The chief obstacle to the rapid development of the 
industry is the difficulty of procuring seed-cocoons, which have 
to be sought for in the wild state in the jungles. This difficulty, 
however, Mr. Peppe thinks, will be gradually overcome, since 
in every cultivated tract there are always a few cocoons which 
escape detection and collection, and which add to the number 
of wild cocoons found in the next brood. The industry is pre- 
carious, but there are several crops in the season, and if one 
fails the others may succeed. Mr. Peppe has cultivated tussur 
for three years, yet he is not prepared to say how many broods 
are |>ossible in a year. Each brood so overlaps the succeeding 
one, that it is very difficult to distinguish one brood from 
another. 

A COURSE of five lectures on “ Molecular Forces ” will be 
dcliverctl by Prof. A. W. Rucker, M.A., F.R.S., at the Royal 
Institution, beginning on Thursday, the 20th inst. The remain- 
ing lectures will be delivered on the ayth inst., and on February 
3, 10, and 17. 

Messrs. W. Wesley and Son have issued the seventy-nin^^ 
number of their “ Natural History and Scientific Book Clrculotr.'* 
The most important part of the Catalogue appears ttnder the 
heading * ‘ Ornithology. ” 

We have received the “Year-book of Photography and the 
Topographic News Almanac for 1887/’ edited by Mr. Thomoi 
Bolas. F.C.S It contains, besides a cal<»ndar for the year 
and lists of j^ographio soeieties, a large number of notes 
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ides Ukely to be ioteresting and useful both to beginners in 
otogripby and to advanced practitioners. 

Tks Severn Fishery Board has issued an Almanac for the 
ur iS87i which is intended to show the law as to fishing in the 
vem fishery district, and to indicate to water-bailifis, fisher- 
and others interested in fishing, what they may look for in 
lerent months of the year. The information on which the 
itements in the Almanac are based was collected by the 
>ard’8 officers. 

The seventh volume of the Transactions of the Sanitary Insti- 
te of Great Britain, 1885-86, presents a full report of the pro- 
edings of the Congress of the Institute held at Leicester from 
tptember 22 to a6, 1885. The papers read at the Congress 
sre divided into three sections — (i) Sanitary Science and Pre- 
ntive Medicine ; (2) Engineering and Architecture ; (3) 
iiemistry, Meteorology, and Geology. Mr. John F. J. Sykes, 
onorary Secretary for the first section, recommends that a 
ecial day, or part of a day, should be devoted to the considera- 
m of domestic sanitation and ambulance. In both of these 
bjects ladies take great interest, and Mr. Sykes is of opinion 
at his suggestion, if adopted, would add immensely to the suc- 
ss of future Congresses. 

The amount of the rainfall at Ben Nevis Observatory during 
186 was 107 ’85 inches, the greatest monthly fall being 14*57 
ches in November, and the least 2*84 inches in February. In 
185 the annual rainfall was (see vol, xxxiii. p. 347) 146*50 
ches, the largest monthly fall being 24*33 inches, and the least 
•97 inches, the rainfall of 1886 being thus very much less. 

We understand that complaints have been made to the 
ishery Board for Scotland that steam-vessels have been 
fcently prosecuting beam*trawling overnight in the waters 
oscd by the Board’s by-law against this mode of fishing, 
ome time since the Board instituted legal proceedings against 
Mties who had infringed the by-law, some of whom were 
aed, and they also posted placards at the different harbours and 
Hseks in the prescribed waters giving notice of the terms of the 
jr-law, and it was hoped that the illegal practice would have 
een thereafter discontinued. The Board's cruiser Vigilant has 
ane what she could to protect these waters, but owing to her 
eing a sailing-vessel she cannot do this so effectively as a 
essel with steam power. In the circumstances the Board have 
istructed U.M.S. yackal^ at present cruising on the west coast, 
t once to proceed to the east coast and protect the inclosed 
feas there, as well as to take a general superintendence of the 
sheries. The prescribed waters include the Firth of Forth, 
t, Andrews Bay, and Aberdeen Bay. The present Jackal is 
new, powerful, and swift vessel, and is provided with the 
lectrtc light, which will enable her to sight vessels at a con- 
ideraWe distance on dark nights. The Board’s cruiser Vigilant 
ill at once proceed to the west coast and take up fishery duty 
lere, assisted by H.M.C. Daisy tender. 

The Report of the Swiss Commission for the Reform of 
iymnaiial Instruction has just been issued. The Commission 
jcommend that the teaching of Latin shall begin in the fifth 
lass, and shall be continued, for five hours weekly, up to the 
ighest class; that instruction in Greek shall depend upon the 
itpreascd desire of parents or guardians, and shall begin in the 
)urth class ; and that all scholars who do not learn Greek shall 
>am either English or Italian. Two spare hours gained by 
upits in English or Italian are to be spent in the study of natural 
?ieDce and mathematics. 

Ma. EdisoK, the electrician, of New York, is reported to be 
Mdouily* ill. 

The additions to the Zoological Society’s Gardens daring 
pMt week include two Barn Owls {Strix flammia) from 


South Africa, presented by Mr. £. Hume ; a Black-headed 
Gull (Larm ridibundus)^ British, presented by Mr, W. S. 
Rawlinson ; two Eyed Lizards (Lacerta ocellata)^ European, de- 
posited ; four Bramblings {Fringilia mantifringilla)^ British, 
purchased. 


OUR ASTRONOMICAL COLUMN 

The Six Inner Satellites of Saturn.— Appendix I. to 
the volume of Washington Observations for 1883 contains an 
important memoir by Prof, Asaph Hall on the orbits of the six 
inner satellites of Saturn. Of these, the two innermost have 
been known to us about 100 years, but the other four for more 
than 200, Owing, however, to the difficulty of making accurate 
observations of them, their orbits were but rough approximations 
until the publication of Bessel’s work on the orbit of Titan, 
which appeared in vols. ix. and xi. of the Astro nomische Nach- 
richteUf and from which that value of the mass of Saturn was 
derived which has been generally used up to the present time in 
computing the perturbations produced by this planet. Bessel 
likewise commenced, but did not live to complete, a memoir on 
the “Theorie des Saturns Systems,” of which Prof. Hall justly 
remarks that it *‘is still the most comprehensive investigation we 
have of the differential equations of this system, and of the 
various forms of the perturbative function arising from the figure 
of the planet, the ring, the action of the satellites on each other, 
and the action of the sun.” M. Tisserandhas shown, however, 
in a short but important paper, ** Sur le mouvement des absides 
des satellites de Saturne et sur la determination de la masse de 
Tanneau,” that Bessel’s determination of the mass of the ring 
from the motion of the line of apside‘> of the orbit of Titan was 
seriously in error, since he neglected the influence of the 
figure of the planet. We were, therefore, ignorant of the 
true value of the mass of the ring, but if the inner satellites 
moved in orbits which were decidedly eccentric, so that the 
motions of the lines of apsides could be accurately deter- 
mined, the mass of the ring and figure of the planet could 
be deduced. It was therefore a matter of great interest to 
determine these orbits as accurately as possible ; and Prof. 
Hall therefore undertook the observation of those satellites 
with the great refractor of the Naval Observatory, Washington. 
The ol>sei*vations of Titan, given in Prof. Hall’s paper, were 
made at Washington during the eleven years, 1874 which 
year Prof. Newcomb observed the satellite) to 18S4. During the 
years 1875, 1876, and 1877, Prof. Hall ol>served differences of 
R. A, and declination of Saturn and Titan at the same time and in 
the same manner as he observed lapetus, to which satellite he 
found the method well adapted. Rhea, Dione, and Tethys were 
observed by Prof, Newcomb in 1874 and by Prof. Hall in 1875, 
whilst for Mimas and Enceladus observations extending over the 
years from 1874 to 1879 have been used. In the reduction of 
the observations of Rhea, Dione, and Tethys, the observed 
places have been compared with places computed from the 
elements for these satellites given by Dr, W. Meyer, of Geneva, 
and corrections to his elements are deduced therefrom, llie 
corrected orbits show in each case a practically insensible eccen- 
tricity, and the observations of Mimas and Enceladus also can be 
satisfied within the limits of their probable errors by circular 
elements. Prof. Hall, however, draws attention to the fact that 
for the three innermost satellites the eccentricity of the orbit, 
and consequently the position of the line of apsides, cannot be 
determined with any certainty from the observations at his 
disposal. Some more accurate method of observation than that 
of the filar micrometer should be adopted ; possibly observing 
the conjunctions of the satellites w'ith the ends of the ring, the 
Cassinian division, and with the sides of the ball, might prove 
more efficient. A heliometer, if one existed of sufficient 
aperture, would probably furnish the most satisfactory means 
of all. 

^ The orbits of the five inner satellites being thus sensibly 
circular, any consideration of the motions of their lines of apsid^ 
is placed out of the question. These five satellites also appear to 
move in the ^lane of the ring. It is therefore easy to furnish 
tables of their motions, and Prof. Hall supplies them for the 
period 1875-1950, together with the elements of the ring, at the 
close of his paper. For the mass of Saturn, from the motions of 
Titan, Rhea, Dione, and Tethys, he finds the reciprocal to 
^ 34787 1*10. The best previous determinations nave been 
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as follows: — Bessel 3501*6, Leverrier 3529*6, Meyer 3487*45, 
and Prof, Hall, from the motion of lapetiw, 3481*3 d: 0*54, 

Prof. Hall carefully searched for addition^ satellites moving 
in the remarkable gaps between Rhea and Titan, and Hyperion 
and lapetus, but without result. 

Stellar Parallax. — The second Appendix to the Wash’ 
ington Observations for 1883, contains a second memoir by Prof* 
Asa^h Hall, not less interesting and valuable than the above* 
It will be remembered that Prof. Hall published a volume in 
1882, containing determinations of the parallaxes of Vega and 
61 Cygni from observations made by him? elf with the great 
26‘in^ refractor at the Washington Observatory. Prof. Peters, of 
Clinton, U.S.A., has since pointed out to Prof. Hall that the 
temperature correction to his observations had been applied with 
the wrong sign. Prof. Hall has therefore now reduced his observa- 
tions afr^, and given a new solution of the equations of condition. 
For 61 Cygni, Prof. Hall now finds a parallax of o"-270 ± o oioi 
from 101 ob^rvations extending from October 24, i88o, to 
January 26, 1886. This value is notably smaller than he ob- 
tained before, viz. o"'4783, or than most other investigators have 
deduced. Thus Sir R. S. Ball had found o"*4756, Auwers 
<y'*564, and Struve, Woldstedf, and others values closely 
accor^ng. Prof. Hall appears, however, satisfied with hi 
results, and it should be rememberetl that Dr. C. A . F. Peters 1 
obtained a*' ‘349 for his absolute value of the |>arallax, the others j 
being only relative parallaxes. Prof. Hall’s value for Vega is also { 
rather small, viz. -I- o'' *134=!: 0*0055 from 128 observations, but j 
agrees very much belter with other mwlem determinatums ; 
Brlinnowin 1869 from the same com par Ison- star, but by mcasiiTe 
of distance and position, and not of differences of declination 
only, having obtained ir = o" *212 d: o" *0098. Prof. Hall also 
attacked the parallax of two other stars, 6 (Bode) Cvgui, the 
parallax of which has recently been detennined at Uunsink, 
^ing one, and the curious star 40 (0®) Eridani the other. For ] 
the former he finds a negative value, whereas Sir K. S. Ball 
gave »= 4 - o"‘422 d: o"*054, but only as a “merely provi- 
sional’* value. The parallax obtained for 40 Eridani, w — 

4. o'"' *223 d: o"*0202 is in fairly close agreement with Dr. Gill’s, 
riz, w = o''*i66. In the early part of this important paper Prof. 
Hall gives a full discussion, in his usual thorough and painstaking 
manner, of the value of a revolution of the micrometer-screw 
employed in the observations. 

Astronomical Prizes of the Academy of Sciences. 
The Paris Acacimie des .Sciences have decreed the 1 -alande 
Prize to M. O. Backlund for his labours on the motion of 
dele’s comet ; the Valz Prize to -M. Bigounlan for his re- , 
searches on personality in the obser\*aiion of double stars ; and { 
the Damoiseau f'rize, for the revision of the theory of the j 
satellites of Jupiter, to M. Souillart, with .an etuouragemmt to j 
M. Obrecht of a thousand francs from the Damoiseau fund. t 

ASTRONOyfICAL PHENOMENA FOR THE 
WEEK 1887 /ANUARV 16-22 
/pOR the reckoning of time the civil day, commencing at 
' * Greenwich mean midnight, counting the hours on to 24, 
i$ here employed. ) 

At Greenwich on January 16 

S«A rites, 8h. im. ; souths, f2h. 9m. 58*8$. ; sets, t6h. 19111. 
ded. on meridian, 20*^ 56’ S. : Sidereal Time at Sunset, 
oh. 2m. 

Moon (at Last Quarter) rises, 23h. 47m.*; souths, 5h. 41m. ; 
sets, llh. 24m. ; deck on mersdian, 4** 14' S. 

Decl. on nwrkUan 

... 23 55 !• 

... 19 54 S. 

... 16 24 s. 

... 11 42 s. 

... 22 I N. 

* lodkatet that the ruing it that of the precoding cventog and the setting 
that of the following moratog. 

QccuUaUoni of Stars by the Moon (visible at Greenwich) 

Corresponding 
anglos Irom w- 

iag. Ditap. Reap. t*x to right for 
tnvtrtod imago 

h. m. h. «> a 

6 ... 2 5 ... 3 5 ... 61 193 

6 ... 24 ••• 3 57 • 44 

S ... 7 44 ... 8 35 ... 44 318 


Jan. 

16 

17 

17 ... 

Star 

U Cephei 
Algol ... 
A Tauri 


h 

21 

3 


Mars at least distance from the SuiL 
Jupiter in conjunction with and 3* 40^ south 
of the Moon. 

Mercury at greatest distance from the Sun* 
Variable Stars 
Decl. 


RA. 
h. m. « 4 

o 52*3 ... 81 16 N. 


h. m. 

Jan. 16, 23 2 M 
„ 21 22 40 m 
- . V. M 24*^ 

and at intervals of a 20 48 
12 10 N. ... Jan. 16, 22 48 m 


3 0-8 ... 40 31 N. ... 
3 54*4 






20, 

21 41 m 

5 Librjc 

... t 4 54-9 •• 

8 4S. . 

•• »> 

20, 

2 42 m 

U Corona’ ... 

... IS 13-6 .. 

.3* 4 N- • 

•• »» 

20, 

21 39 

W HercuUs... 

... 16 31-2 

. 37 34 N. 

•* » » 

18, 

m 

U Ophiuchi... 

... 17 ID’S .. 

. I 20 N. . 

•• tt 

20, 

2 44 m 

and at mlervals of 

20 8 

B Lyra? 

... 18 4 S '9 ., 

• 33 «4 N. 

.. Jan. 

22, 

21 0 nfj 
23 oAf 

5 Cephei ... 

... 22 25‘0 . 

• 57 5 ° N. 

• • I » 

18, 


Mercury 
Vesms ... 
Mara ... 
Ji^er... 
Sttum... 


Rises 

Sottthf 

Sets 

h. m. 

b. m. 

h. a. 

7 23 

... 11 13 ... 

15 3 

8 39 

... 12 ss ... 

'2 " 

9 4 

... 13 42 ... 

18 20 

t 23 

... 6 27 ... 

n 31 

15 29 

... 23 35 ... 

7 4 «* 


Ja*. 


8ur 


16 ... 6$Virgim8 
16 ... fioVirgioii 
16 ... /* Viiginis 


M sisnifies maximum *, w minimum ; tHj secondary minimum. 

Meteor- Showers 

Ne.ar y Orionis, R. A. 72”, Decl. 4* N, From Coma Berenices, 
R..^. 181", Decl. N. ; swift streak- bearing meteors. Near 
X Cygni, R.A. 295’, Dccl. 53"" N. ; somewhat slow meteors. 

GEOGRAPHICAL NOTES 

The opinions of Dr. Junker, who is now in Cairo, as to the 
best route by which to reach Emin Pasha do not help us much. 
Indeed, Dr. Junker docs not commit himself further than to 
suggest that by the shortest route, through .Masai Land, there 
would be difficulties as to food. Not more, we are inclined to 
think, than by any other route. Mr. Thomson passed through 
the country at an exceptinnally had time, when the cattle of the 
Masai were dying by hundreds from disease. The country is 
one of the richest game regions in .Africa, and by any route an 
cxqiedition must, as far as possible, be independent of local 
supplies. For an expedition of hundreds of men to attempt to 
cross the Victoria Nyan/a in boats would be extremely hazardous. 
Meantime it is evident both from what Dr. Junker says and from 
the letter of .Mr. Ashe, who has just returned from Uganda, that 
Emin Pasha is in an exceedingly perilous condition, and that 
every week’s delay risks his life and the lives of those who arc 
with him, for he has no ammimiiion. We hear, on good autho- 
rity, that Mr. Stanley has decided to go by the Masai Land 
route ; if so, it seems a pity that the only white man whoKaa 
explored this route will not be in the expedition. 

It is said that great administrative change.s are about to be 
made in Russian Central Asia. According to the Si. Petersburg 
Correspondent of the Times, the whole system of arbitrary 
military mixed with native government, formerly considered 
necessary for high political purposes of further conquest, is to be 
gradually modified and almost abolished by the introduction of 
Russian civil administration and justice, and the subordinatioo of 
the various departments to the Ministers in St. Petmbujfg. 
There is a proposal that Turkestan and the new Transcafiq^ton 
province should be amalgamated, the reason alleged beingtto 
they will be closely connected by the Transcaspian railway, 
which, after passing through Bokhara, will terminate at Tisn- 
kend. The Transcaspian province will therefore, it if g>n- 
sidered, be nearer to Turkestan than to the Cawcasuf, The 
s^eme is said to have been suggested by General Roswbacn, 
the Governor-General at Tashkend. It is opposed VN Genenu 
SbepelcfiT, Director of the Chancery of the Govemor*Gen e^ w 
the Caucasus, who is of opinion that it would be highly 
venient to remove the Tranicaspiao further from the <”**ffl* ** 
the central Government, and that, if olteratiorif are aowwaw 
necessary, it would l)e better to make the nrwly^ujqntrea. 
territory an independent province. 

According to the Novoe Vrmya, the 
despatched by the Central Asian Commercial Comity ' 
drine has passed through KaahgRr and entered Tmw. 

the Persian cities of Kutchan and 

to do the like in Tibet. It hae received wm the Ameer et 
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okbm a large tract of land on the banks of the Amu-daria, 
sar the.Cbardjui station of the Transcaspian Railway, for the 
-iltivatton of Cotton. In the Transcaspian there seems to be .a 
great ^strict suitable f cotton-growing, and there is a general 
opinion amon^ the commercial classes of Russia that the develop- 
nent of this industry ought to be steadily encouraged by the 
povemmcnt. 

The BolUttino of the Italian Geographical Society for Novem- 
rr contains an account of a second expedition by Signor E. 
odigliani to Nias, which has proved much more successful 
Khan his first visit to that island, reported in Nature, Novem* 
*’>er 16, 1886, p. 60. His ]>rimnry object was to discover and 
iscend the Mount Matsua, 600 metres high, seen by Von Rosen- 
Ibwg from the west coast, and figured on his map as the culmin- 
l^ing point of the island. Rut, although no trace could be 
"ound of this mountain, the hitherto unexplored south-western 
Ustrict was traversed from Serombu on the west to Lagundi 
Bay on the south coast. This district was carefully sui"veyed, 
|and the explorer succeeded in making rich zoological, botanical, 

land eJhnological collectioi 

Uo the Natural History Museum of Genoa. They include no 
'less than twenty-six hum.an skulls (fifteen of which were obtained 
at Hili Iloro in exchange for a ritle), about 120 birds, 2000 
butterflies, 1500 other insects, monkeys, fibhes, reptiles, and 
plants. The journey was made during the .summer of 1886, 
Signor Modigliani’s last cominunicalion being dated August lo, 
and forwarded to I'.urope fr mi (iurumt Sitoli, in the north of 
Nins, where he was then stationed with the intention of con- 
.tinuing his scientific researches in the island. 

On Tuesday evening last Captain Ciuneron delivered at the 
London Institution a lecture on “ Urua : its People, Government, 
and Religion.” In closing his lecture Cajitain Cameron said 
; that Urua w'oidd shortly come into great jinmiinence, for 
; lately some of the tdficers of the Congo Eitc Slate ha«I follow'ed 
i the river due east, across the great bend of the Congo, showing 
that it WMs a navigable river, and that if followed up it would lead 
^ to Kasongo’s capital. They were frequently hearing of the 
. London Missionary .S >ciety’s agents pushing uj) the new gre.at 
tributary of the Congo on the south, .so there could be little 
doubt that in a short time the Somami would be followed up to 
Urua, and that tradcis, missionaries, an<l others would soon come 
into the great kingdom of Urua, where there was a great work 
liefore them. However, they would have to bear in mind that 
they would not have to do with a little chief ruling over 200 or 
300 natives, but witii a powtuful monarcli wiio ruled absolutely 
over his people, and who would allow of no agreement which had 
^ not been ap])iovetl by liim. It was to be hoped that, as Stanley 
^ had been '•ucce.ssful before, he miglil be successful in his cx- 
pedition for the relief of Lmin Pasha, and also tliat those who 
( went into Urua w'ould bring civilisation and i)eacc, and be able 
to do av/ay with the horror* of the slave Ir.ade which obtained 
there owing the Portuguese and the Arabs. Urua was rich in 
many kinds of miner.als and other products, and the people were 
a fine race. When the Kurojjcans came into om^ant contact 
with them, if tlu*y were wisely managed, there would be a great 
future for them. 

AND BALLOONING^ 

which stimulated the practical invention of the 
oalioon was ats use in war. I say practical invention 
because in theory the balloon was invented before the experi- 
ment of Montgolfier. 1 heory is ever the soil of practice. The 
idea of the Wloon has its starting-point in the principle of the 
, pressure of fluids elucidated by Archimedes, of Syracuse, 200 
■ l^ciorc the Christian era. The discovery of hydrogen gas 
?by Mr. Henry Cavendish, in 1760, led Joseph Black, the Pro- 
^ fessor of Chemistry at the University of Edinburgh, to suggest 

1 m one of his lectures that a weight might be lifted from the 
ground by attaching to it a sphere of hydrogen gas. A fruitful 
idea once expressed is rarely lost, however casual its first ex- 
pression. Some years later, Tiberius Cavallo, an Italian mer- 
chant, remembered the remark of Dr. Black, and, in 17^2, 
^Jested its truth by experiment. He first manufactured some 
|>ai>er bags, which he filled with hydrogen gas : to his disa*> 
escaped through the por«s of the 
|paper. He then collected the gas in soapy water, and the bubble 


of gas ascended. A soap-bubble filled with hydrogen was 
therefore the first balloon. The experiment seems to have been 
repeated by Cavallo at one of the meetings of the Royal Society, 
and described in the Transactions of that Society ; out neither 
Cavallo nor his colleague pursued the experiment further, and 
there was still to Ijc found the peculiar kind of energy that 
would transform the laboratory experiment into a practical 
reality. Books are indeed the carriers of thought. It is pro- 
bably due to a work of Priestley, in which were described those 
discoveries of Cavallo, and w'hich was translated into French, 
that Montgolfier, the paper-maker of Annonay, was fired to 
perform an experiment that is historical. He, as most of you 
know, filled a paper bag with heated air, the consequence being 
that the bag rose to the ceiling of the room. Montgolfier was 
not content with such trifling efforts : a ptitriotic motive stimu- 
lated him to attain greater results — the desire to make the in- 
vention of use to France in her wars ; and the paper bag of 
40 cubic feet capacity was succeeded by one of 680 cubic feet ; 
this, again, by one of 23,000 cubic feet. Montgolfier seemed 
on the high-road to a brilliant success. There was, however, 

1 another brain actively employed in eclipsing the fame of Mont- 
! golfier— that of Charles, the Parisian, who realised that heated 
j air would never become a satisfactory method of filling bal- 
I loons, heated air being three-fourths the weight of the air at 
j the ordinary temperature. He therefote took up the experi- 
I ments with hydrogen gas where Cavallo had left off. Hydrogen 
gas being thirteen limes lighter than air, its superiority in filling 
balloons was, lo his mind, indisputable, lie succeeded in 
making a material gas-proof, and consequently produced the 
first practical gas balloon. 

P'rom the efforts of Montgolfier and Charles began the his- 
tory of ballooning. I do not propose to discuss its general 
history this evening, with its startling incidents of adventure, 
nor to enumerate the good service the balloon has rendered to 
science in the hands of such men as Benedict de Saussure, 
Kol)ertson, and Glaisher, but to make a few remarks upon its 
use as an adjunct of war. 

By many persons, those who advocate its use in war are looked 
upon as crilhU'iasts. With many persons, an enthusiast is 
syn.mymous wdth a fanatic. Now, I agree that enthusiasm is 
sometimes expended on improper subject-matter — on wild in- 
cdierent schemes ; but give enthusiasm proper subject-matter, 
truth, and coherency, and it becomes a noble thing ; it is, in 
fact, the life-blood of science and art. It is, in other words, 
earnestnc.ss of iiurpo.^e. I think the use of balloons in war is 
worthy of this earnestnes.s of purpose. 

I have 10 bring before your notice this evening, in particular, 
a somewhat new departure in balloon-;, in which electricity is 
so combined with a captive ballo >n as to render it valuable for 
signalling-puq:>oses. Before 1 describe this special use for bal- 
loons in war, which I have had the honour of introducing to the 
English Government, and for which 1 hold patents in the prin- 
cipal foreign countries, I will say a few words concemiog the 
general use of balloons in time of war. 

The way in which b.alloons hive been chiefly utilised in war 
is for taking observations of the enemy. In such cases the 
balloons are captive. As early as 1793 French Government 
adopted the use of captive balloons. Such balloons were em- 
ployed with great success in those wars which the French 
Goverraent carried on soon after the French Revolution. There 
was a regular company formed, called “ Aerostiers,” and it seems 
to me that more practical work with captive balloons was done 
in actual war at this period than has been accomplished since. 
It was Napoleon who put an end to their career of usefulness in 
France, and who closed the Aeronautical School at Meudon. 

It is this use of captive balloons for observations that bug 
late^ been revived by the English Government, and experiments 
arc frequently carried on at Chatham under a Committee of the 
Royal Engineers. Notably amongst those who have been pro- 
minent in the revival of balloons for war purposes we may mes- 
tion the names of Major Templer, Major Elsdale, «fid Lieut 
Mackenzie, and the country, I think, has reason to thank theae 
officers for the really good work they have done with the means 
at their disposal. At the In^•enti<«ls Exhibition there was aa 
mchibit of balloons in the War Department Perhaps the more 
important feature of that exhibit was a balloon made of gold- 
beater-skin, sudi as was used in the war in Egypt. (W- 
beater-:skin is an admirable substance for forming halloons. on 
account of its lightness and capacity of holding gas. 

The free balloon has its use in war as well as the cap^ee one. 
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At the siege of Paris this use of balloons was demonstrated most 
elficientiy. At the time when the Parisians found themselves 
cat off from all means of communication there were but a few 
balloons in Paris, but the successful escape of some aeronauts in 
these few was considered encouraging enough to establish an 
aerial highway involving a more wholesale manufacture of 
balloons than has ever been undertaken, the disused railway- 
stations being converted into balloon manufactories and train- 
ing-schools for aeronauts. During four months 66 balloons left 
Paris — 54*being specially made for the administration of Posts and 
Telegraphs-— 160 persons were carried over the Prussian lines, 
3,000,000 letters reached their destination, 360 pigeons were 
taken up, of which, however, only 57 caihe back, but these 
latter brought 100,000 messages. These facts show that free 
balloons are useful in war. The utility of a free balloon would 
be largely increased if it could be steered against a considerable 
wind. Attempts have been made to navigate balloons on two 
principles : (1) by using the various currents of the air ; (2) by 
some kind of mechanical propulsion. I will say just a word or 
two on each of these heads. 

(1 ) As r^;ards mechanical propulsion. There are some persons 
who, when thejr hear any suggestion regarding a steerable balloon, 
denounce the idea as impossible ever to be accomplished. I 
think it a wiser course to reserve a definite opinion as to whether 
such a thing is possible in the future, as the experiments worth 
anything which have been made in this direction have been few 
and far between, and it is unwise to draw conclusions on a basis 
of inadequate facts. I will, however, say this much, that those 
who have the task in hand have a difficult problem before them, 
and that the engineer who first steers a balloon against a strong 
wind by mechanical propulsion will deserve a high place amongst 
the heroes of science. 1 will enumerate some of the difficulties 
in the way of steering a balloon against the wind by mechanical 
propulsion, and then proceed to give you a short description of 
some of the latest experiments that have been made. 

‘^ere is an essential difference of condition between navi- 
gating the water and navigating the a«r. In the former we have 
a body moving within the limits of two media, air and water, 
Tliese two mmia have different densities and elasticities, con- 
sequently resistances. In air-navigation the l>ody moves in one 
mraium only, which renders the motion of a paddle-wheel 
entirely useless in that one medium— a paddle-wheel moving in 
the air would effect nothing — therefore, the only available 
means of propulsion in air aivigation is the screw : this cuts into 
the medium. Now it stands to reason that this medium must be 
in a state of comparative rest, or else the work of the screw will 
be overpowered. A moderate wind is sufficient to overpower a 
strong screw, hence the obstacle to air-navigation by mechanical 
propulsion. Capt. Renard has recently sent in to the French 
Academy an account of his experiments with his so-callcd 
navigable balloon La France^ at Meudon. His experiments 
were decidedly interesting — in fact, they were in advance of 
anything yet accomplished in balloon guidance, but there has, I 
think, bera a tendency to exaggerate the results obtained. 1 
think anyone who reads carefully the accounts of those experi- 
ments which appeared in La Nature will see that the old 
dtflkui^ with the screw still remains. The experiments to 
which I refer took place in comparatively calm weather. It is 
said that out of seven performances the balloon returned five 
times to the place whence it started. This is certainly more 
than most balloons do. To accomplish this, much care and 
ingettaity must have been exercised ; but on reading the ac- 
counti^ we find that great care was taken for the selection of 
that kind of weather that would not make the work of the screw 
niL A whole month, in fact, had to elapse lietween the first 
ascent mentioned and the second, owing to unfitness of weather. 
On the day of the second experiment the wind blew from the 
nofth-north-west from Paris at a velocity of from 3 to 3*50 j 
metres ner second, starting from Meudon. The balloon was 1 
directed towards Paris at 4.25 p.m. It crossed the railway-line 
at 4.5^ reached the Seine at 5 o*clock ; at 5. 12 the b^oon 
entered the enceinte by Hastion 65. Then the aeronauts decided 
to go home. The balloon was easily turned, and, aided now 
by the aerial current, reached the exact spot whence it had 
started. The Jwmey going had taken 47 minutes, the journey 
back took 11 minutes. Such experiments as these, to my mind, 
deserve praise, because they were conducted in a scientific 
manner, and because some results were attained ; although the 
rmn of navigating a balloon against a wind of consider* 
able power certainly did not come to pass. One must, it 


seems, still be content with mere bread-crumbs of aciria! , 
navigation. 

(2) As regards the second means of navigating the air, by a fit 
selection of those varying currents that are frequently overlying 
one another blowing m different directions over the same spot. 

I think a closer and more methodical study of those currents 
might lead to satisfactory results. Up to the pre«ent time but 
little has been ascertain^ concerning them. Unfortunately for 
aeronautical science its Glaishers have been few, its mountel^ks 
numerous. It is true there has always l)een a difficulty m (he 
way of studying the aerial currents from a balloon, namely, the 
difficulty of keeping the balloon at a certain elevation. After 
expending ballast to make the balloon rise to a certain elevation 
for the sake of reaching a particular current, seme change of 
temperature produced by the sun or clouds will often affe^ the 
delicately-balanced machine, and alter its altitude. If it hiui 
risen higner, gas must be sacrificed to reach the lower level ; if 
it has descended, more ballast must be expended. In this way 
gas and ballast, which a celebrated aeronaut has called the 
“ life-blood of the balloon,” is quickly exhausted. It is these 
facts that make the successful expenment carried out by M. 
Lhoste last August so worthy of note. In his voyage across 
the Channel he made use 01 an apparatus which he called a 
*^jff0tteur/resn.^* This acted as a kind of floating anchor or 
brake, ft was a cylindrical iron vessel with a conical air- 
chamber at the top, I metre 60 centimetres in length, 22 centi- 
metres in width, weighing 10 kilogrammes when empty, and 60 
kilogrammes when filled with salt water. The fioiteur wiw 
attached to a bar underneath the balloon, on which a smalt sail 
was hoisted. The important function of this is, that by 

its means the same altitude of the balloon can be maintained 
when the favourable current is once found. By means of this 
fiotteur the water itself can be drawn up into a reservoir in the 
balloon and utilised as ballast, after sunrise, when the expansion 
of the gas by the heat of the sun's rays would otherwise cause 
the balloon to shoot upwards. By this method of adjusting the 
altitude of the balloon, several important observations of the 
various currents of air about which we know so little might be 
taken, and it would, 1 think, be well if Governments organi^d 
experiments with these various currents, as well as with 
elaborate screws worked with power inadequate for the purpose 
of propelling a balloon againsr a powerful wind. Perhaps the 
aerial machine of the future may be directed by utilising in a 
thoroughly scientific manner these varying currents. In ^uch a 
system of aerial locomotion t>erhap5 the screw may be userl as a 
kind of makeshift in a dead calm, when a change of level is not 
desirable, like the oars when there is no wind to fill the sails. 

One of the most practical uses of balloons in war is for sig- 
naUing. The utility of balloon-signalling consists in the eleva- 
tion obtainable. Any accepted method of signalling may be 
used in the car of an ordinary captive balloon, flag-signalling 
or lantern-signalling. But signalling from the car ol a balloon 
necessitates the use of a balloon of considerable size to secure 
the requirerl lifting-power. This limits the practicability of such 
a method. About a year and a half ago it occurred to me to so 
apply electricity to a cap’ive balloon that a method of flashing 
, signals from^a 1^1 loon is practicable while the operator remains on 
I the ground. Thus the weight of the operator is obviated, and 
consequently the balloon con be of such a size as to be extremely 
portable. It is my wish to thoroughly explain to you this 

method. In the interior of a balloon which is made of a 

material that is perfectly translucent and filled with hydrogen or 
coal-gas arc placed several incandescent electric Iraps. The 
lamps are in metallic circuit with a source of electricity on the 
j ground. In the circuit on the ground is an apparatus for making 
[ and breaking contact rapidly. By varying the duration of the 
flashes of light in the balloon, it is possible to signal acconling 
to the Morse or any other code. To thus place a source of light 
in the midst of the gas inside a balloon would not have been 
possible until the development of the electric light Many per- 
sons even now seem to think the proceeding of showing a 
inside a balloon a dangerous <mc. Therefore, before I descnlie 
my invention in detail, I will show you a few experim^tt, after 
which I think you will realise that the placiiw of the incan- 
descent lamp m«>idc a balloon is not attendco with 
[Experiment shown.] If 1 take a jar of hydrogen in 
and inseit a taper at the mouth, the «as catches fire, but tne 
taper goes out when I thrust It upwards in »e lar. You see, 
hydrogen gas takes fire under certain condltkms, hit is incapable 
Of itswf of supporting combustion. The fiawe you have seen 
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iirning at the mouth of the jar is the effect of the great affinity 
hich exists between the atoms of hydrogen and the atoms of 
tygen which, in the atmosphere of the room, borders upon the 
ydrogett of the jar. Further up in the jar the hydrogen atoms 
ave no oxygen atoms wherewith to combine. Now, it may 
^em a surprising assertion to make, but it is nevertheless true 
uU one could place a red-hot poker in the body of gas in a 
alloon without setting fire to it. If I were to ask anyone 
ere so to do, I am sure he would decline, and say the gas would 
stch fire as he placed the poker in the mouth. That is quite 
•ue ; and, to perform the experiment successfully, he would 
ave to avoid the borderland altogether. Here is a puzzle 
> put to your friends : — How to put a red-hot poker into 
body of a gas- balloon without setting fire to the gas. 
“ow, 1 will show you how to do this. [Experiment shown.] 
lere is a glass globe, through which a continuous slreani of 
oabgas is passing. You see this must be so, for I have ignited 
he gas jet at the top of the globe. Now 1 have stretched a 
ittlc piece of platinum wire across the terminals of an electric 
attery, and placed these terminals inside the globe. Now I 
krill cause the electric current to pass through the piece of wire, 
.nd it becomes white-hot, and we have this condition of things : 

. piece of white-hot metal unprotected inside a globe filled with 
;as. Now, if we were to substitute a balloon for the globe, 
.nd have a battery of exceeding power, and if we were to place 
, poker between the terminals 01 the battery, the red-hot poker 
n a balloon would be a fait accompli. The incandescent lamps 

v^hich we place inside the balloon consist of a thin filament of 
arbon indosed in a glass globe exhausted to a high degree of 
lir. This filament of carton is raised to a white heat by the 
}lectric current. [Experiment shown.] 1 have thrown the > 
mage of a filament of carbon upon the screen, rendered thus 
ncandescent On my table 1 have another globe filled with gas 
nside, which is our incandescent lamp. This is the condition 
>f things we have in the balloon. [Experiment shown.] Now, 
tome person may say ; “ Suppose by accident you get an explosive 
nixture of oxygen and hydrogen inside the balloon, and that 
his fragile little bulb breaks.*’ Well, if it does break, one lamp 
vill be lost ; that will be all the damage done, for the oxjrgen 
present will at once destroy the carbon filament. [Experiment 
ihown.] I will show you this experiment by breaking an in- 
landescent lamp in the midst of this inflammable piece of tow ; 
rou see, 9 A I break the lamp, the light instantaneously goes out, 
LS the action of the oxygen is to destroy that delicate carbon 
iridge which you have seen depicted on the screen. Now, one 
nore of this series of experiments. [Experiment shown.] Here 
s another globe filled with gas ; in this I discharge a naked 
dectric spark between two platinum points. I perform this 
experiment to show you that, even if there were a bad connec- 
ion in the electric arrangements inside the balloon, there would 
)e no danger of firing the gas. However, in the special form I 
)rovide, I obviate all chance of any sparking, so that, in case of 
he contingenejr of there being an explosive mixture of oxygen 
hydrogw inside the balloon, there would be nothing to deter- 
nine it. TIuU an electric spark can fire a mixture of hydrogen 
md oxygen in certain proportions I can shov^ you by producing 
his respectable electric spark by means of this induction- 
nachine, and then bringing near it a jet of coal-gas. [Experi- 
nent shown.] 

A c^vement size for one of these signalling-balloons is a gas 
yipacity of some 4^ cubic feet, or, if required, they can be 
nwe smaller than this. Varnished cambric is a euitable mate- 
*ial. I wve two separate arrangements for suspending the 
raps inside the ^llooo ; the first consists of a holder m^e 
ikc a ladder, the lamps being placed one above the other in 
nultiple arc. Here is this arrangement before you, with the 
amps Jit mp. This arrangement is convenient because of the 
mtfi br^th of the ladder, which is easily admitted into the 
balloon. The ladder arrangement casts a small 
hadow on the balloon. In my opinion this shadow is of no 
ionsequepce whatever ; but 1 have an alternative method which 
obviates the appearance of any sliadow altogether. It consists 
^ ball^ from which project lamps at various angles ; the 
irrai^ement is protected from risk of breakage by a wire frame- 
work, [Expenment ahown^] 

The Ibrm of contact-breaker which produces the intermittent 
fashes of light is in form somewhat like a Morse key. In reality 
f is WiMitialiy different. An ordinary Morse key, such as is 
Uu not withstand the large currents used 

P the limps, la my latest form of contact-breaker I use 


carbon-contacts. These can be easily renewed at trifling cost 
when worn away. [Experiment shown.] I have also on my 
lecture-table another form of contact-breaker [experiment 
shown], in which there is a rubbing contact faced with platinum. 
The leads which convey the electnc current to light the lamps 
must be as light as possible, consistent with the current they 
have to carry, and [experiment shown] here is a special type of 
cable I have had manufactured for the purpose. By means 
of the model balloon before you, I will now show you the 
action of the key. We will flash the words ** A Merry Christ- 
mas and Happy New Year to you all.*’ [Experiment shown.] 
On the switch-board which contains the key I have an 
arrangement to switch on the lights in the balloon continuously, 
in this manner, because these portable balloons thus illuminate 
would be useful for other purposes than for flashing signals, viz. 
for a preconcerted signal, or as a * ‘ point-light ** to guide 
advances or retreat. 

The source of electrical power for working the lamps inside 
the balloon may be varied according to circumstances. It may 
be : (l) a small dynamo ; (2) a storage battery ; (3) a primal^ 
battery. Each of these three forms of power can be supplied in 
portable and convenient form. In some cases, where there is a 
stationary d3mamo-machine in close proximity, storage-cells may 
be conveniently used, as they can be charged from this stationary 
dynamo, and brought into the field as required. I used storage- 
cells just now to light up that ladder of lamps and for working 
the lights in my model balloon. These storage-cells are, you 
I see, arranged at the foot of my lecture -table. A portable way of 
obtaining power would be, I think, to use a little gas-engine 
with dynamo combined, such as, by the courtesy of Messrs. 
Crossley Brothers, I am enabled to show you this afternoon at 
work. [Experiment shown.] This might be fixed on the 
waggon, with all the other apparatus connected with the bal- 
loon. The engine would be worked by the gas, which is always 
a necessary adjunct to the balloon. The gas-supply might be a 
portable apparatus for generating the gas, or else the method of 
storing gas in steel botUes could be adopted. This has been done 
successfully by our own Government. At the Inventions Exhi- 
bition a bottle of compressed gas was exhibited in the War 
Department. I now wuh to show you how easily gas may be com- 
pressed, stored up, and used when wanted. Here is a small 
bottle of compressed hydrogen, and I will soon transfer the gas 
from that to this goldbeater-skin balloon, which now rises to the 
ceiling. [Experiment shown.] There is another method of 
li^j^hting these balloons — by using a primary battery. There is 
a very excellent primary battery now in the market, invented by 
M. Schanschieff. A good primary battery has long been a great 
desideratum. For some time I have searched to find one that 
was anything near the mark for electric lighting purposes. This 
battery which is before you is the best 1 have had in my hands, and 
I am applying it to several of my patent arrangements. I am g^ad 
to be able to show you one of these batteries in working order. 
[Experiment shown.] In this comparatively small compass we 
have 32 cells. The size of each cell is 3J inches by 2 inches. 
In the cells we have a single fluid solution — ^sulphate of mercury 
acidulated. There is a sample of the sulphur in this bottle. Now, 
with most single-fluid batteries we have what is technically 
called polarisation, which means diminution of electric power* 
Mr. Sc^nschieff has overcome this polarisation, and in over- 
comity it he has done a great deal towards the development of 
electrical appliances. There is one piece of apparatus connected 
with the balloon worth mentioning. This is the reel for windiiy 
the cable. [Experiment shown.] The electric connection 
made, you see, as the cable unwinds. 

The advantages which I claim for this method of signalling 
are, briefly : It facilitates night-signalling ; it facilitates signalling 
to long distances ; and in places where the ordinaiy methods 
would fail to be of any use, such places as hilly and wooded 
districts, the apparatus is portable and simple ; the balloon 
shows a large body of light. In order that you may realise the 
use of a balloon in time of war in a place where ordinary sig- 
nalling would be of no use whatever, I have pr^Mured the ilhui- 
trations which my assistants will now throw upon the scieeia* 
Here we have a mountainous region. There are supposed to 
be two friendly armies separated by chains of mountains, and 
wishing to communicate. Now these two armies might be pos- 
sessed of every other modem appliance for signalling fimm the 
mond without being able to make a signal semi by either side* 
Therefore, in the scene before you, the signallers of one araiy 
, are depicted as filling the portable signaUl^-baUooii with gas 
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preparatory to the ascent few: purposes of signalling. The army 
on the other side of the mountains has already sent up a 
similar balloon. ITie next scene shous a nearer balloon 
ascended to a certain height. Now the two balloons are about 
to communicate. You see the Dashes of light from the balloon. 

Although this Invention is not two years old, it has already a 
short history. It wm exhibited in model in the War Depart- 
ment of the Inventions Exhibition, and while on exhibition 
there the method uas referred for Government trial under a 
Committee of the Royal Engineers at Chatham. During the 
time model was being exlubitcd at South Kensington, some 
experiments were tried with a balloon of 4000 cubic feet capacity 
at the Albert Palace. In this balloon were placed six lamps 
worked to 16 or 20 candle-power. The six lamps took a cur- ! 
rent of some 9 amperes, and the electromotive force was 24 j 
volts. The source of electric power then used was 25 cells of 
the Electneal Power Storage Company. 

During this Exhibition the value 01 the 
method for long-distance signalling was well " 0 

tested, the flashes of light &om the balloon 
beii^ observed as far as Uxbridge, a distance 
of sixteen miles. This was effected by less 
than 100 candle-power. I used the same 
apparatus for the Government trial at Chat- 
ham, after which trial 1 received an order 
hrom the War Office to supply some of my 
apparatus to the Royal Engineers. The 
stem was again tried at Aldenhot under 
e Signalling Department. On the day 
fixed lor the trial there was a snowstorm and 


in the skies would have told the tale of the events below*^a tain 
that would have been ewrly read — and perhaps that brave 

f eneral would then have left Khartoum, a conqueror, and With 
is life spared for the future service of his country. 

SOCIETIES AND ACADEMIES 
London 

Royal Society, January 6. — ** Preliminary Note on the 
Continuity of the Liquid and Gaseous States of Matter,** By 
William Ramsay, Ph.D., and Sydney Young, D.Sc. 

For several years past we have been engaged in an examlna* 
tion of the behaviour of liquids and gases through wide ranges of 
temperature and pressure. The results of our experiments with 
ethyl alcohol have recently been published in the Thilo$§pki€tU 


a fog, two very unfavourable conditions in 
a system of 8^;iialliDg, but signals were read 
and answered from my balloon, In fpite of 
snow and few, by the signallers $uti<med 
some few mucs ^ As I mentiemed the 
other day at a meeting of the Aeronautical 
Society, X wish, as the mventor of this system, 
to see it tried U» its utmost capacity, and I 
purpose to pat the system myself slaortly to 
the most rigorous of tests. One of those 
tests will I hope, to signal over the 
Channel, iu, to send up the bJjoon 00 some 
site on the English coast, pobahiy Dover, 
and obmrve whether the briloon can be seen 


on the French coast. The Channel is by no 
means the most favourable expanse for sig- 
nalUng, for there are frequent fogs in it to 
obscure the view. The Channel, however, 
is a time-honoured and pc^uiar measure of 
distance, and 1 must repeat here the wish 
1 expressed lately at the meeting of the 
Aeronautical Society, that, if the flashes of 
light can be observe over that expanse, I 
Impe the public will look upon the accom- 
plishment, not as a sensational feat, but as 
showing the mrnctical value of balloon-sig- 
nalling. Up tul lately I have only considered 
my system as being useful to the army. I 
think, however, it would be also usefm to 
the navy, 1 have schemed a method of 
eapfoying these balloons on board ship. 
Tlw neatest use in the navy would be, 1 
thiids, for coast-signalling — slgnailing round 
comers ; I have been asked to submit this 


sdieme to the Admiralty, and am preparii^ 

to do so. The picture now before you repre- 

Mots its i»e hi the navy 00 board a ship 

Hationed in a bay, which vessel wishes to 

communicate with another at the other side of the cliffs whkA 

form the bay. It is, as you see, n^t-time. The ship that is 

not visible to you sends up the balloon, and now the two ballotms 

commence signalling to each other, [Experiment shoam.] 

You may perhaps be inclined to think that T ought to mention 
some one paitkalar occasion in history when this balloon would 
have been useiuK I do not think we need look far back to And 
one example. But a short while ago there was a brave general 
shut up in a besieged city with a few followers. Near at hand 
there were iriends ready to help, but ignorant of the immeK^te 


tnete were Iriends ready to help, tmt ignorant ot toe uninec^ie 
necesrilv of that hc^ Need 1 name that general and that city ? 
Now, it from Khartoum there could have arisen such an electric 
rignalling'balloon as 1 have described to-day, its flariits of light 


Trmniaeticm ; those with acetic acid hi the 
Chemical Socksty ; and the Royal Society have in their haatro a 
similar mvestigBtio& on ether. We have also flniriied a study of 
the thermal properties of methyl akohot . . . , ^ 

In consequence of a recent 
whii^ we have seen only the abstract 
abstracts), we deem it advisable to coannoi^^^ 
of an examination in which we are at pfwenti^Jgi^ 

We find that with the abowe-tnenrief^ 5 ^ 

eacepted, whether thqr «re in th ellqi^ 

tali to. 
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I, where w^lome is large* the term a approaches and 
natty eanais aero, while b diminishes and hnally becomes equal 
t wat of A ealcdated from the ordinary equation, 
rT 

V 

We have as yet only had time to apply this formula with ethyl 
ther to the liquid state j and as we are not yet quits certain 
rhetW the relation holds for volumes between 4 and 20 c.c. of 
gtamme of ether, we are at present engaged in measuremente 
rvohmles and pressures at temperatures between 220^ and 280°. 
tsmmiing the above relation to be true (and it is at all events a 
lose approximation to truth), it is possible to calculate those 
ortions of isothermals included within the liquid-gas area, and 
^presented in Andrew’s diagram by horizontal straight lines. 
¥e have calculated a few of these isothcrmals for ether, and 
md that the areas above and below the horizontal lines (see 
voodcut) are equal, when measured by a planimelcr. 

Kesen^ a AtH discussion of the subject until the completion 
if our experiments* we would here point out the similarity 
liitweefi the equation p ^ bt - a and those proposed by Clausius 
van der Waals to represent these relations. Clausius’s 
KT c 

^mula is / = , 

KT tr I 

md van der Waals’ p = . I 

v~b 

In these formulae Clausius’s a and c are equivalent to van der 
b nnd a respectively, but R has a different signification. 
We find that a somewhat similar formula agrees better with 
simeriinent than rither of the above ; it is 

RT fl 

/ * , 

' V -h Tv** 

frirtiire R, and a have the same meaning as in van der Waals’ 
br^ula. This formula expresses the results of experiments with 
proat accuracy, where the volume of i gramme of ether occupies 
iDt less than c.o* ; but at smaller vmumes it ceases to repre- 

tent the facts. 

It is to be noticed that both Clausius’s equation and ours 
ntrodttice T into the denominator of the second term ; they 
9vidently differ from our first equation p zz ht ^ in which a is 
independent of temperature. 

We shall soon be in a position to communicate the results of 
lito investigation, giving full data. 

• Paris 

j^eddemy of Sciences, January 3. — M. Gosselin, in the 
cdialr.-^A new method of determining the constant of aber- 
ration, by M. Loewy. M. Nyren having shown that none of 
^ m^ods hitherto adopted are free from systematic error, the 
dptoV here proposes a process by which all instrumental errors 
oiiey he avoided:, It also eliminates the effects of precession and 
natatto; and enables the observer to take accurate account of 
TO projper movements of the stars without depending on their 
sjpproxnnate values drawn from the catalogues. Lastly, it neu- 
tmises the parallactic effect of the stars, dispensing with the 
e^eriments needed to determine the instrumental 
^^as^ ^ In a word, it calculates directly the phenomenon of 
Smerrafron itself, without employing any plmiaU constant. — ^On 
tim idatiofls of the lactiferous vessels with the fibro-vascnlar 
sgwtem, and on M, T. Vesque’s aquiferous apparatus of Calo- 
by M, A. Tr^ul Further researches are described 
oununmng the conclusion already announced by the author 
TO»rding the numerous points of contact between the milk- 
yielding; vessels and the various elements of the fibro-vascular 
mtem in a large number of plants. It is further shown that 
me anatomical results described by him in the year 1865 are 
amply confirmed by M. Vesoue’s recent note on the aquiferous 
apparatus of Calophyllum Calaha , — Actinometric observations 
made during the war 1886 at the Montpellier Observatory, by 
M, A, Crova. The comparative study of these observations 
Crode by M. Houdaille with the author’s actinometer) with those 
oC the three preyious years confirms the conclusions already 
jriv^ at regarding the annual variations of calorific inten- 
«war mw.— Note cm the dhimal nutation of the 
JTObrlm globe, by M. Folic. The important consequences of 
TO TOStence of mis phenomenon ;for geology, astronomy, and 


geodetics are pointed out, and it is shown that it places beyond 
doubt the fluid state of the Interior of the globe surrounded by a 
relatively thin outer crust. — Note on the Maclaurin series in the 
case of a real variable, by M. O. Callandrcau. — On a class of 
differential equations, by M. Emile Picard. — Observations rela- 
tive to M. P. Serret’s recent note on a geometrical theorem, by 
M. L. Lindelbff. A slight error is pointed out in M. Serret^s 
calculation establishing the correspondence between the lines of 
curvature in two surfaces with reciprocal vector rays. — Note on 
the problem of electric distribution, by M. H. Poincard The 
author points out the defective character of the method proposed 
by MM. Neumann, Schwarz, and Harnack for solving this dififi- 
cult problem. —Remarks respecting M. Him’s observations on 
the now of gases, by M. Hugoniot. The author returns with 
regret to this subject, and makes some final remarks on M. 
Him's paradoxical inferences, calling upon him to present a 
complete statement of his experiments, and of the causes of the 
errors he professes to have detected in the calculations of the 
upholders of the kinetic theory. — Note on the specific heats of a 
perfect gas, by M. Felix Lucas. On theoretic grounds it is 
argued that the two specific heats of a perfect gas become in- 
creasing functions of the temperature. — On the nature of the 
electric actions in an insulating medium (second communication) 
by M. A. Vaschy. These problems of electro-statics are 
brought into general relation with those cie.riing with the 
equilibrium of the ether regarded as an elastic body. It is hence 
inferred that the electric perturbations must be propagated with 
a uniform velocity, just as a mechanical concussion is pro- 
pagated in an isotropic body, and this velocity must be that of 
light. — On electric pressure and on electro-capillary phenomena, 
by M. P. Duhem. — On a phosphate of hydrated silica, by 
MM. P. Hautefeuillc and J. Margot tet. From three analyses 
made with specimens obtained from different preparations it is 
shown that the formula of this substance is Si0.^,2Ph05,4H0. — 
Action of sulphur on ammonia and on some metallic bases in the 
presence of water, by M. J. B. Senderens. These researches 
have been carried out in continuation of MM. Senderens and 
Filhol’s studies in connection with the action of sulphur on the 
saline solutions and on those of soda and potassa. — Note on the 
maxima vapour tensions of acetate of soda, by M. H. I^escoeur. 
M. Berthelot’s conclusion that there is no isomery either between 
the solid salts or between the diluted solutions of the various 
acetates of soda, arc fully confirmed by the results here obtained 
by a different process. — On the preparation of the isobutylamines, 
by M. H. Malbot. It is shown that the three isobntylamines are 
formed in proportions differing little from each other, the operation 
constituting an effective method of preparing all these amines 
simultaneously. — Isomery of the camphols and camphors, by 
M. Alb. Haller. Here the author deals with the camphols of 
madder, of Borneo {Dryobalanops campkora\ and of yellow 
amber. — Heat of formation of some alcoholates of potassa, by 
M. de Forcrand. Determinations are given for the heat of for- 
mation of the propylate and isobutylate of potassa. — On 
some points relating to the action of saliva on the grain 
of starch, by M. Em. Bourquelot. — Experimental researches 
on mercurial intoxication, by M. Maurice LcmHe. The 
paper deals especially with the paralytic accidents and lesions 
of the surface nerves caused by this intoxication (chronic 
hydrargyrism). — Studies of the relations existing between the 
cranial nerves and the cephalic sympathetic nerve in birds, by 
M. L. Magnein,— Note on the red and white muscles in the 
rodents, by M. L. Ranvier. — Observations relative to M. 
Maupas* recent note on the multiplication of Leucophrys patuta^ 
by M.^ Balbiani. It is shown that the peculiar process of 
fissiparity in these organisms is not sneh a rare phenomenon as 
is supposed hy M. Maupas.— On the line of deveiopment 
followed by the embryo of bony fishes, by M. L. F, Henneguy. 
1 he author’s researches confirm the conclusions already arrived 
at by Kupffer and OSUacher. — On the amphipod crustaceans of 
the west coast of Brittany, by M. Edouard Chevrenx.— Obsen- 
vations relative to M. Viguieris note on the so-callad opMte 
rocks of the Corbins, ana to M. Deperet’s c omm ua ication on 
the Devonian system of the Eastern Pyrenees, by M. A. F* 
Nogu^.— Microscopic examination of the ashes ejecM bgr the 
Krakatdb volcano, by M. Stanislas Meunier. — A cchicad exami- 
nation of certain rare minerals, by M. A, Lacroix, Beaertptions 
are given of pteroHte, villarsite, gringesite, and gaaw^^e.-^ 
The death was announced of M. Francisque FosImtos^ a 41 ^ 
^gnulied geologist, srijo was awarded tiie Aewtewnr’s (kssMl 
Pme for the Ph^^ctl Sdeaoes in 1883. 
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Physical Society, November 19, 18S6, — Prof, du Bois- 
Reymond in the chair. — Prof. Licbreich reported on phenomena 
he had observed in the course of experiments respecting slowly- 
proceeding chemical reactions. ?If hydrate of chloral were mixed 
with an alkaline solution, then was chloroform formed in the 
shape of a white precipitate. This reaction occurred with all 
alkuine solutions, only the time varied according to the alkali. 
While, however, chemical reactions usually ensued in the whole 
mass of the reacting substances, it was here observed that, 
when the process of mixture was effected in a test*g]ass, the 
uppermost layer remained clear, no turbidity and precipitate 
formation occurring in it. This layer, which the speaker named 
the “dead space*' (“ todter Raum*’), was bounded on the 
upper side by the meniscus of the fluid, and on the lower side 
by a sharp boundary, baying, apparently, a curve opposed to 
the meniscus. In the capillary space between two glass plates, 
the dead space displayed itself in very beautiful formation. In 
horuontai capillary tubes the dead space came into shajje at 
Iwth ends, and in very short capillaries the reaction failed en- 
tirely. If from the dead space a little clear fluid were with- j 
drawn and warmed, then did the reaction set in. This showed ; 
that in the dead space both fluids were contained, and that it | 
was only their chemical actidn that was prevented. The dead j 
space showed itself in drops at the edge of the curve. In i 
the capillary space between two menisci was found an external i 
ring, and the middle clear, while reaction occurred only in .1 small { 
ring. If tubes were clos^ by a membrane above and below, 
and fllled with the mixture of hydrate of chloral and alkali, 
then did the dead space appear both at the top and the bottom. 
The same phenomenon presented itself likewise in animal mem- 
branes — for example, in a rabbit’s bladder or in an intestine. On 
the other hand, the dead space was observed neither in a gutta- 
percha alembic nor in a similar shaped glass retort. The 
speaker also discussed many other sorts of phenomena in respect 
of the dead space, both with the fluids already named and with 
other fluidc, demonstrating a large part of them by experiments. 

In conclusion, he set iip the hypothesis that, in the experiments 
referred to, the chemical reaction was hindered by phenomena 
of surface-tension, a matter which should be further investigated 
by additional experiments. A lengthy discussion followed 
this paper.— Dr. Weinstein then reported on a publication of j 
the Normal Standard of Weights and Measures Commission, 
“Construction and Repeated Trial of the Principal Standards 
and the Control Standards” (“Die Herstellung und W^ieder- j 
kehrende Pnifung der Hauptnorraalen und der Control!- i 
normalen ”). He brought out that in this publication the i 
idea of weight was officially defined by a mass, the unit j 
of which, the kilogramme, was c<|ual to a cubic decimetre 
of distilled water at 4* C, The trial of the normal metre 
of platinum resulted in the establishment of iU invaria- , 
bility. The kilogramme of platinum was likewise unchanged, 1 
while , on the other hand, the control standanl •kilogramme ' 
showed a slight tncTease of weight through oxidation. The 
examination of the dry measures resulted in showing a consider 
able diminution of volume, a fact which would have to be 
ascribed to elastic and thermal after-effects in the material that 
had been employed for the standard dry measures. 


swallowing movements as well as increased peristaltic move* 
ment in the intestine and stomach in men, and es peciallv in < 
his experiments with animals during the agony of sufifocatlon* 
In the discussion following. Prof. Zuntz corroborated the fact 
of the* appearance of increased peristaltic movements, and of 
the abnor Dally far advance into the intestine of the contents of 
the stomach during death by suffocation, citing, as he did, some 
earlier ex]:>eriments he had not yet published. Ity way of testing 
the assertion proceeding from the laboratory of Prof, Ludwig, 
that acid chyme was normally found in the small inteetine of 
animals, he had instituted experiments in which very soon after 
death he opened the abdomen of animals, and by a ligature 
isolated the small intestine from the stomach ; he then in eveiy 
case found the contents of the intestine neutral or alkaline. If 
on the other hand he poisoned the animals, as in the case of 
Ludwig’s experiments, with curare, then were the contents of 
[ the intestine acid. I'he cause of that, however, was that the 
animals had died from suffocation, and that the asphyctic blood 
had induced a lively peristaltic movement of the smooth intes- 
tinal muscles not paralysed by curare, and so, therefore, an ab- 
normally rapid ]>r()pulsion of the contents of the stomach into 
the small intestine. 
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Boia-Reymond in the chair. — After the re-election of the President 
and Council, in accordance with the statutes of the Society, and 
the disposal of several business motions, Prof. Falk communicated 
a case taken from his forensic practice, which was not without 
l^ysiological interest A boy was run over by a heavy van and 
in a few minutes died. A showed a gaping rupture 

of the thyroid and of the cricoid cartilage, the entrance of 
blood into the air-passages— causing death 1^ suffocation — and 
into the dwestive organs. It was, now, a remarkable and 
I^Tsiologiciuly interesting fact that the blood had penetrated not 
only into the stomach, but into the small intestinCf and that, as 
far as the neighbourhood of the coecum. Seetog that the 
abdominal organs were perfectly intactt and the intmnet even 
to a high dei^e anmmic, the blood must have proceeded from 
the stomadi, and that during the brief time of the aeony ; for 
peristaltic movements appeared indeed after death, but in no 
case in the stomach, and theifNunage of the contents of the 
^ontadi into the intestine was never observed after death had set 
tn. The speaker had, on the other hand, oboitved veiy violent 
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THURSDAY, JANUARY 20, 1887 


THE IMPERIAL INSTITUTE 

F or some time before the scheme of the Prince of 
Wales’s Committee was before the public, there 
Mras a feeling that it seemed only too probable that the 
Imperial Institute would be merely a show-place for the 
amusement of sight- seers and for the benefit of the show- 
tnen. Happily this danger has been averted. Prof. 
Huxley and others have sounded a note which has now 
brought the real basis of trade and commerce to the 
front* It is possible that the mere trade-product view 
will now give way, so that we may hope the scheme 
in its final form will be hardly less scientific than that 
sketched by us in the first of our articles on Science 
and the Jubilee” (p. 217). If this anticipation is realised, 
the Institute will be in every sense a worthy memorial of 
the fiftieth anniversary of the Queen’s reign, and will 
prove to be of enduring benefit to the whole Empire. 
There cannot be the slightest doubt as to the necessity 
for a vital change in our national way of regarding scien- 
tific as if they were opposed to industrial methods. 
There was a time when England, with her monopoly of 
coal and iron, had practically no competitors in the 
great markets of the world. By the splendid achieve- 
ments of her inventors, and by the energy and prompti- 
tude of her manufacturers and traders, she had got 
so far — having such a monopoly of raw material — ahead 
of her rivals that tnc foremost place in commerce seemed 


by all the principal speakers at the meetings in St* James’s 
Palace and the Mansion House last week. The Prince 
of Wales laid the strongest emphasis on the fact that, in 
all parts of the civilised world, commerce and manu- 
factures have been profoundly affected by the progress of 
science. “ I have, on more than one occasion,” he said, 
“expressed my own views, founded upon those so often 
enunciated by my lamented father, that it is of the greatest 
importance to do everything within our power to advance 
the knowledge, as well as the practical skill, of the pro- 
ductive classes of the Empire. I therefore commend to 
you, as the leading idea I entertain, that the Institute 
should be regarded as a centre for extending knowledge 
in relation to the industrial resources and commerce of 
the Queen’s dominions. With this view it should be in 
constant touch, not only with the chief manufacturing 
districts of this country, but also with all the colonies and 
India. Such objects are large in their scope, and must 
necessarily be so. if this it worthily to, .repiresei^ ^ 

the unity of the Empire.” 

Prof. Huxley spoke at the Hduse sWid, of' 

the speeches dHivered there, his was the most ttrikteS^J 
As the piV of the nation, and how an Imperial 

Institute might, be made to help d&, are never UkeV t^bd 
more lucidly or more impressively stated, it seems to us 
that we shall do our readers good service by printing the 
speech in full. Seconding the resolution proposed by 
Lord Rothschild, “ That this meeting pledges itself to take 
.lU practicable steps to assist in the formation of the Im- 
perial Institute, and to support it when brought into ex- 
istence,” Prof. Huxley said: — 


to belong to her by a sort of natural right Within 
the lifetime of the yiresciit generation all this has been 
changed. France, (Germany, and other nations gradually 
became aware that they also, if they pleased, might play 
a prominent part in the industrial movement, and they set 
to work in the right way to fit themselves for the new con- 
ditions of modern life. Recognising that permanent suc- 
cess could be accomplished only by knowledge and or- 
ganised effort, they provided for the education both of 
employer and employed by the establishment of schools, 
and by every means at their disposal encouraged the deve- 
lopment of science. The consequence is that England has 
been driven from some markets in which she was formerly 
supreme, and that in others she finds it hard to maintain 
her ancient predominance. There is not the faintest 
chance that she will recover the ground she has lost un- 
less she chooses to adapt herself to the altered circum- 
stances by which she is surrounded In commerce, as in 
all other relations, it is the fittest that survives ; and if raw 
material fails, then greater knowledge alone can triumph ; 
and the fittest commercial nation is the nation which equips 
it» workers with the most exact knowledge, the most alert 
intelligence, and the most thorough technical skill. If the 
Imperial Institute is founded and carried on in accord- 
ance with the best and most characteristic ideas of our 
time, it may make Greater Britain greater yet, if it helps 
to bring British industry under the dominion of the scien- 
tific spirit; and to secure for it this magnificent posi- 
tion ought unquestionably to be the aim of all who 
undertake to press its claims on the attention of the 
public 

This aspect of the subject was kept prominently in view 
Vot. Kxxv.— No. 899 


“He wished to state, very briefly, his opinion of 
the value of the proposed Institute from the point 
of view of a man of science. The epoch coincident 
with Her Majesty’s reign was remarkable above all 
corresponding periods of human history that he knew 
anything about for two peculiarities. One was the 
enormous development of industry, and the other was the 
no less remarkable and prodigious development of physi- 
cal science, which two developments, indeed, had gone 
hand in hand. The opinion which he was now expressing 
was not one formed ad hociox the purpose of this meeting. 
It was one which he expressed two or three years ago when 
taking leave of the Royal Society. It was a matter which 
was perfectly obvious to any person who had paid atten- 
tion either to the history of science or to the history of 
industry, that there had been nothing, not only in any 
period of fifty years, but in any century, in the slightest 
degree comparable with the magnitude and the im- 
ortance of the growth of those two branches of 
uman activity which had taken place since 1837. 
His memory went back far enough to call to mind 
with great t^ividness a period when industry, or, at 
least, the chiefs and the leaders of industry, looked 
very much askance at science. The practical man then 
prided himself on caring nothing for it, and made it a 
oint to disbelieve that any advantage to industry could 
e gained by the growth of what he was pleased to call 
abstract and theoretic knowledge. But within the last 
thirty years more particularly that state of tMngs had en- 
tirely changed. There began in the first place a sHghf 
flirtation between science and industry, and that fllrtattoc 
had grown into an intimacy, he might almost say court- 
ship, until those who watcied the signs dF the times 
saw that it was high time that the young peofde marriec 
and set up an estab^shment for themselves. TTbii 
great scheme, from his point of view, was the, public 
and ceremonial marriage of science and industry. I 
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THE BLASTOWEA 

Cnialogm of the Blastoidea in the Geological Depart- 
fnent of the British Museum {Natural History); with 
an Account of the Morphology and Systematic Position 
of the Groups and a Revision of the Genera and Species. 
By Robert Etheridge, Jun., and P. Herbert Carpenter, 
D.Sc., RR.S. Illustrated by 20 Lithographic Plates, 
(London ; Printed by Order of the Trustees, 

1886.) 

'T'HIS important memoir is in all but in name a mono- 
graph of the interesting group of extinct Echino- 
derms first called Blastoidea by Thomas Say in 1825. It 
originated, the authors tell us, some seven years ago, in a 
desire to investigate the structure and relationships of this 
group by the light of the recent advances made in our 
knowledge of their living representatives. 

Echinoderm structure owes much to the genius and 
labours of Johannes Muller, and a knowledge of the results 
of his inquiries largely influenced Prof. F. Roeiner in pre- 
paring his classical work on the Blastoidea. Recent 
investigations have added enormously to our knowledge 
of the structure of the Stalked Kchinoderms, so that a 
renewed morphological examination of their extinct allies 
was in every way desirable, and this we have now before 
us. The authors were indebted for much kindly aid in 
the examination of specimens to a whole host of friends, 
among whom it seems desirable to mention more 
especially Mr. Wachsmuth, who sent from America a 
selected series of forms from his fine collection of 
American Blastoidea, thus enabling the authors to form 
their own views on many points of structure. He also 
supplied them with recent information as to the pro- 
gress of his own investigations among the American 
species. 

The memoir begins with a chapter on the biblio- 
graphical history of the group, commencing with the 
paper by Say in thejournalof the Philadelphia Academy of 
Natural Science for 1885. RoemeFs monograph appeared 
in 1852, Billings, in 1869, published a series of important 
memoirs, in which he suggested that the remarkable 
lamellar tubes beneath and between the ambulacra 
appeared to have served the function of respiration, 
and designated them as “ hydrospires ; the sum- 
mit openings in connection with them were called 
spiracles. Wachsmuth's valuable contributions com- 
menced in 1877, while in 1882 the present authors 
began a series of memoirs, which have now culminated 
in the present work. A second chapter treats of the Stem 
^d Calyx, The stem of the Blastoidea would appear to 
be but little known, since individuals in which the stem 
remains attached to the calyx are rarely found. Mr. 
Wachsmuth has a slab of Pentremites, in which three 
specimens have stems of between 5 and 8 inches in 
length, and the best preserved stem examined by the 
authors is figured as occurring beneath the calyx of 
Granatocrinus norwoodi^ where it is seen to consist of 
some small thin discoidal joints, which are so little 
characteristic, that if found isolated it could not be cer- 
tainly said whether they belonged to a Blastoid or a 
Crinoid. Though all the Blastoids may have had stems 
their early stages, some appear to have had no stem 
in their adult state. It will be remembered that the 


adult Comatula shows no trace whatever of having at one 
time been a stalked form. The calyx is described at 
great length and with great clearness, and the views of 
Wachsmuth and others are criticised. Chapter III. is 
devoted to the study of the Ambulacra, and the fourth 
chapter to the Summit Plates. These latter were first dis- 
covered by Owen and Shumard (1850) forming a conical 
covering of small plates over the oral and ovarial apertures 
on a specimen of Pentremites godoni. With the exception 
of Hambach, no recent palaeontologist disputes that these 
plates are an integral part of the organisation of a 
Blastoid. The chapter on the Hydrospires and Spiracles 
is full of interest. The former can in no way be re- 
garded as a respiratory portion of the ambulacra! system, 
while the analogy of recent Crinoids goes to show that the 
ambulacra! groove of the Blastoids was a ciliated food- 
groove, and that it was not occupied by any portion of the 
generative system ; but the authors adopt Ludwig’s com- 
parison of the marsupial pouches (genital bursa?) of 
Ophiurids with the Blastoid hydrospires. The zoo- 
logical position of the Blastoids is still regarded 
as a subject of discussion, though it would seem 
I that Say’s opinion is correct, and that the Blastoidea 
I may be regarded as a group intermediate between the 
Crinoidea and Echinoidca. As to the distribution in 
time, there is no certain evidence of the existence of true 
Blastoidea anterior to the Upper Silurian period, and it 
is curious that all the known species of this period arc 
confined to North American strata. The Devonian rocks 
of the British Islands have yielded but imperfect traces 
of them. The Lower Devonian rocks in France and 
in Belgium have each yielded a single Blastoid, but the 
great centre of their development in Europe during this 
geological period was in the north of Spain. In North 
America they were, on the contrary, largely represented, 
both in generic and specific forms. Regarding the 
Blastoids of the Devonian system from a general point of 
view, the number of genera was largely increased at the 
close of the Silurian period, and all the families arc to be 
found represented in the Devonian period. Pentremites, 
which is the type form of the class, did not make its 
appearance until the Devonian. The Carboniferous rocks 
of the British Islands are rich in Blastoid forms, which 
are also to be found in Belgium, and were well developed 
in the sub-Carboniferous rocks of North America. No 
Blastoid is common to America and Europe, and in 
Europe the range of specific forms is very limited, though 
one species is found common to the Devonian of Spain 
and Germany, and one to the Carboniferous rocks of 
Britain and Belgium. 

A most useful stratigraphical list of all known species, 
arranged geographically, is given, and then follows the 
descriptions of the species, to which it is not needful to 
allude further than to state that the greatest care has 
been taken, not only with the diagnoses, but with the 
synonyms and the distribution. A copious index and 
twenty beautifully executed plates complete the volume. 
Some sixteen of the plates were drawn on stone by the aid 
of a grant from the Government Grant Fund of the Royal 
Society, and, with the approval of the Council, and 
certainly to the advancement of science, were transf^ed 
to the Trustees of the Britisli Museum, by whose ofdex 
this “ Catalogue ** has been published. 
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TEA^PLANTING IN CEYLON 

The Tea-PlcmUYs MantmL By T. C, Owen. Pp. 162, 
with Coloured Lithographed Plates of an Iron and 
a Wood and Stone Tea Factory drawn to scale, 
(Colombo, Ceylon : A. M. and J. Ferguson, i836 ) 

T7IGHT years ago, on account of the depression in the 
^ coffee industry of Ceylon, the prospects of the 
colony were of a sufficiently gloomy character. A great 
improvement has, however, been effected by the partial 
substitution of tea and cinchona for coffee, and by 
the general attention given to cicao, cardamoms, and 
other subsidiar>' subjects. Ceylon has also been fortu- 
nate in possessing a practical scientific institution in the 
Botanical Gardens of the colony ; and its local press is 
enterprising and well-informed. 

It is well to mention here that the excellent growth 
made by tea plants at the Perideniya and Hakgala 
Gardens fully justified the advocacy of tea-planting in 
Ceylon by the late Dr. Thwaites in his Annual Reports, 
while it is also due to the Colonial Office to state that 
through Lord Blachford it warmly supported the intro- 
duction of Assam tea plants into Ceylon in 1867. In 1877 
Ceylon tea in commercial samples was submitted, through 
the Royal Gardens, Kew, to the Indian Committee of the 
Society of Arts, and the Report of this Committee clearly 
foreshadowed the high place which Ceylon tea has since 
taken in the London market. 

The present manual is one of a series issued by the 
Ceylon Observer press, and is intended to be a complete 
hand-book to all the multifarious duties of a successful 
tea-planter. Colonel Money's ‘‘ Essay,'’ and the “ Tea- 
Planter’s Vade Mecum,” both publications having special 
reference to the circumstances of Indian gardens, have 
hitherto been the only books on the subject. 

As stated in the preface, Mr, ( Even’s nunual ‘Ms more 
a compilation of the opinions of others and the results 
they have arrived at than an original work.’’ The very 
valuable notes of one of the earliest and most successful 
of Ceylon tea-planters, Mr. Armstrong, of Rookwood, 
form an important portion of the book. The compiler 
wisely avoids an extended disquisition on the original 
home of the tea plant and on the question whether 
the “ .‘\ssam tea tree ” and the ‘ China bush ” are speci- 
fically distinct. In the latest works on the subject they 
arc both included under Camellia ihetfera^ Griff. There 
is no doubt that the Assam tea tree — for in a wild state it 
often reaches 40 to 50 feet in height— is indigenous to 
the mountainous district lying between South-Western 
China and the River Brahmaputra. It is probable also, 
although not clearly proved, that the China tea plant— of 
a somewhat shrubby habit— is derived from the same 
stock ; although, as we now know, it was greatly altered 
by persistent cultivation for several centuries in a soil and 
climate different from those of its original home. The 
China tea plant has been found wild in no part of China. 
Under cultivation in Ceylon the Assam variety is suited 
to the plains, a hybrid form is sought for mid-elevations, 
while the China variety is useful only for the highest 
elevations up to 6000 and 7000 feet. Mr. Owen re- 
commends that for all new plantations the best *‘jat ” 
of Assam or hybrid plants should be obtained, as " no 
amount of care or skill will make up for a bad class 


of plant put into the garden at the outset'' To 
beginner in Ceylon, or to a planter in any other country 
unacquainted with the pirticular methods pursued o 
Ceylon estates, the book would prove at first som« 
what perplexing. Too much knowledge is assumed 0 
the part of the reader as regards the important ^ae< 
tions involved in the selection of land, while as regard 
the details of cultivation the particular “fads” an 
“fancies” of individual planters are too largely dwe 
upon. It would have been more to the purpose to pr< 
sent a clear and simple statement of the first principle 
upon which the growth and culture of the tea plant, as 
plant, should be based, in order to produce the bei 
results. As regards the details of the manufacture of te; 
quoting authorities is no doubt the best course, for th 
process of manufacture consists of a series of purel 
empirical operations, and a statement of principles alon 
would not meet the case After discussing selection < 
land (Chap. I.), varieties of the tea plant (Chap. II. 
seed and nurseries (Chap. III.), lining, holing, and plan' 
ing (Chap. IV.), field cultivation (Chap. V.), topping an 
pruning (Chap. VL), plucking (Chap. VII ), and manufa< 
tiire (Chap. VIII.), the writer devotes the remainder i 
the book to buildings and machinery (with plans), an 
to statistical returns connected with yield and cost < 
production. 

The rapid progres^made by the tea industry in Ceylo 
is exemplified by tfff fact that, while in 1878 on! 
2S2 pounds of tea were exported, during the pai 
yeir (1886) the exports reached over 7,ocx>,aD0 pound 
The probable c.xports in 1887 arc placed at 12, 000,0c 
pounds, while in 188S they arc expected to reach 30,000,0c 
pounds. .So’ far, the price of Ceylon tea has maintaine 
a slight advantage over Indian teas —the average prit 
during 18S5 being is, per pound for Ceylon tea, i 

against for Indian teas. Tlic combined effect < 

large shipments of Indian and Ceylon te^s will no doul 
lead in time to a displacement of much that now com< 
from China. And while the general character of tea obtaii 
able in European markets will improve, there obvious! 
must come a fall in prices for whi:h both Indian ar 
Ceylon tea planters must be fully prepared. At tl 
Colonial and Indian Exhibition, thinks to the energy 
Mr. J. L. Shand, Ceylon tea was admirably brougl 
before the English public. Tea from Natal, Fiji, and 
small sample from Jamaica were also shown ; but the t< 
from Fiji possessed such special qualities that we shs 
probably hear more of this promising article. 

To return to the subject of this notice, the “T«! 
Planter’s .Manual ” is a useful summary of the knowled^ 
gained respecting tea-planting in Ceylon, and it 
bodies much valuable information for the use of practic 
planters. What fault there is to be found is not with tl 
book itself, but with the system of cultivation it inculcat 
— a system which unfortunately appears to be adopt 
in the treatment of most tropical economic plants 1 
European planters These plants are treated too pure 
as so many “ rupee-making ” machines. Too little atte 
tion is given to the characteristics and habits of the plan 
as living subjects, and too much to the details of < 
unsympathetic and essentially artificial system, alr6a< 
proved in Ceylon to be unsuited to the coffee plant, b 
into which there is now a strong tendency to force tl 
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•tea. plant As there are diversities of soils and climxtes, 
so there are also diversities of industrial plants exactly 
suited to them. Where all such considerations are 
ignored^ there is danger both to the plants and the 
planter ; and this danger ought in the present case to be 
avoided. D. M. 


GEOMETRY 

The Elements of Euclid, Books I.-Vl. and part of 
Books XL and XII. By H. Deighton. (Cambridge: 
Deighton, Bell, and Co., 1886.) 

Euclid Revised, Book I. with Additional Propositions 
and Exercises. Edited by R. C. J. Nixon. (Oxford: 
Clarendon Press, 1886.) 

Euclid Reinsed, Books I. and II. (Same Editor and 
Publishers.) 

First Lessons in Geometry, for the Use of Technical, 
Middle, and High Schools. By B. Hanumanta Rau. 
(Madras : Addison and Co., 1885.) 

The Origins of Geometry. By Horace Lamb, F.R.S. 
(Manchester: Cornish, i886.) 

' HE author of the first of these books attempts to “ give 
^ a translation of the Greek text of a somewhat more 
modem form than the mere verbal ones [what does he 
mean ?] in general use ; and, whilst strictly adhering to 
Euclid’s methods, to render his reasoning as clearly and 
concisely as possible.” Hence our presentment of the 
title-page is supplemented in the original work by the 
words “newly translated from the Greek text with supple- 
mentary propositions, chapters on modern geometry, and 
numerous exercises.” It will be evident that this is 
Euclid pure and, as far as the author is able to render it, 
unadulterated ; there is no revision here such as Mr. 
Nixon provides for the reader. Mr. Deighton has, how- 
ever, studied the “ Syllabus ” (of the A.I.G.T.) and his 
here and there introduced, with fitting acknowledgment, 
extracts from it. Further, the author is evidently actuated 
by the same motives as those which lead the Associa- 
tion to attach so much weight to the solution of geo- 
metrical problems as evidence of a student’s grasp of the 
text. A strong feature is the large number of exercises 
(1419 in all, besides worked out examples), especially of 
an elementary character, in close proximity to the propo- 
sitions upon which their solution depends. At the end of 
the first given the enunciations of several pro- 

positions which certainly should be mastered by anyone 
who wishes to gam a sound acquaintance with elementary 
geometry. Following, it may be, the example of other 
recent text-books, an excellent collection of the most im- 
^rtant propositions on the radical axis, poles and polars, 
harmonic proportion and centres of similitude are given • 
there 18 also a chapter on transversals. The selection of 
Wrci^s is not confined to Cambridge papers, but levies 
have been made on the well-known works of Catalan 
Rouchd, de Comberousse, and Spieker. There are 
also remarks on plane loci and on the solution of geo- 
metrical questions. The letterpress is clear, and the 
%ures are in the main distinctly and carefully drawn, but 
•cveral monstrosities appear in the third book, as of old 
md the drawings on pp. 115, 153, 186 are incorrect as 
to relative measurements. Perhaps when Mr. Nixon 
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has examined the present book he will modify a state* 
ment in his preface (p. vii., we refer to the work reviewed 
in these columns, vol. xxxiv. p. 50, by R. B. H.) to the 
effect that “ there does not exist a modem edition which 
g\vt% Euclid pure and simple,” 

The second and third books are the corresponding por- 
tions of the larger work referred to above, reprinted page for 
page, with the addition of an appendix, in which are given 
proofs of omitted propositions, and also of i. 5 and of i. 8 
as a deduction from i. 7. “This addition is made at the 
request of several teachers. It is of course a concession 
to the omnipotent examiner ; and, as such, is made with 
much reluctance.” One can only regret that a writer 
who has taken up so advanced a position should have 
yielded on this point. 

The fourth book is interesting as giving evidence of how 
a modern movement has taken hold of able mathematical 
teachers of the mild Hindoo. Mr. Riu candidly re- 
pudiates all claim to originality for his matter, as in its 
compilation he has consulted the best English and French 
text-books both for pure as well as for practical geometry. 
“ If * Euclid’s Elements ’ is unsuited for beginners who 
study it in their own native tongue, how much more so 
should it be in this country, where it is taught in classes 
consisting generally of lads between ten and twelve, 
before they have had time to master the difficulties of a 
foreign language, and before too, I may add, they can 
benefit by its rigorous logic. The result, as may be 
anticipated, has been highly prejudicial to the study of 
geometry and of mathematics in general. With a view, 
if possible, to remedy the evil, of which I had become 
painfully conscious in the course of my several years* 
experience as a mathematical teacher in schools and 
colleges, I had long been anxious to attempt a departure 
from the established route.” The wore consists of the 
notes he drew up for the pupil- teachers and students 
under his charge. “ My success in the experiment is my 
justification for publishing this little volume.” The figures 
are roughly drawn, and the cover is a paper one, but the 
contents are carefully arranged, and furnish a very fair 
amount of geometrical information for the class aimed at 
all the propositions being looked at with an eye to their 
practical utility. Such a class should know how to hold 
an object “in an oblique position, not permitting it to 
retrograde to the perpendicular.” 

“ The Origins of Geometry ” is an address delivered at the 
opening of the Owens College session, October 5, 1886. The 
Professor of Mathematics casts “ a rapid glance over the 
early history of our science, more especially of that 
branch of it which was first cuUiv’ated with success, 
geometry,” Taking Hankel as his guide, he glances 
rapidly at matters of which Dr. Allman has treated in 
much fuller detail ; he then treats of what has proved 
“the most formidable obstacle to the further progress of 
Greek mathematics, the divorce between geometry on 
the one hand, and arithmetic and algebra on the other. 
This had its origin in the discovery of incommensurable 
magnitudes by Pythagoras and his successors.” He, by 
the way, notes that “ the greatest advances in mathe- 
matics have been made by men whose interest in the 
subject was of a speculative kind.” The address winds 
up with the question, “ What is likely to be the relation 
of mathematics to the science of the future ? ” Prof. Lamb 
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answers this question only as regards physical science^ 
and his answer is contained in that to another ques- 
tion, What is the object of the physical sciences?” The 
whole concludes with words of the late Prof. H. Smith on 
the function of mathematics in education. 


ACOUSTICS 

Hand-bcok of Acoustics, By T. E. Harris, B.Sc., Lec- 
turer on Acoustics at the Tonic Sol-fa College. (London : 
J. Curwcn and Sons ) 

A FEW years ago some wiseacre had the temerity to 
propound the idea that the scientific and historical 
data on which music is founded have no bearing on music 
itself, and need form no part of the knowledge to be 
acquired by a musician. It is quite true that a man may 
get through life very comfortably as a singer, a fiddler, or 
a pianoforte- player, without ever having heard of sound- 
waves or of the Circek modes : but as regards a know- 
ledge of music in a higher sense the idea is absurdly 
untrue. The moment we approach the theory of music 
we find the scientific and historical elements confront us 
at every step, and all attempts to form an intelligible 
explanation of musical structure without reference to 
them have been, and must be, failures. In fact, no 
rational theory of music can exist unless founded on 
such a basis. This fact is now pretty generally acknow- 
ledged by those who have to do with musical education. ^ 
All examining bodies of any weight require an acquaint- i 
ance with the data referred to, and all well -constituted i 
courses of teaching include them. j 

The book now before us is a remarkable instance of ’ 
this. The Tonic Sol-fa movement is what we may call j 
ultra- practical : its supporters aim at teaching music to | 
the great masses of the people, and their system is pur- j 
posely contrived to facilitate its practical ac<|uirement, f 
and to bring it down to the proverbial meanest j 
capacity.” Yet the Tonic Sol fa authorities think it \ 
right to have a Lecturer on Acoustics, and to publish a j 
band-book of the science for the use of their millions of I 
pupils. This is certainly about the severest reproof that 
could be given to the foolish practical ” notion that would 
exclude intellectual topics from musical study. 

There is not much to say about the book itself. It is an 
unpretending compilation of the most important facts of 
the science, gathered from various authentic sources, in- 
telligently stated, and without any crotchet incss or afifecl- 
ation of originality. 'I’he peculiar feature, of course, is 
that the musical illustrations are, wherever pf»ssible, given , 
in the Tonic Sol-fa notation. Perhaps, in the 286 closely- 
printed pages, there is more elaboration of detail than 
the students may care for ; but this is to a certain extent 
counterbalanced by a condensed summary being added at 
the end of each chapter. 

It w^ould have been an advantage if more copious and 
complete references had been given to other and more 
original works, from wdiich the matter has been taken. 

It is, or should be, one of the most important objects of 
a “ hand ’*-book to enable students, if they desire it, to 
put more complete treatises on their study-table. There 
is no date either on the title or in the preface — a very 
bad habit of music publishers. 


OUR- BOOK SHELF 

Old or Ncu! Chemistry : Which is Fittest for Stervivo 
By Samuel Phillips, F.C.S. (London: Wertheim 
Lea, & Co., 1886.) 

This small book is a collection of essays more or less be; 
ing on the subject indicated by the title, and may perha 
! be also described as a sort of protest against a ^ievan< 
I The elevating and spurring effect of the possession ol 
grievance is well known, and it must be admitted tl 
in this case it has, apparently at least, contributed to t 
production of a very entertaining little book, which w 
no doubt, as it is intended, “ wake up” chemists genera 
to a clear perception of their absurd and useless theori 
of chemical constitution. 

It is, however, doubtful whether the book will rea 
do anything to forward the science of which the autb 
professes to be such an ardent lover. As to Avogadr 
law and the laws known as Dulong and Pettit's, howe\ 
scanty a basis they may have in experimental facts, th 
have been useful, and will be until they are supplant 
by wider-reaching theories. It is exactly here that t 
author seems to be too conservative. We not only wa 
more facts - as many facts as we can get -“but we wa 
theories as well, if they w ill only again lead to new fac 
And, moreover, what is wanted in this country is f 
chemists to luorh. 'riiere is no lack of problems waitii 
to be solved. 

What we do not w’ant is any further multiplication 
“fads.” Nothing is gained by writing “ Ph” for Qf 
and the “equivalent symbol for “ etholo-aceto-acei 
acid,” viz., 

432) 

432 M294, O.HO, 

45 J 

at page 19, is no advance but retrogression. 

Lectures and Essays. By the late W. K. Cliffoi 
F R.S. Edited by Leslie Stephen and Frederii 
J’ollock. With an Introduction by F. Pollock. Sccoi 
Edition. (London: Macmillan and Co., 1886.) 

This collection of Iccture.s and essays is already so wi 
known that it is now necessary only to note the fact th 
a second edition has appeared. Two essays have ba 
omitted as being rather mathematical than philosophic; 
namely, those on “ Types of Comptumd Statement ” ai 
on “ Instruments used in Measurement,” They ha 
found a more fitting place in the volume of “ Mat! 
matical Papers” published in r882. The admirable bi 
graphical Introduction by Mr. Pollock has been revise 
and some additions and omissions have be. n made in t 
extracts there given. 

Lives of the Electricians. By William T. Jeai 
(London : Whitaker and Co., j8S6.) 

An extremely well-compiled and interesting book ; h 
why did the author commence with the life of a livii 
professor, who is not an electrician Faraday, as t 
brightest electrical light of this or any other age, shou 
have headed the scries. The author has a rich store 
names to draw upon— Gilbert, Coulomb, Arago, Sne 
Harris, Franklin, Cavendish, Galvani, Volta, Hen 
Davy, Ronalds, Oersted, Ampiire, De la Rive, Ohi 
Schilling, (^auss, Weber, Daniell, Crosse, Steinheil— wit 
out trenching on living celebrities. The work is vo 
impartially wTitten. The life of Morse might have ba 
written by an enthusiastic American, while Wheatstom 
friends cannot complain of the eulogy of their hero. ' 
Some statements want revision. The inauguration ; 
the cable system can scarcely be fairly narrated with^ 
mention of Messrs. Cramp ton and Wollaston. Vatle^ 
long artificial cable and great experiment shown at ^ 
Royal Institution arc accredited to Prof. Tyndall (p. d 
The statement attributed to Sir Robert Ingiis (p, ^ 
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that in 1847 England was behind America must surely 
be wrong. The Electric Telegraph Company in England 
was then in full swing. 

As this is the iubilee year of the telegraph in 
England, it is well to be reminded that Cooke and 
Wheatstone made their first practical and successful 
trial on July 25, 1837, between Euston and Camden, 
while Morse did not file his caveat {z\e. did not apply for 
his patent) until October 5 of the same year. 

We wish the book every success, and shall be glad to 
see further instalments. 


clopaedie der Naturwissenschaften,’* as BacteHum aceti and 
Bacteriumryanogenum* Indeed, the involution form assumed by 
the latter Bacterium recalls very vividly to my mind the structure 
shown to me by Prof. Roy, 

In conclusion, I may assure Dr. Klein that the fungus is 
certainly neither a Penicillum nor of the nature of a mould, 
and that 1 do not believe it is in any way associated with post- 
morietn change. Walter Gardiner 

Royal Gardens, Kew, January 1 1 


Snowstorm of January 7, 1887 


LETTERS TO THE EDITOR 

\Th€ Editor dees not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake to 
return t or to correspond with the writers of^ raided manu- 
scripts, No notice is taken of anonymous communications, 

[ The Editor urgently requests correspondents to keep their Utters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel f cuts, 

Normal School of Science and Royal School of Mines 

I AM directed to request that you will be so good as to allow 
me to stale, through the medium of your columns, that the 
number of applications for admission to the Normal Sch^jol of 
Science and Royal School of Mines at South Kensington, at 
the commencement of the present session, having been consider- 
ably in excess of the accommodation which the School can 
afford, it has become necessary to adopt some process of selec- 
tion for the future. Hereafter, applications for admission should 
be sent to the Registrar of the Scho<»l l>efore the end of May, 
accompanied by a statement of the studies which the applic.ant 
has already pursued, the examinations he has passed, and the 
name of a teacher (or teachers) to whom reference may be made. 
Such applications will be considered by the Dean and Council 
of the School, who will decide on them according to their merits. 
A knowledge of elementary mathematics, such as is required of 
all Royal Exhibitioners and national scholars, will be held to 
be of the first importance for those who desire admission to the 
course for the Associateship of the School ; while for occasional 
students, who propose only to lake up certain specific brandies 
of science, some preliminary knowledge of them will have 
weight. J. V. 1 ). Donnelly 

Science and Art Department, January 14 


The Cambridge Cholera Fungus 

The letter published liy Dr. Klein in your issue of December 
*3 (P» 1 7O having incidentally referred to my views as to the 
nature of the fungus present in choleraic tissue, I should be glad 
to be allowed to make some further remarks upon the subject. 

At an early stage of his investigation Prof. Roy brought for 
my inspection one of his preparations of intestinal mucous 
membrane, which clearly demonstrated the presence of certain 
foreign organisms, and especially drew my attention to a form 
which he to ik to be the more usual and typical one. Such a 
structure might perhaps best be tlescribed as consisting of a thin 
and somewhat moniliform filament which at one end exhibited a 
distinct nodular swelling. Being struck with a certain (and, as 
I now fear, a somewhat superficial) morphological resemblance 
to a group of the Chytridiacece, I suggested that the organism 
might possibly be a Chytridium, and this view was perhaps too 
xsonfidently adopted by Messrs. Roy and Sherrington in their 
paper. The appearance of Dr. Klein’s letter has naturally led 
mt to carefully reconsider the whole question, and on further 
consideration 1 entirely abandon the idea of the organism being 
m Cfiytridium. I believe, on the contrary, that it is a Bacterium, 
fund that the structure described by Prof. Roy and seen by myself 
is that particular phase in the life-history of the Bacterium which 
is known as an involution form. Such forms are described, for 
instancciin Zopfs article ** Die Spaltpilze," in Schenk’s ** Ency- 


A MOST extraordinary snowstorm occurred here to-day (January 
7). In fifty years’ experience I have seen nothing like it, nor has 
anyone else in this neighb >urhood seen any similar phenomenop. 

It would be impossible to realise the gigantic size of the snow- 
flakes without seeing them. I can only compare them to a fall of 
oranges, though the diameter of an orange would be small in 
comparison with thousands of these snowflakes ; in this immediate 
neignbourhood {i,e. within sight of the place of observation) at 50 
yards ofif it produced a dense snow-wall. The wind was south, 
and almost calm, and the largest sn )W came down nearly per- 
pendicularly. The temperature was 32® ‘6, and the air completely 
saturated with moisture. Before the storm the temperature was 
34® *1. Snow had been falling with a slight thaw from lo a.m., 
the snowfiakes being small. Suddenly, at I2h. I2ni. p.m. they 
became 24 inches in length at I2h. 14m. they had increased 
to 2| inches ; and one flake that was caught measuretl 2% inches 
by 24 inches, and was of an inch thick. At I2h. 16m. the 
flakes had increased in size to 34 inches (and several measured 
were 4 inches across, and there were several larger ones not 
near enough to be caught); at I 2 h. 19m. they were somewhat 
less, and at I2h. 20m. though large, were not gigantic. For- 
tunately I was measuring and weighing snow at the time, with 
two assistants, and had a number of flat circular gla'ses kept 
cold ready for the purp->se of catching crystals, and for measur- 
ing the snow that fell upon these glasses. As is usual when very 
large flakes are falling, there were many of smaller size, though 
when the flakes were from 24 to 34 inches, the majority of the 
next size were about 2 inches, and the very large flakes 
would be within 1 2 inches of each other. A dozen of these large 
flakes were caught, each on a separate piece of glass, measured 
and removed under cover, my two assistants giving v.iluable aid. 
(.)f three of these flakes one \ ielded 14 drops of water, a second 
15, and a third 16 drops ; and these were not the largest flakes 
seen.*^ The water from seven flakes weighed a quarter of an ounce 
within 2 or 3 grains. The weight of ten varied from 13 to 16 
grains each ; most of th^ flakes were about a third longer than 
broad, one flake that was 3.^ inches long by 2^ broad was esti- 
mated (before it touched the glass) to be 14 inch thick, when 
flattened by the force of its descent it was 4 of an inch thick. 

The flakes were not a mass of broken pieces, but were com- 
posed mainly of perfect crystals, and there must have been 
hundreds of these crystals in each flake ; they were clinging to- 
gether at every conceivable angle, though a much larger per- 
centage were more horizontal than vertical. A terrestrial radia- 
tion thermometer, buried a fifth of an inch within this snow, 
marked a temperature of 32^*4. 

The snow which fell during the last six minutes of this great 
storm was just under one-fifth of an inch in depth, and yielded 
•030 of an inch of water, falling at the rate of i inch of water 
in three hours and twenty minutes (yielding 1 inch of water from 
6 inches of snow). 

There was a great snow>torm here on December 27, 18S6, 
which varied considerably in places near to each other, i.c . — 


Amount of rain Depth of 
and snow snow 

Inches 

Shirenewton Hall ... 1*55 ... 7 

Dennil Hill ... .. 1-07 ... 5 

Wirewoods Green ... 0 86 ... 3 

Piercefield Park ... 0*96 ... 4 

Chepstow (The Mount) 0*70 ... — 


Melted snow 
alone 

0-97 

071 

0*43 


The drifts above here are very great, and a large number of 
men are still engaged in cutting through them. 

The following measurements will show the number of inehes 


^ The breadth was less than the length, and the thickness less than the 
breadth ; more or less flattened, and curled over on the edges. 

^ Besides these drops, the wetted gla; s shall count f r two xnore diopa. 
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of SHOW te<|tiked to yield «n inch of water from observtitlons 
tMcenhere: — 

January snow a indies, melted *063 {i.e, 33 inches 
for I Inch of water) ; March i, snow 7 inches, nieUed ‘800 {Le, 
9 inches for 1 inch of water) ; December a6, snow 7 inches, 
meltod •cjdy (».r. 7 inches for i inch of water). 1887, January 4, 
«iow 3l inches, melted *379 (t.e. 8| inches for 1 inch of water) ; 

7» i inch, melted *030 (».e. 6 inches for 1 inch of water). 

The damage done on December 26 was unusually great, the 
snow Ming very heavy, as much as 5 lbs. weight on a square 
foot of a cedar ‘branch ; this, when moved by the wind, caused 
much breakage. 

yanuary 8. — Since sending my note yesterday I find that at 
Chepstow and at Ilton the snowflakes were larger than anyone 


had before seen, to that probably the storm had an exteided 
area ; at all events it was 5 miles broad. ^ ^ 

The present storm is a very similar one to that recorded bv 
myself m January 1838, except that the latgest flakes in l8|8 
did not exceed 2 inches* In that storm the largest flakes 
more rapidly and more perpendicularly. I then pomted out diaf 
large snowflakes were produced by two upper currents drivmg 
the flakes together ; and afterwards, by the largest falling with 
increased velocity and more perpendicularly : they were thus able 
still more to augment their dimensions by adding smaller ones 
to their bulk. This was well seen on January 7, when an 
estimate was made as to the velocity and angle of their descent* 
Not only were a number seen to be added as they fell upon 
them, but it was thought that small flakes when near to the 





Shape and «*e of snovrdake. (There were more of a somewhat similar form to thb than the n.ore circular ones, though there w'cre very mrtny n.orc circular 

and less indented.) 


large ones were attractc J to them. The flakes were, however, 
large whilst at a considerable distance from the ground. 

Several flakes were sketched before they began to melt, and 
>nc of the sketches is sent sm an illustration. The glasses were 
it a temj^crature of freezing, and therefore it was some time Ixrfore 
be snow melted, and not thoroughly so until they had been 5 
Dnmutes in a hot-housc. 

yanuary 13. — The snowflake.s f jlded over on the edges, boat- 
^e, and this curling over caused the thick look observed. There 
was a slight zigzag in their downward course of some 2* or 3'. 
This storm passed over Chepstow, Itton, and Monmouth in this 
(tottoty ; Wirewoods Green, Tidenham, and Dennil Hill, all in 
Gloucestershire, and Hath : in all of these places the flakes are 
^ken of as the largest ever seen. One correspondent at 
Chepstow reports them as larger than the hailstones in the storm 
rf M«jf 1848, which were larger than hens’ eggs, and broke the 
windows, and destroye<l the glass of hot^houses near 
Chepstow. E. J. Lowe 

Smrenewton Hall, near Chepstow 


Auroras 

The account, in Nature for December 16 (p. 159), of a 
bright cloud ‘'emitting brilliant rays of light,” that suddenly 
appeared at Hamar, in Norway, on the n ght of November 3, 
ecalls the fact that on November 2 there was at Lyons, New 
kfork, an aurora which at one lime during the evenii^ consisted 
iUiirely of detached luminous clouds, as was noted in Nature 
or November 18 ('p. 54). It is stated that on November 4 one 
>f the finest auroras of the year was visible at Throndhjera, 
Norway. M. A. Veeder 

I.yons, N.Y., January 3 


A Solar Halo 

Ik the weather report Umed on Friday evening, the f4th inst., 
a solar halo is recorded as '* observed in Jersey miring the day.*' 


Between noon and 12.30 I observed a very complete and well- 
dcfineil halo, of radium alx)ut ir/8, in thi^ neighbourhood. It 
was not perceptibly tinted, but the duskiness ot the interior, as 
compared with the clear sky exterior to the luminous ring, was 
more pronounced than I ever remem !>er to have noticed it on 
other occasions — so much as to suggest comparison with the 
“curtain” of the aurora: “ Solem quis dicere falsum 
audeat I” J. J. WaLKER 

Hampstead, N.W., January 15 


THE NAT/ON A L SCIENCE COLLECTIONS^ 

11 . 

25. "O EVKRTING to this country, the*' Patent Museum,’* 
now under the charge of the Science and Art De- 
partment, is a collection of a peculiar nature ; and in order 
to explain its origin, and the objects it was intended to 
scr%"e, we may make some extracts from the Report of a 
Select Committee of the House of Commons, appointed 
in 1864, to inquire as to the most suitable arrangements 
to be made respecting the Patent Office, Library, and 
Museum. The Committee said : — 

The second point to which your Committee directed 
their attention was that of the Patent Museum, having 
regard especially to its formation, its present state, its 
relation to the Patent Office and Library, and the nature 
of its contents, so as to render it practic^ly useful. 

Your Committee found that the Patent Museum vm 
formed by Mr. Woodcroft, the Superintendent of Speafi- 
cations, by the request of the Commissions of nt^ts, 
and that it consists of models and machines bclongiM 
partly to the Commissioners of Patents, partly to the 
Commissioners of the Exhibition of 1851, and partly to 
Mr* Woodcroft himself, and various private persons. 

* C<Miiiiui«d from pu SS4* 
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collection has been exhibited since 185710 the 
iron building at South Kensin|^on. 

Your Coimnittee are of opinion that the term Patent 
Museum (which is generally applied to this collection) 
tends to give an erroneous impression as to its character 
and object 

Various suggestions have been made by witnesses re- 
specting the nature of a Museum connected with the 
mechanical arts, which may be summed up as follows : — 

(o) That it should illustrate the history of those arts 
by a collection of original machines from an early period 
to tbe^esent time. 

{f>) That it should exhibit all known inventions respect- 
ing machinery and manufactures. 

(4) That it should show the present state of all machin- 
ery and manufactures. 

{d) Some of the witnesses suggested that the collection 
should be restricted to the machinery and manufactures 
of the United Kingdom ; whilst others proposed that it 
should be extended to those of foreign countries. 

(e) Some, again^ proposed that the collection should 
contain all the objects of each class, whilst others pro- 
posed that a selection only of the most important objects 
should be exhibited. 

(/) There was no less diversity of opinion respecting 
the primary purpose for which any collection or exhibition 
should be made ; some of the witnesses considered that 
it should be for the purpose of conveying instruction in 
the mechanical arts, either in a cursory way to people 
who might visit the Museum, or to students in mechanics, 
or to persons desirous of applying themselves to the dis- 
cov^ery of improvements in machinery and manufactures. 

{g) Other witnesses deemed the Museum chiefly desir- 
able for the information of persons intending to take out 
or purchase patents, in aid of the information afforded by 
booics and specifications, to assist them in ascertaining 
whether the contemplated patent would be valid as a new 
invention. 

{ft) On the other hand, two witnesses, Mr. Carpmael 
and Mr. Johnson, gave it as their opinion that for all 
purposes of the patent law a museum of models would be 
practically valueless. 

Your Committee are of opinion that any special collec- 
tion of patented inventions made for the purpose of 
evidence, illustration, or record of patent rights is not so 
connected with a general museum of mechanical inven- 
tions as to render the neighbourhood of such a museum 
to a patent office and library, or law courts, necessary. 

It appears to your Committee that the chief purpose of 
a general museum is to illustrate and explain the com- 
mencement, progress, and present position of the most 
important branches of mechanical invention ; to show the 
chief steps by which the most remarkable machines have 
reached their present degree of excellence ; to convey 
interesting and useful information, and to stimulate 
invention. 

In forming an illustrative collection of inventions it 
would be necessary to adopt the principl<!: of selection. 
This, however, does not appear to your Committee to be 
an insuperable objection, especially as no one proposed 
to substitute models for specifications, which for all the 
purposes of administering the patent Jaw would still have 
to be consulted, and bear the stamp of authority. 

Such a collection should contain a selection of models 
of moderate size, which should illustrate different depart- 
ments of inventions, and also a selection of models of 
current patented inventions. 

The Patent Collection, although it was placed in 
premises belonging to the South Kensington Museum, 
remained in the hands of the Commissioners of Patents 
until January i, 1884, when, by the “ Patents, Designs, 
and Trade Marks Act, 1883,” 4o and 47 Viet. c. 57, it was 
transferred to the Science and Art Department. 
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The title Patent Museum " was never accurate ; the 
collection might with greater propriety have been called 
the “ Woodcroft Museum,*' from the name of the gentle- 
man, formerly Clerk to the Commissioners of Patents, 
who originated the formation of it It contains objects 
illustrating steps in the history of mechanical inventions, 
and contrivances of importance and interest, without 
regard to whether they have been patented or not. 
Among these, for example, are the earliest locomotive 
and stationary steam-engines^ the first engine used in 
steam navigation ; the first reaping-machine ; Arkwright's 
original spinning-machinery ; all Sir Charles Wheat- 
stone's original apparatus, showing a complete history of 
the various steps by which he perfected electric tele- 
graphy ; many of Edison's original electrical inventions ; 
some old clocks dating from 1325 ; and other objects of 
similar interest. 

Inventions embodied in future patents may be added 
to this Museum, pursuant to Sections 41 and 42 of the 
Patent Act above mentioned. These sections enact as 
follows : — 

(41) The control and management of the existing 
Patent Museum and its contents shall, from and after 
the commencement of this Act, be transferred to, and 
vested in, the Department of Science and Art, subject to 
such directions as Her Majesty in Council may see fit to 
give. 

(42) The Department of Science and Art may at any 
time require a patentee to furnish them with a model of 
his invention, on payment to the patentee of the cost of 
the manufacture of the model ; the amount to be settled 
in case of dispute by the Board of Trade. 

We do not consider it to be feasible to combine a com- 
plete museum of patented inventions with a methodical 
collection of objects illustrating practical science, and we 
infer from the language of Parliament in the provisions 
just quoted that this is the view taken in the recent 
Patent Act, which enables, but does not oblige, the De- 
partment of Science and Art to acquire specimens of 
patented inventions. 

26. We conceive that it will be useful for the curators 
of all the collections to bear in mind that their primary 
and indispensable scope is to provide apparatus and 
specimens for the instruction given in the Normal College 
of Science, and for the teaching of science generally 
throughout the United Kingdom. 

Cases may doubtless arise where the acquisition or 
reception of other objects may be expedient, in the 
interest of science or of the arts ; but in these cases, in 
order to prevent the unnecessary occupation of space, we 
recommend that due regard be had to existing public 
collections elsewhere, so as not unnecessarily to duplicate 
the provision for illustrating science. 

27. Referring now to the space required, we adopt the 
following figures given by the Reports of the di^fe^ent 
Committees, adding some estimates for the future where 
they have not been stated : — 



Space now 

Estimated 
increase: of 
space re- 

Space 
required 
at the 


required 

quired in 

end of 

Various science collections ... 

Sq. ft. 

ten years 
Sq. ft. 

ten years 
Sq. ft. 

37,000 

3»ooo 

40,000 

Naval models 

10,500 

10,003 

20,500 

Building construction 

Fish culture 

iS*ooo 

10,000 

25*000 

5,000 

1,000 

fi,OOQ 

Educational collection and library 

7,500 

1,000 

^.500 

Mechanical collections 

45,000 

15,000 

60,000 


120,000 

40,000 

160,000 


In framing their estimates, the Committees generally 
took, as the basis of their computation, top-lighted gal- 
leries 30 feet wide, which afford a large amount of well- 


aniaes wnicn are eitner owerea as gitts or are said to 
merit acquisition. We think that merit alone should be 
the ground of admission, and that even this ground must 
be subject, in the first place, to the consideration of 
space, and next, to that of scientific arrangement. If 
space is to be in any degree limited, and scientific 
arrangement to be maintained, it is evident that exclusion 
and depletion, as well as completion, must be kept in 
view ; and that while the Department of Science and Art 
is left all possible freedom in determining what the con- 
tents of its collections shall be, it should be strictly con- 
fined to the area which is represented to be sufficient for 
the future. 

In the due appropriation of this area we do not con- 
sider that, as a rule, and except in cases of historic 
interest, engines and machines of the original size shoiihl j 
be acquired, or even accepted on terms implying that I 
they will continue to be exhibited otherwise than in 
models. 

29. Comparing now the estimates of space required 
with the area at present available, we find as follows : — 

The total available floor-space in the present buildings, 
assuming the Western (nailery, u, to be given up, and the 
building E to be abolished, is 51,500 square feet. 

This is 17,480 feet less than the collections at present 
occupy, and less than half what the Committees estimate 
for them when fairly completed. 

It is clear, therefore, that new buildings are absolutely 
required. 

Provisions for Housinc; tuf Ci)Li.EcrioN.s 


35. Drawing No. 11 . shows a ground plan of a design 
which fulfils these conditions. 

It provides for two three- storied buildings of orna* 
mental elevation, forming frontages (with returns) to 
Exhibition Road on the cast, and to Oueen's (»ate on the 
west ; and for plain two-storied buildings adjacent to 
these east and west frontages. These buildings, together 
with the existing southern buildings (a, 13, c; will afford 
the required space until the latter become unserviceable, 
and permanent structures have to be erected on their 
site. 

These buildings would give room for the collections, 
with the necessary oftice.s, for the Portrait Gallery, and, if 
desirable, for examination-rooms. 

M EA si; R ES K I’.r ( 3 M M E N K 1 ) 

36. The measures we recommend are as follows : — 

SF.c riON I. — Alteration of Arrani:^cments in the exiitinj^ 
<J cilleries 

{<i} Remove the collection from the njjpcr floor of the 
Western Gallery, D, and place it temporarily on the lower 
floor of the same building, and in ji, or c*. 

(h) Remove the Portrait Gallery into the upper floor 
of the Western (iallcry’, r> ; this floor has been used 
i during former Exhibitions ns a Picture Gallery, and has 
given great satisfaction to the artists. This gallery, as it 
’ exists, is more secure against accidents by fire than the 
building in which the pictures are now placed, and can 
! be rendered, at a moderate outlay, practically incom- 
‘ bustible. 


30. 'ITie second duty confided to us is : — 

To sugj^est plans fof housing ihc colki lions in the 
existing galleries to the south of the f fort i cultural Gartfem^ 
or in nnc galleries to le built upon their site, and the 
adjacent ground rune the prope rty of the Goiter n me nt. 

31. In considering this matter, we have had the valuable 
assistance of Mr. Taylor, the Surveyor to Her Majc'^iy’s 
Office of Works, who has, in accordance with our siig 
gestions, carefully examined the existing buildings, and 
prepared sketch-plans and estimates to meet the circum- 
stances of the case. 

32. We have already referred to the 1 ind avail. »blc. It 
is shown on the Drawing No. 1 ., marked and coloured 
red, and it consists of a plot of gniuiui to the .south of 
the South Galleries a, b, c, containing 4 acres and 23 

square yards. 

This land, as well a.s the site and ground of the Natural 
History Museum to the south of it, was purchased by the 
Government, in 1864, from the Commissioners of the 
Exhibitiem of 1851, and the particulars of the transaction 1 
are fully set forth in the Fifth Report of the Commis- 
sioners, dated August 15, 1867, 

33. In this Report (p. 31) the Commissioners say : — 

We have set forth in detail all the circumstances con- 
nected with the sale by us to Her Majesty's Government 
of the site of the Exhibition of 1862, with the sanction 
of Parliament, and under the special condition that the 
site in question shall lie permanently devoted to purposes 
connected with Science or the Arts. ” 

This condition is fully and strongly carried into effect 
in the deed of conveyance, which is published as an 
Appendix to the same Report ; so that the appropriation 
of this land for the erection of a Science Museum is in 
strict compliance with the conditions of its acquisition. 


{e'} Clear out the ground floor of the Western Gallery, P. 

^ {d) 'i'hcn use this ground floor for examination-rooms. 

When this is done, the entire Western (»a]ler>, I), will be 
occupied, and none of it will be further available for the 
collections. 

(e) Make an opening through the wall which now shuts 
off the centre building, c, so as to give an approach from 
1 Exhibition Road to the western parts of the gfillcries, 

* and thus do away with the unsightly gallery K. 

I if) Proceed to arrange the rooms as they are set free, 

i (g) In addition to the accc.ss from t,hiecn’s Gate to thej 

portrait gallery in n, afford access to it from Exhibition^ 
Road through the Science collections, ! 

Si-XTION II. - 'Aeto IVorhs to be undertaken \ 

I 37. The proposed new' building is so designed that itj 
‘ may be carried out in separate portions progre.ssively. 

'J he portion to be first undertaken should be on the part* 
marked L and l.«, wuth the ttnqxirary entrances, all! 
coloured yellow on the drawing No. 11 . These buildings] 
may be completed in about eighteen months, and are| 
estimated to cost about 43,520/., which may Ik: distributed^ 
over the financial years 188^3-87, and 1887-88. | 

Jleforc the end of 1887, also, the option must be exer-| 
cised of purchasing the central building, c. I 

When the above-mentioned first portions of the nevra 
building arc completed, they will add iin available 
of 28,700 square feet, which, with the areas already 
existing in the southern galleries, will make a total on 
80,200 square feet. 1 

lliis will provide, for the Science collections, »boetJ 
11,000 feet more than they at present occupy, and it will 
admit of the Patent Museum being Removed to tbe* 
western side of Exhibition Hoad, and of the building E' 



ytm. ao, 1887] 


NATURE 


275 


being a/bandoncd. At the same time the temporary 
Appropriation of the Western Gallery, d, to the Portrait 
Gallery and the examination-rooms, will give them an 
advantageous increase of accommodation. Hence, by 
this first instalment of the new works, a considerable 
improvement on the present state of things will be 
effected ; but the space will still be much below what has 
been estimated as necessary by the Committees who have 
investigated the matter. 

38. The next portion to be undertaken may be the 
building with fagades at the eastern end, marked m’ on 
the drawing, and coloured red. This is estimated to cost 
54,1 83/., and it will furnish 33,750 square feet of additional 
floor-space. 

When this is built there will be, in all, 113,7 5^ square 
feet available, i.e, enough not only to accommodate the 
present collections, with some increase, but also to re- 
ceive the Portrait Gallery, and to provide examination- 
rooms, if lequired. 

At this time, therefore, there will no longer be any need 
to hire from the Commissioners of 1851 the Western 
Gallery, D, and thus an expenditure of 2000/. per annum 
will be saved. 

39. The accommodation can afterwards be extended 
from time to time, as and when means may be voted for 
the purpose, by the erection of the other portions shown 
on Draw'ing No. II., as follows : — 

Additional spact; Ksliinated 


obtained 
Stiuare feet 

Interior building at the east end, marked 

n', and coloured browm 28,350 32,930 

Building with fa<;adcs at the western end, 

marked M, and coloured red 37 » 9 SO 59,240 

Interior budding at the west end, marked 

N, and coloured brown 28,350 32,930 


40. The entire floor-space gained by the new buildings, 
when completed according to Drawing No. II., will be 
157,100 square feet. To this must be added the space 
in the existing southern galleries, which will be assumed 
still to remain available. They contain, at present (as we 
have already stated), 51,500 square feet ; but, in the pro- 
cess of building the new erections, a portion of the old 
ones will have become absorbed therein, and the space 
will be reduced to 41,818 square feet. The total available 
space will therefore amount to 198,918 square feet. 

The total estimated cost of the new work shown on 
Drawing No. II. is 222,803/. 

41. In submitting this Report to the Treasury, we 
desire to state to their Lordships tliat one of the principal 
considerations guiding us has been to prepare a plan 
which admitted of being executed in parts, but which, 
when completed, should suffice for as long a period as we 
think it necessary to foresee. \Vc have taken as our 
starting-point the demand of 160,000 square feet of area, 
and we have shown how it may be provided without more 
than a strictly temporary' use of the Western Gallery, 
which does not belong to the Government. 

42. We have been invited to express an opinion as to 
whether there would be space, in the completed plans, to 
provide for the collections now housed in the Museum in 
Termyn Street, and the instruction now given there. We 
believe that there would be space for the purpose. 

We have the honour to be, Sir, 

Your obedient Servants, 

Fhkdekick Bramwell 
WILLIAM Polk, L ingen 

Secretary, J. F. D. Donnellv 

Westminster, July 27, 1885 

P.S.^Mr. Mitford dissents, for the reasons appearing 
in a separate Report handed in by him on the 4th ultimo, 
wnich, with other documents relative to it, is inclosed in 
the letter covering our Report. — F, B. ; L j J, F. D. D. 


TRANSMISSION OF PO WER B Y COMPRESSED 
AIR 

A MOST interesting experiment is about to be tried in 
Birmingham. A Company, whose engineer is Mr. 

J. Sturgeon, has obtained Parliamentary powers to supply 
power from a central station by compressed air through 
pipes laid in the streets. The application to Parliament 
was supported* by the Birmingham Corporation, and the 
powers extend over an area of between four and five 
square miles, ll is at first intended to restrict operations 
to about one square mile and a half. This area will 
include twenty-three miles of main pipes. The central 
works are designed for the production of 1 5,000 horse- 
power, of which the engines laid down at first will supply 
6000 horse-power. The authorised capital expenditure 
for the whole is 276,800/., of which 1 50,000/. will be spent 
at once for the initial 6000 horse-power. In this journal 
wc have nothing to do with the financial aspects of the 
project, but we mention these figures to show that within 
a shore time the system may be expected to be in opera- 
tion on such a scale as will very fairly test its mechanical 
efficiency. At a recent meeting of the directors it 
was determined to start clearing the ground and com- 
mencing ilie foundations for the central station at once, so 
that by next summer wc may sec considerable advance 
made towards the realisation of the project. 

This is the first time that an experiment of this kind has 
been tried in Britain. Power is distributed from a central 
station at Hull by the hydraulic system, but transmission 
by air has hitherto only been tried in small installations 
at mines, quarries, in sinking piers, as at the Forth Bridge, 
and in tunnel-boring. In mines and tunnels it has very 
evident advantages, in that it keeps up a continual supply 
of fresh, cold air wliere ventilation is very much needed ; 
and therefore its undoubted success at the St. Gothard 
works does not demonstrate its certainty of success for the 
distribution of power on a large .^calc to the workshops of 
a town where the atmosphere is bearably pure More- 
over, the jiipc systems of these small installations have 
not been sufficiently long and complicated to test in any 
severe sense the liability to loss by friction, leakage, and 
variation of temperature. 

The results of the present experiment will therefore be 
of the utmost scientific value to engineers, and will be 
watched with corresponding interest. No fairer field for 
such an experiment could be found than in Birmingham, 
which is marked out from all other towns by the enormous 
number of its small workshops requiring minute amounts 
of driving-power, and the total turn-over of each of which 
is too small to enable the owner to afford skilled tendance 
to his boiler and engine. In these small shops the power 
is required only intermiitently throughout tne day. At 
times the engine may actually stand altogether for an hour 
or two, while it is only larely that it is called to exert more 
than a comparatively small fraction of its full power. 
Meanwhile the large loss due to furnace and boiler ineffi- 
ciency — that is, to waste of heat by radiation and by hot 
gases passing up the chimney-goes on steadily at a pretty 
uniform rate. Under such circumstances, the advantages 
of generating the power at a great central station are so 
evident as not to require demonstration. The question of 
chief technical interest is really as to whether the best 
means of distribution is by air, by water, by electricity, or 
by cheap gas to be used in gas-engines. That question 
can only be finally settled by expensive experiment. In 
passing, the writer may indicate nis own opinion that Uiern 
lies in the future a magnificent field for enterprise on the 
part of the gas companies of large towns in supplying 
cheap gas for heating and the production of mecnanicsd 
powen and it is most decidedly their interest to improve 
the efficiency and lower the prime cost of gas-engines. 

The site of the central works is a triangular plot of 
ground adjoining Garrison Lane, at the intersection of tiie 
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London and North-Western and the Midland Railways. 
The Binnin^^am and Warwick Canal forms one boundary 
of this plot. The fuel to be used under the boilers is gas 
obtained from Wilson's eight>hundredweight producers. 
Eighteen of Lane’s water-tube boilers will supply six 
engines to produce the 6000 horse-power aimed at at first 
Air is admitted to the furnaces through gridiron sliding 
shuttm, by means of which the supply is hand-regulated! 
It mixes with the gas in a mixing-chamber immediately 
below the front end of the furnace. The roof of this 
mbdng-cbamber is an arch of perforated bricks, and these 
bricks becoming highly heated the mixed air and gas is 
rais<^ to a high temperature before being ignited. No 
special m^ns have so far been considered necessary to 
prevent risk of lighting back into the mixing-chamber. 
The production of gas in the producers is controlled by 
the steam jet blown in at the foot of each. The steam for 
these jets is supplied from a special donkey boiler. The 
whole of the steam jets are throttled down by the action 
of a governor that runs, so to speak, in equilibrium with 
the air-pressure in the mains. The engine drives a small 
air-pump, which forces air into one end of a small cylinder, 
to the other end of which the air from the mains is ad- 
mitted. If the pressure rises in the mains above standard, 
the piston of this cylinder is nio\'ed,and this movement is 
communicated by suitable gearing to the throttle-valve 
regulating the steam jet to the producers. The production 
of gas, and therefore the production of heat by its com- 
bustion under the boilers, are thus automatically regulated 
in accordance with the requirements, so that the air- 
pressure in the mains is prevented from varying outside 
certain narrow limits. In connection with this part of the 
scheme we may point out that it seems to be a mistake 
not to throttle the entrance-areas for the air to the fur- 
naces automatically and simultaneously with the regulation 
of the gas supply. TTie chief advantage in using gas 
instead of solid fuel lies certainly in the power of obtaining 
perfect combustion by thorough admixture and careful 
proportioning of air to fuel. This advantage is sacrificed 
if the air supply is not diminished and increased simul- 
taneously witn, and in the same proportion a.s, that of gas. 
We suspect also that it will be found desirable not to rely 
solely on the throttling of the steam blast as at present 
intended ; the more direct and rapid action of a throttle- 
valve between the producer and the boiler-furnace will be 
highly advantageous, if not necessary. By means of 
simple mechanical relays, actuated either by the steam or 
by the compressed air, there can be no difficulty in con- 
trolling these three sets of throttle-valves by the action of 
a single governor. 

The steam-pressure is to be 160 pound.s per square 
inch, l^ch set of three boilers supplies an engine of 
1000 horse-power. The engine is of the triple-expansion 
type ; the hi^-, intermediate-, and low-pressure cylinders 
liaving the diameters 20* 30, and 49 inches, and a common 
stroke of 48 inches. The areas of the three pistons are 
thus in the ratios i, 2L and 6. The cranks are at 120’ to 
each otbo'. The high-pressure and intermediate cylinders 
arc steam-jacketed at the sides. The low-pressure cylinder 
is not jacketed, but a novel arrangement of steam-jacket- 
ing its piston is adopted. The piston is hollow, and 
steam is led into its interior by a tube which is parallel to 
the i»ston-rod, and moves to and fro through a stuffing 
gland in the cylinder cover, projecting into a larger tube 
screwed on the gland and supplied with steam direct from 
boiler. The argument in favour of this arrangement 
h that side-jacketing of the low-pressure cylinder involves 
a large absolute waste of heat tnat goes towards heating 
the exhaust-steam as it leaves the cylinder on its way to 
the condenser ; this loss of heat by the jacket steam being 
noxkms, not only because it is pure wasU^ but also because 
it raises the back pressure against the piston. The fresh 
steam in the hollow piston sweeps over the inside surface 
of the cylinder just in front m the inccnniiig working 


steam, and thus heats the metal and prevents cm 
densation of the working steam, while it is comparatsv^ij 
inactive in heating the back-pressure steam. In critimn 
of this argument, it maybe remarked that towards the ent 
of the stroke (during the last quarter of the stroke) thu 
piston-jacket surface giving heat to the exhaust-steam I 
greater than a side-jacket would offer. For three-quartdn 
of the stroke, however, it is less. ' 

Each cylinder is connected with the fiy-wheel shaft b^ 
a cross-beam. Over each end of each beam stands 1 
single-acting, air-compressing cylinder of 26 inches dia 
meter and 48-inch stroke. Each engine thus drives sii 
of these air-pumps ; and, since the speed is ninety doubh 
strokes per minute, the volumetric capacity of the com 
pressors of each engine is close on 8000 cubic feet pei 
minute. 

The pressure in the mains is to be 45 pounds per squar< 
inch above the atmosphere, and the deliveiy-valves are ex 
pected to lift a little before three-quarters of the compressoi 
piston- stroke is finished. Thus the volume of air com 
pressed to the above pressure delivered per minut< 
by each engine is taken as about 2000 cubic feet. 

The ratio of pressures is « 4*06. Thus, if the com 
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pression curve were isothermal, the valves would lift, ai 
alwve assumed, at 75 of the stroke. If it were adiabatic 
this pressure ratio would correspond to a ratio of final t< 
initial volume of 367, and the valves would lift at *63 o; 
the stroke. If the curve lay exactly mid-way betweer 
these two, or were according to the law / oc 7/ ~ th< 
ratio of final to initial volume would be *31, and the valvei 
would lift at *69 of the stroke. In the latter case th< 
volume delivered would be *31 x 8000 2480 cubic fcei 

per minute. Calculating simply from the product of thij 
volume by 45 pounds per square inch pressure (i.e. fron 
the work the air could do in an air-engine without clear 
ance, without expansion, and without more than atmo 
spheric back pressure), this would give about 487 horse 
power delivered in the consumer's engines for each engim 
developing 1000 horse power at the central station. Tw< 
indicator-cards taken from two air- compressing cylinder 
at Frood Colliery, near Wrexham, give very differen 
results, possibly because one compressor was near th< 
steam-engine cylinder, and was heated by it, while th< 
other was not. The compre5sion-cur\’e from the on< 
cylinder corresponds with tne relation pec rj- * whili 
that from the other corresponds to / oc 7/ “ * I'he latte 
curve is thus much steeper even tnan the adiabatic, an< 
would indicate that the air was actually heated by conduc 
tion or radiation during its compression. Such heating 
could hardly have taken place to such an extent as t< 
account for the above very high index, and the more pro 
bable explanation is that the air was steam-laden as it wa 
taken in, and that the extra rise of pressure is really du< 
to that of the steam in the mixture consequent on the ris( 
of the temperature. 

It is desirable to keep down the compression-curve a: 
nearly as possible to the isothermal line, because by doiiij 
so the area of the compressor indicator-card, and there 
fore the work to be done by the engines, is kept down U 
its minimum ; whereas no advant^^e can be derived fron 
the increase of temp^ature obtained by adiabatic com 
pression, because this is rapidly lost by cooling in th; 
pipes long before the air is utilised in the air-engine i 
drives. It is worth noticing that, because of the air bcini 
discharged from the compressors through valves wind 
automatically lift when a certain designed messttre | 
reached, this loss of power due to cooling in the pipes i 
effected rather by a contraction of volume than by \ 
diminution of pressure. The decreasing-fnessure 
along the pipes is very small, and is due solely to fm 
tional and viscous resistance to ^e flow, and to variadtM 
of velocity consequent on variation of section. 

in order to approximate to iaotliemial comoiremoifl 
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X. S^utTgeon Itas mdopted special cooling arrange- that the steam is supplied to the piston-jacket of the low- 
t ntf fm his compressors. Firstly^ the air used is all pressure engine cylinder ; but this refinement has not 
leeh through the roof of the engine-house, and thus been deem^ necessary in the design as at present 
sating 1^ contact with the boilers and engines below is adopted. 

voided. It is filtered of deleterious dirt in entering The compressor piston-face travels a little beyond the 
rough die roof. Secondly, the compressor cylinders are position assumed by the flat face of this delivery-valve 
irrounded by ample water jackets, through which a con- when the latter is closed. During the momentary pause 
lual fresh-water circulation is kept up. Thirdly, the at the end of the stroke, the valve therefore falls into 
slivery-valve — it is a single large disk of slightly g^’eater actual contact with the piston-face, and the two descend 
ameter than the cylinder — is made hollow, and through together until the valve is landed on its seat. Thus the 
a cold-water circulation is kept up, the water being clearance space is reduced absolutely to zero. 

►read out in a thin radial stream across the valve face The suction-valves are somewhat similarly arranged so 
rer which the air flows as it leaves the cylinder. This as to reduce the clearance at the other end of the stroke 
K)ling-water is supplied to the hollow valve through a to a very small amount. The cooling-water is circulated 
be sliding in a stuffing-box in the cylinder cover. A by gravity from a tank giving a head of 20 feet. The 
rthcr development of this system would be a supply of water is pumped into this tank from the canal, and the 
►oling water to the face of the piston after the manner power spent in pumping this water is a partial set-ofF 



Fig. I. 


jainst the economy resulting from the approximation to 
othermal compression ; but the power thus gained 
ready outweighs the work spent in this pumping. 

As at present designed, the air-pipes are of wrought- 
on plate, riveted, but a new design for plate-steel tubes 
being considered. The pipes are to be laid in concrete 
innels, which free them from all pressure of superincum- 
mt soil or paving, and will always be very accessible for 
laminationand repair. Theyareof 24 inches diameter near 
te central station, and diminish toy inches infhe smallest 
^ches. The joints are given a small degree of flexi- 
Jity. In one design they are formed by two angle- 
hns riveted to the outside ends of the two pipes, a hard 
ring of circular section being placed b^ween the 
fayei thus formed, and the flanges being drawn together 
f bolts. In another design a sort of double-socket 
M^ing-piece covers the ends of both pipes for a few 
|fiaf f aid of each pipe has formed on it two slightly 


projecting rings, and between these is poured, in the 
molten state, through a hole in the socket-coupling, a soft 
metal that expands during solidification. We rather doubt 
whether this fast design will give sufficient tensive strength 
to the joint. Tensive strength is required simply 
because there are necessarily bends in the pipe here and 
there. 

The air is supplied to the consumer through a register- 
ing meter. This meter is similar in construction to, 
Beale’s gas exhauster. It consists of two cvlinders, one 
inside the other. Both are 4 inches long ; tne outer one 
has a diameter of 14 and the inner a diameter of 9| 
inches. The outer one is fixed, and is furnished with an 
inlet and an outlet opening. The inner cylinder revolves 
freely on a fixed axis, distant 4 (H- 92 ) ** ^ inches awAy 
from the centre of the outer case, so that the two cylinders 
always touch along a fixed line* Two sliding ahi;ttters 
project from a slot through the centre of the 
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cylinder. By mcani* of a pin and a pair of sliding blocks 
running in circular grooves cut on the inner surface of, 
and concentric with, tlie fixed cylinder, these shutters are 
drawn out and in from the revolving cylinder so as always 
to keep in contact with the lixed one. During one revolu- 
tion these shutters sweep through the meter a volume of 
air about *17 cubic feet. 

This rotation is reduced three times by worm-gearing 
in being transmitted to the counter-box, so that a single 
dial with two concentric circular scales, wdiich are read 
by two fingers like the hour- and minute-hands of a common 
clock, is siirticient to register up to a million cubic 
feet. Fig. i shows this meter. It is driven by a small 
difference of air-pressure bet wet n the inlet and outlet. 

The Company intend to charge at the rate of 5^/. per 
1000 cubic feel at standard pressure of 45 pounds per 
square inch. If the air were used in an engine without 
expansion, without cleaiancc space, and without back 
pressure above the atmosiiheie, this would correspond to 
a cost per hour per indicatetl horse-power of 

= , -53 pence. 

144 X 45 X loot:) 

Under the conditions of actual practice the writer calcu- 
lates that at the above rate of 5//. per 1000 cubic feet, 
assuming intelligent and economical Tnanageincm, each 



indicated horse power will cost per hour from 2(1 down to j 
as low as i excluding cost of engine attendance and 
depreciation, and interest on first cost of engine. 

7*he standard pressure at which the air is sold at the 
above price being 45 pounds per square inch, a reduction 
of price per cubic foot has to be made if the pressure of 
the supply be less than this pressure. This is effected by 
introducing a variable velocity-gear between the volume- 
meter and the dial-counter. This arrangement is shown 
in Fig. 2. , 

The rotation is transmitted to a small roller on a spindle > 
capable of sliding in its bearings parallelJy to its own 
axis. It drives a dis'e on the counter-arbour by rolling 
contact. The end of the rollcr-sfiindle is linked to the 
end of the tube of a Bourdon pressure-gauge. As the 
pressure rises, the roller is thus pushed nearer the centre 
of the disk, and gives this disk, therefore, an increasing 
fraction of a revolution per revolution of the roller. The 
roller really lies between two disks, but the one is “ idle ” 
and serves simply to support the roller in pressing against 
the driven disk. 

This integrator is wholly wrong in principle, and it is 
badly designed in detail. The roller has a rubber tyre 
round it, and therefore touches the disk at different raaii, 
and thus must rapidly wear away, owing to the want of 


pure rolling action at one or other side of its tread. The 
wearing might not be of much consequence in itselfi ex« 
cept that it gradually vitiates the accuracy of the indica** 
tion ; and besides, tlie velocity ratio is uncertain because of 
the contact taking place over a perceptible range of radiu$. 
There ought to be an idle roller between the disks opposite 
the driving roller, and both disks ought to be pressed in- 
wards by springs, instead of one only. But the chief 
defect is in the principle of the construction, which does 
not make the aial-inclication proportional to PV ^ it 
ought to do. If be the disk radius at which the roller 
w'ould stand when zero pressure existed in the Bourdon 
tube, and if C*bc the inward movement per pound per 
stiuare inch rise of pressure, and if r be the radius of the 
roller, then at pressure P the contact radius on the disk 
will be A'o - CP^ and the fractional revolution of the disk 

per revolution of the roller is - ^ , . This is not pro- 

portional to P as it ought to be. Its differential cq- 
ct’licient with respect to P should be constant, whereas it 


Cr 


is really - converse gearing ought to 

be substituted ; that is, the volume-meter should be 
gc.ired positively with the disk, and the disk should drive 



Fio. 3. 


the roller, the point of contact for zero pressure coinciding 
with the centre of the disk. It also seems a pity, when 
a Bourdon tube that measures the pressure exists in any 
case in the meter, that its measurement of the pressure 
should not be made visible by the simple addition of a 
pointer and graduated dial. 

The registrations of all the meters in the whole district 
are telegraphed to the central station and added up on 
one large central counter, so that the engineers in charge 
may have means of continually comparing the actual 
consumption w ith the duty of the engines, known from 
ordinary engine continuous counters, and of detecting any ' 
serious leakage that might occur in consequence of break 
age of a main or branch pipe. The telegraphing apparatus 
is shown in Fig. 3. I he counting disk is divided into 
equal divisions, each representing looo cubic feet# by 
small metal projections. As these come successively 
underneath a contact-maker, they allow the pas^ge of a 
current, which moves the nn^cr of the central county , 
through a corresponding division. One miun wire, wim 
branches to the separate meters, is sufficient for the whote^i' 
district, the earth return being used. As the countcr-dl^i; 
moves slowly, special means must be taken to break 
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tontact inatamancously after it is made ; otherwise all but 
of the indications of several meters, whose times of 
mtact with the tooth on the disk overlapped, would fail 
b be registered at the central station, and should the 
ttoppage of any one engine in the district happen to 
pccur while this tooth of its meter was in contact the 
^hole registering apparatus would cease to act for an 
hdednite time. 

I The contact-breaker is shown in Fig. 3, at the Icft-hnnd 
tide. The momentary current caused on making contact 
bagnetises an electro-magnet, which, by attracting its 
Imnature, draws the contact-maker (which is mounted on 
i piece of watch-spring) past the tooth into such a position 
pat it catches behind a small plate of insulating material 
^t the back of the tooth, which prevents it springing again 
pto contact with the latter when the armature of the 
pagnet is released. 

Fig. 4 explains the calculation of the thermodynamic 
Efficiency of this mode of transmission of power. It is 
Srawn for unit volume of atmospheric air drawn into the 
Mr-pumps. The pressures are reckoned in atmospheres. 
K B C D K is the indicator-diagram showing the work done 
i»y the compressor-pump. The compression-curve c D is 
;aken according to the law p cc zn because it seems pro- 
Mible that this index may be reached with the efficient 
vater-cooling system adopted. The suction-line a b is 


taken atmosphere below atmospheric pressure. The 
point F IS taken on the same isothermal as c ; thus D F is 
the loss of volume consequent on the air cooling in the 
pipes down to atmospheric temperature. The dia- 
gram E F G H is the indicator-diagram for an engine driven 
by the air without loss of initial pressure below the com- 
pressor pressure, without clearance, without expansion, 
and with a back pressure atmosphere above atmo- 
spheric pressure. The same back pressure is used for all 
the other engine diagrams. The diagrams EFIKH, 
E F 1. M II, and E F N H are diagrams for engines with 
I similar conditions, and with ratios of expansion ij, 2, and 
! 2i ; that is, with cuts off and the last . being that 
: that brings the final pressure down to atmosphere. 
The expansion-curve r 1 L N is taken as adiabatic. If 
J atmosphere be lost in frictional and viscous resistance 
to flow through the pipes, by obstructions at bends, passage 
: through meter, &c., or by sudden change of section of 
I pipe, then the admission line is lowered to P g. The 
I effect of clearance is to cut off a part of the diagram by a 
I vertical line at the left-hand end. This vertical line is not 
I drawn in the diagram, because its position varies with the 
! grade of expansion employed In calculating the following 
1 re.'iults the clearance has in each case been taken as the 
I volume of the cylinder. The area of the compressor- 
I diagram is i ’6, and the efficiency is in each case obtained 
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>y dividing the engine-diagram area by r6, and multi- 
plying this quotient by This is the ratio between 1 
he compressor-diagram and that of the central station j 
engine which drives it, the mechanical inefficiency of this 1 
:entral plant being taken as "I results are most j 
clearly shown in tabular form. ! 


T %bU of Efjfinencics of Transmissiov of Ponrr by Air 
compressed to 45 pounds per square inch 

. ElTiciency 

Ratio of cjtpatjRion ss i a aj 

No loss of initial pressure 1 

No clearance > *45 ... *58 ... *67 ... 72 

Back pressure I ‘1 at mos. ) 

Initial pressure 3*8 atmos. j 

No clearance > *42 ... *54 ... *64 ... *69 

^ack pressure t i atmos. ) 

No loss of initial pressure j 

Clearance vol. of cyl. > ‘39 ... *50 ... *57 ... *60 

Back pressure I *l atrnos. ) i 


{nitial pressure 3*8 atmos ^ 

Clearance vol. of cyl. V *36 ... *47 ... *54 ... *57 

Back pressure atmos. J 

I The Ipt two sections of this table comprise the limits 
If practicable results. The highest efficiency shown is 60 
ctmt. This could only be obtained by avoiding abso- 
ptely all loss of pressure between compressors and air- 


engine. This can hardly be accomplished even if the engine 
be situated close to the central works. It need hardly be 
pointed out that the expansion will not usually Ipe carried 
so far as to bring the working pressure to near equality 
with the back pressure ; in fact, to do so is decidedly very 
bad practice, and does not lead to economy in the brake- 
power, especially when depreciation and interest on first 
cost of the engine is taken into account. With good 
management, from 30 to 50 per cent, efficiency may be 
expected. 

In a paper read by Mr, Sturgeon before the British 
Association last summer, he gives a table of calculated 
efficiencies ranging from *32 to *84. These calculations 
include allowances of 2 per cent, for valve-resistance and 
leakage past compressor-piston ; 13 per cent, for leakage, 
friction, and wire- drawing in the pipes ; and 8 per cent, 
for clearance and back pressure in the consumer’s engine. 
Except the last, these allowances are much more liberal 
than those that have been made in calculating the above 
table. On the same basis as ours have been made, Mr. 
Sturgeon’s calculations would have given considerably 
higher figures than the above *32 to '8^ But the higher 
figures in Mr. Sturgeon’s tabic are obtained by supposing 
that the consumer heats the air by a gas-stove, before 
passing it into his engine, up to temperatures from 212** F, 
to *^20^ F. How the resulting figures can be in anv sense 
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caUed ^'efficiencies" it is difficult to understand The 
consumer is supposed to supply a large extra amount of 
power at his own cost by burning gas to heat the air. 
and it seems an extremely evident misuse of the wora 
“ efficiency " to apply it to the ratio of the diagram so got 
to the diagram of the central station engine. By a little 
more liberal burning of gas, the efficiency obtained by 
this method could ^uite easDy be made higher than unity. 
On the same principle we might calculate the efficiency 
of a steam-engine by taking the ratio of the indicator- 
card from the steam cylinder to that taken from the feed- 
pump that supplies water to the boiler, and thus obtain an 
efficiency of, let us say, 50,000 per cent. This is a reduciio 
ad adsurdam of the method of calculation which is 
perfectly legitimate and logical. R. H. S. 


TNE CLASSIFICA TION OF THE OECILIANS 

1 N a paper on the structure and affinities of the 
* Amphiumidse, published in the newly-issued part of 
the Proceedings of the American Philosophical Society 
(vol. xxiii. No. 123), Prof, Cope has put forward some 
views as to the position of the Ca^cilians or Apodous 
Batrachians in the Systema Naturae, which are worthy of 
careful consideration. The Ciiecilians, Prof. Cope observes, 
are generally regarded as representing a distinct order of 
the Balrachtan class, which bears the name Apoda ” or 
“ Gyranophiona.” The definition of this order given by 
Mr. Boulenger in his recently published Catalogue of the 
specimens of these animals in the British Museum is ; 

No limbs; tail rudimentary; males with an intro- 
mittcnt copulator)' organ ; adapted for burrowing." Of j 
these definitions Prof. Cope maintains that not one is of 
ordinal value. “The tail in some Ca:cilians is distinct. 
The intromittent copulatory organ in such species as ^ 
Dermophis mexicanus^ Gymmp/its proximus^ and Hcrpcte 
ochrocephala is not a special organ, but merel>' the everted 
cloaca. The hard papilla: observed by Gunther in 
Ichthyophis glutinosus are wanting in the above-men- | 
tioned species, and the protrusion of the cloaca is per- j 
formed by tw'o special muscles." j 

As regards the absence of limbs in the Csecilians, Prof. 
Cope points out that the extremely rudimentary' character 
of these organs in Ampkiuma is well known, and that 
their non-existence has no greater claim to be considered 
as of ordinal value in the Batrachians than in the adjoin- 
ing class of Reptiles, where it is in some cases not even a 
“ mmily " character. Looking to these facts. Prof. Cope 
proposes to unite the Ca^cilians with the Urodeic 
Batrachians, and to class them only as a family, 

“ Caedliidae,” connected with the more typical forms of j 
the group through the Amphiumidae. 

Messrs. Sarasin, who have recently published a most 
interesting account of their observations on the develop- 
ment of a species of Caecilian in Ceylon,^ seem to have 
come to nearly the same conclusions as to the correct 
systematic position of this group of Batrachians. 


NOTES 

Thx Prinexj of Wales has requested the President of the Royal 
Society to join the Committee appointed to advise on the organisa- 
tion of the proposed Imperial Institute. 

W£ have referred elsewhere to some of the possible results of 
the meetings held last week in favour of the Imperial Institute. 
Some very striking features which have been developed in con- 
nection with this movement daring the last week are, first of all, 
the considerable desire which has been evinced, to enrich various 
localities with some Jubilee memorial, and, again, the wisdom 

die Eatwkkluosigvscfuchte von B/icrittm giutinemm^" Arb. 
Zool ln»t. WQntbni*, vtt. p. aS (1865). 


generally displayed in selecting worthy local objects, stich 
museums, improved science schools, and the like* AU this 
course is admirable and entirely to be applauded, but believing as 
we do that there is a possibility of the Imperial Institute, If 
properly conducted, doing more good for the future development 
of science and commerce in Greater Britain than any other single 
organisation can possibly effect, we hope that it will not be 
starved in favour of merely local objects. We bear that the women 
of England have already subscribed a noble sum. This no doubt 
Her Majesty will hand over to the Institute, if it is organised so 
as to command the confidence and respect of the various leaders 
of opinion in this country and in the colonies. 

Many of our readers will attach much importance to Colonel 
Donnelly’s letter, which appears in another column. A large 
increase in the number of students anxious to enter the Normal 
School of Science and Royal School of Mines was of course to 
be expected, and we are glad that this influx has induced the de- 
partment to take steps to increase the accommodation, and at the 
same time to insist upon one of the best possible forms of 
entrance examination; a strict inquiry, namely, into the educational 
history of each candid.ale for admission. 

The Norwegian Government has presented a Bill to the 
Storthing fur fixing a standard time fin* the whole of Norway. 
The standard time proposed is Greenwich time pluh one hour. 

Mr. W. Bvldwin' Spenckr, Fellow of Lincoln CoPege, 
Oxford, has been appointed to the Chair of Biology in the 
University of Melbourne, and will leave hmglantl in al>out three 
weeks. Mr. S}>encer distinguished himselt lately by hi 
important memoir on the pineal eye in lizards. 

A NUMBER of eminent men of science have addressed a 
memorial to the President, Vice-Presidents, and Council of the 
Royal College of Surgeons of England, .suggesting that the 
legacy bequeathed to the College by the late Sir Erasmus 
Wilson might with advantage be devolcxl to the establishment 
of an institution having for its object “physiological and patho- 
logical research." It Is pointed out that the want of such an 
institution in England has long been felt, and more especially of 
late, when we have had to look to Berlin for infjnnation respect- 
ing tubercle, and to Paris for experiments on the prevention of 
hydrophobia. That the Government will do anything in the 
matter no one is so sanguine as to l>elieve ; and it is hardly 
more probable that the want will ever be supplied by public 
subscription. There is, therefore, much to be said for the pre- 
sent proposal, and the authoritie.s of the College of Surgeons 
will, no doubt, give it due attention. It seems strange that in 
Ix)ndon there should l>e nothing like the splendid laboratories 
which exist not only in the capital cities of Europe, but in com- 
paratively small German towns, such as Bonn, Strasburg, and 
Leipzig. 

University Coli.ege, Liverpool, has reason to congratulate 
itself on having some remarkably generous and enlightened 
friends. On Tuesday last it wa.s announced at a meeting of the 
College Council that Mr. Thomas Harrison, shipowner, of 
Liverpool, bad endowed the Chair of Engineering with 10,000/. 
Only a few weeks ago Sir Andrew Walker, also a citizen 
of Liverpool, gave 15,000/. to build Engineering Laboratories. 

O.N Thursday last the honorary freedom of the City of Lndon 
was conferred upon Mr. H. M. Stanley, in recognittM^ his 
services as a traveller and explorer in Africa. The o|»ntation 
was made at a special meeting of the Court of ComJK Council 
in the new council chamber at the^Guildhall. Th||Kity Cham^ , 
berlatn, in making the presentation, referred to JVUte renuu^-. 
aide development of joumaliitic enterprise durinfl^ Victorian ; 
era," observing that Mr. Stanley was the first m«|||2er of 
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bm of special traveling and war conrespondenti ** whom the 
:ity had enrolled among its freemen* Mr. Stanley was evidently 
moh j^eas^d by the honour done to him, and declared that it 
^bttld stimulate him to further exertions. After luncheon at 
ie Mansion Housed he spoke of the various routes which have 
ben proposed for the expedition for the relief of Emin Pasha. 

Miu Alfred Russel Wallace lately delivered, at Boston, 
i.S. A., a course of Lowell Lectures.” He proposes to make a 
V'estemtour, in the course of which he will lecture on, among other 
abjects, ** The Darwinian Theory : What it is, and How it is 
>emonstrated,” The Origin and Use of the Colours of Plants,” 
' The Permanence of Oceans, and the Relations of Islands and 
!ontinents,” and ** The Biological History of Continental 
slands, Recent and Ancient.” Mr. Wallace is thought by the 
Lmericans to be a more effective si^eaker than most of the 
minent Englishmen who have lectured in the United States. 

The Indian Survey Staff seems to be considerably under- 
lanned. The Government of ilie Straits Settlements recently 
pplied to the Government of India for an experienced officer to 
dvise them on the way of placing the system of survey in the 
5lony on a satisfactoiy f(»oting. As no qualified officer on the 
)rmer establishment was available, Mr. J. B. N. Hennessey, 
ow on the retired list, wa^ offered the duty, but as he dccline<l 
the Straits Settlements Government had to be told that the 
rovemmeiu of India could render no assistance on a work so 
ecessary to the develojmient of the colonial resources, and likely 
> l>e of so much scivice to science. 

A MOVEMENT is on foot at Gothenburg for the founding of a 
ee University in that city. A laigc sum of money has already 
ecn subscribed. 

The lesuhsof the new censuses of France and Germany .sliow 
marked falling* off’ in the rate of increase. In the case of France 
le rate of increase was low enough before ; now it threatens to 
op altogether, and in many departments there has been a con- 
derabJe decrease. The addition to the population in five ycai-s 
IS only been 213,857, bringing the total up to 37,885,905. 
his is equal to an annual rate of only ’i per cent, per annum, 
ermany is not quite so bad, but tlie rate of increase between 
I70 and 1880 was abnonnally high. The population by the 
test returns is 46,844,926 as compared with 45,234,061 five 
;ars before ; giving an annual rale of increase of 71 per cent, 
ir annum in 1880-85, as compared with I’I4 per cent, per 
mum in the previous five years. 

The Lieutenant-Governor of the Punjab has proposed to 
c Government of India the establishment of a University at 
Uahabad, and has furnished a sch.;me for such an institution 
the capital of his province. 

At the afternoon sitting of the Association for the Improve- 
ent of Geometrical Teaching, held at University College, 
i the 14th inst., the President (R. B. Hayward, F.R.S.) in 
e chair, the Rev. G. Richardson, of Winchester College, read 
paper on the teaching of nriodern geometry, in which he indi- 
ted the lines which, in his opinion, a Syllabus on the subject 
Ottld follow. The draft, which covered an extent of ground 
0 great, we think, for ordinary school-te.aching, did not consist 
a bare enumeration of the subjects of sections and chapters, 
rt was rendered very interesting by the quaint humour which 
fhtened up and pervaded the whole. The Rev. J. J. Milne 
ad a short note on a part of the above subject, which 
td been omitted by the previoas $t>eaker, vix. the modern 
tatment of maxima and minima; his strong point was the 
fht to be derived froji symmetry in the search for cases of 
Iximum and minimum. Mr. G. A, Storey, A.R.A , read a 


paper on “ Geometry from the|Artist*s Point of View.” In this 
thewriter introduced Euclid and Apelles in converse, and showed 
the agreement which exists between the purely geometrical 
method and perspective. The paper was illustrated by numerous 
drawings of triangles, squares, and cubes. A brief discussion of 
the several papers followed, and then Mr. E. M. Langley com- 
municated a very simple proof of Feuerbach's theorem (that the 
nine-point circle touches the in- and ex-circles of the triangle). 
We may return to the consideration of one or more of the above 
papers when they have been printed in the A ssociation’s Report. 
Upwards of twenty new members were elected. 

We have received a hand-book entitled “ Through the British 
Empire in Ten Minutes with C. E. Howard Vincent, Esq., 
C.B., M.P.” It is intended to accompany a wall-map on 
which Mr. Vincent has brought together a large amount of use- 
ful information about the Briti.sh Possessions. In hi.s hand-book 
he glances at the leading characteristics of each of the great 
groups into which the Empire beyond the seas is divided. 

A State weather-service for Pennyslvania is to be formed 
at Philadelphia by the Franklin Institute. The State Legis- 
lature will be petitioned for an appropriation of 3000 dollars for 
instruments and publications, and it seems to be assumed that 
so reasonable a request will \)c readily granted. 

i The Americans also have: a Society for Psychical Research. 

• The Society proposes to issue the next number of Us Proceedings 
i as soon as sufficient material can be collected. Apparently it is 
j not quite so easy to get startling evidence of the “ psychical ” 

! kind in the New World as in the Old. 

I Describing in an American medical journal the influence of 
I the recent earthquake shocks in Charleston upon the health of 
' the inhabitants, Dr. F. Peyre Porcher, of that city, says that 
- many persons experienced decidedly electrical disturbances, 
which were repeated upon the successive recurrence of the 
shocks. These disturbances were generally accompanied by 
tingling, pricking sensations, like ** needles and pins,” affecting 
the lower extremities. One gentleman was completely relieved 
of his rheumatism ; another, who for months was nervous, 
depressed, and entirely unable to attend to business, regained 
his former activity and energy. 

An interesting sketch of the great Serpent Mound in Ohio is 
given in Science by Mr. W. H, Holmes. It is in the northern 
part of Adams County, somewhat remote from frequented routes 
of travel. The entire body of the serpent and the peculiar fea- 
tures of the enlarged portion are all distinctly traceable, and 
leave no doubt in the mind, Mr, Holmes thinks, as to their 
artificial character, lie is decidedly of opinion that the work 
should be classed am>ng the products of the religion of tlie 
aboriginal races. 

Mr. j. H. Stew'art Lockhart, of Hong Kong, has 
addressed, on behalf of the P'olk-Lore Society of England, an 
apt>eal in the English and Chinese languages, through the press, 
to students throughout China to co-operate in investigating the 
folk-lore of that country. He points out that no attempt has 
been made to deal with this subject as a whole, the work done 
so far being for the most part of a local character. He now pro- 
poses to obtain collections of the lore peculiar to different parts 
of the empire and its dependencies. Each collection, he goes 
on, while in itself highly instructive, will be chiefly important as 
forming a link in the chain of facts from which a general account 
of the folk-lore of China may be deduced. The Chinese version 
of the appeal is intended for circulation amongst natives, who> 

experience shows, evince a great interest in the subject when 
once they comprehend its aims and objects.” Competent 
scholars are scattered over the greater part of China, aad| .as 
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Mr. Lockhart says : ** If willing helpers can be found to assist 
in the work of collection, the success of the scheme is assured. 
Failure can only result from want of co-operation and support.” 

In a paper entitled “ Thirty-six Hours’ Hunting among the 
Lepidoptera and Ilymenoptera of Middlesex,” reprinted from 
the youmal of Microsco/>)> and Natural ScUncft Mr. Sydney T. 
Klein has some interesting notas on the best meth ^ds of captur- 
ing Lepidoptera. He has found it verj' useful to take advantage 
of the attracii\eness of the huiies among the Lepidoptera 
gentry.” To those who have not had experience, or have not 
persevered in, this art, he says, the result is truly marvellous, 
and will sound very much like a fairy tale. The good taste 
possessed by the males of Lepidoptera is shown to the greatest 
perfection among the Uombycidic. On several occasions, when 
on botanical excursions in Hertfordshire, Mr. Klein has taken 
with him a fem.ale of ipurens, or o^her liombycid;\;, fresh 

from the pupa ; and, in a wooded countr>', provided the sun 
was hot and a gentle breeze blowing, he was certain of having, 
within ten minutes, a dozen ot the ojipositc sex flying round 
him, and from time to time even settling on his shoulders <jr 
hands. On one occasion, after remaining, as an experiment, 
for some time on the same spot, he counted over forty of the-e 
large moths within fifty yards. 

Nf.gotiatiohs are being carried on in Denmark fir the 
holding of a Fisheries Exhibition in Copenh;\gen next year. 

An enthusiastic fish-culturist is trying to introduce scalele^s j 
fishes into English fresh waters. In a lecture on Fish, lately 
delivered at Worcester, and now’ published, Dr. Francis Davi 
C.I.E., expresses his belief that they will prove worthless fo 
sport, almost, if not entirely, useless as fojd, and dangerous to 1 
handle on account of the spines with which they are protected, j 
These fishes <Ielight to eat other forms of fishdife. “ I ob- j 
tained,” sa)’s Dr. Day, ‘*a sjX'cimen of a common Indbn cat* | 
fish at Madras, w'hich I placed in an aquarium that contained j 
some carp. It nished at one of my poor little fishes, and, 
before I could interfere, seized it by tlie middle of its b.ack and 
shook it until it wms dea I, a? a dog kills a r.it.” 

At the monthly meeting of the Council of the .Sanitary Assur- 
ance Associitim on January i :>, the Sanitary Registration of 
Buildings HiU was re considered. A rep irt on the dr.aft Bill 
was submitted, with several clau^es re-drawn. The Bill was 
further amende I, and ord ered to i>e printed for final considera- 
tion at the next meeting of the Council. It is pn^p osed that 
the new Bill ^hill be o.npuLory w'ith regard to schools, hotels, 
asylums, hoipitaU, an I lo Iging-h ouson, aid Claused ha'> been 
made much more stringent in the matter of qualification of 
person? entitle I to give sanitary certificates. 

Baron Vun Mithm-KR, who retains the olfice of Government 
Botanist to the c dony of Victoria, is alioui to issue a scries of 
plates with descri[)tions of the acacias (wattles) of Australia. 
The w’ork will be similar to the F^ucalyptographia,” probably 
the best and most useful of his publications. For diagnostic 
purposes he makes use of tw’o characters hitherto overlooked, 
vi*;. the numlxfr of divisions in the pollen-mass and the position 
of the .seed. The reiirerneit of Baron von .Mueller from the 
direction of the Botanic Garden, some few years since, his 
enabled him to devote more attendon to scientific botany and 
its applications to practical purposes. 

Dll. Giles, who was attached as scientific member to the 
Chitral-Kafirstan Mission, is now stated to be in Calcutta, en- 
gaged in writing a report on the geology of that region. 

Capt. Peacock e, R.E., is said to be preparing a report, 
with sketches, of his experiences with the Afghan Boundary 
Commission, 


On Thursday evening last the Society of Telegraph- Enginem 
and Electricians held the first general meeting of the session 
1887. Sir Charles T. Bright, the new President, delivwd 
address on the history of the electric telegraph. Speaking of 
the progress which has been made since the property of the 
Telegraph Companies was bought by the State, he said thiU itt 
1870, when the transfer was completed, there were 48,378 miles 
of land wires, and 1622 miles of cable wires (irrespective of 
railway wires), connecting together 2488 telegraph stations. 
Now the Post Office has 153,153 miles of wire (including sub- 
marine wires) in communication with 5097 offices. In addition, 
the railway companies have 70,000 miles of wire, making a 
total of 223,153 miles. 

The additions to the Zoological Society’s Gardens during the 
p.ist week inclule a Red-fronted Lemur {Lemur rufifrons 6 ) 
from Madagascar, a Vervet 'SlonVey {Cerco/>U^£€Hs lalandii d) 
from West Africa, presented by Airs. Pawelzig ; a Patas Monkey 
{Cetropii keens 9) from West Africa, presented by Mr. 

(icorge Ellis ; a Common Otter {Lutra vul}^ans)t British, 
purchased. 

OUR ASTRONOMICAL COLUMN 

New Variables in Cygnus,— A new variable of the 
.Algol type(l).M. -t- 34", No. 4181, R.A., 1887 0, 2oh, 47m. 
32*5s., Deci. 34^ 13' 59" ‘5 N.), has been discovered by Dr, 
Gould. Its period is about three days in length, and it varies 
from 7*1 mag. to 7*9 mag. A minimum occurred at about 
loh. 19m. G. M.'i’. on January 17. This discovery raises 
the number of stars of the type to eight, the other seven being 
Algol, period 2*49d. ; A l aurl, 3*95'!. ; S Cancri, 9*48d. } 

5 Libne, 2'32d. ; U Coronic, 3*45^1- ’* G Cephei (D.M. 81® 
No. 25), 2'49(I ; and U Ophiuchi tI)M -f I"*, No. 3408), 
o*839d. 

Mr. .S, C. Chandler, lun., in a note in Gould’s Astronomical 
yournal No. 148, calls attention to a new short-i)criod variable 
very close to the al)ove. This star (Lalande 4OJ83, R.A., 
1875 0, 2oh. 38m. 30'2s. ; Decl. 35'’ 8' 24'''6 N.) varies from 
6*3 m. to 7*6 m. in a little over fourteen days, the increase 
occupying about four days, the decrease ten days, with a halt in 
the latter alrout midway of its course. Mr. ChanrUer gives for 
fir.-,t elements of the star, 1886 October 3 60 G.M.T. + 
14 * 04 E. 

New Mi.nor pLANKi.—Prof. C. IL F. Peters, at Clinton, 
iliscovcrc<l a new minor planet on December 22. This will be 
No. 264, and the forty-sixth discovered by Prof. PeterH. 

A New Method for the Determination of the 
Constant of Aberration. — In the Conutes rendus^ tome 
civ. No, J, M. Loewy explains how the principle of his 
method :of determining the amount of astronomical refrac- 
tion (Nature, vol. xxxiii. p. 303) can be applied to the 
determination of afierration also. By means of the "two re- 
flecting .surfaces fc^rming the double mirror placed in front 
of the object-glass of an cijuatorial, the im.age.s of two stars 
.situated in different parts of the sky appear, in the field 
of vicA', side by side; their angular distance is then to be 
measured in a known direction I’o obtain the amount of aber- 
ration it is, of course, necessary to measure a properly chosen 
pair of stars at successive epochs. The first observation is to be 
ma<le when the stars arc at the same height above the hariaon, 
and the .second, after a certain interval, under rimvlar conditions. 
The comparison of the two measures will give a multiple value 
of the aberrati ill which is irulejKfndent 01 instrumental errors. 
By a proper choice of (he angle of the double mirror employed, 
of pairs of .‘^tars solectetl for measurement, and of the circum- 
stances of observati m, .M, Loewy contends that, by attention to 
the details which he specifies, a more accurate value of tbe 
constant of alierration can be ol^tained by his method 1® 
interval of three months than could be deduced by the methoos 
hitherto in vogue, liable as these arc to systematic error. 

The Madras Observatory, — In h» Keport for the yw 
1885, Mr. Pogson states that the volume of telegraphic loim- 
tude determinations in India, end the two volumes of houny 
magnetical observations made at Sii^np«'>re between 1841 mid 
1845, »nd at Madras between 1851 and 1855, which were men^ 
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oned Its ready for issue in the last Report, were distributed in 
5S5. ' Mr. Pogsofi’s attention was chiefly directed, during the 
pai^ to the necessary preliminary investigations for the publica- 
(m;of the meridian-circle observations from 1862 to the present 
The formation of the star ledgers and the deduced 
Ualc^ues of mean positions for each year were completed for 
le years 1862, 1863, and partly for 1864, which will form the 
f»t of the eight volumes about to be published. The star 
dgers for the next three years—* 1865-^7 — are also in progress, 
m the second volume of the series. Except for time observa- 
ons and determinations of positions of a few comparison stars 
►r equatorial observations, the meridian-circle will be little used 
util the publication of its past results is accomplished. Only 
52 complete positions of stars were determined in 1885, making 
8,074 during the i)ast twenty-four years. A few o'.servalions 
f minor planets were made with the eouatorials during the year, 
/e ore glad to find that there is at length a prospect of the 
iblication of the Madras meridian observations, the long 
play in which has been a serious blot on the fair fame of the 
bservatory. 


AS 7 ^R 0 N 0 MICAL PHENOMENA FOR THE 
WEEK 1887 JANC/ARV 23-29 
POR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
here employed.) 

At Greenwich on January 23 

an rises, yh. 54m. ; souths, i2h. I2ra. 4*43. ; sets, i6h. 30m. ; 
decl. on meridian, 19® 27' S. : Sidereal Time at Sunset, 

oh. 41m. 

[oon (New, January 24) rises, yh. 14m, ; souths, lih. 40m. ; 
sets, i6h. 9m. ; decl. on meridian, 18"* 13' S. 


Planet 

Rises 

Souths 

Sets 

Deck on meridian 


h. m. 

h. m. 

h m. 

0 / 

tercury 

.. 7 38 .. 

. II 34 .. 

* J 5 30 

... 23 0 s. 

enus ... 

• • 8 34 .. 

* 13 4 .. 

. 17 34 

... 17 34 S. 

[ars ... 

.. 8 49 .. 

. »3 36 .. 

. 18 23 

... 1436 s. 

ipiter... 

..10., 

62.. 

. 11 4 

... II 54 S. 

aturn... 

.. 14 59 

.. 23 6 .. 

7 13* 

... 22 6 N. 


* Indicates that the setting; is that of the following morning 
Occuliations of S^ars by the Moon (visible at Greenwich) 


n. Star 

Mag. 

Di.sap. Reap. 

Corresponding 
angles from ver- 
tex to right for 

1 ... 4 Ccti 

6 

h. m. h. 

... 19 16 ... 20 

m. 

*3 

inverted image 

... 179 296 

1 ... 5 Ceti 

6 

.. 19 42 ... 20 

26 

... 196 281 

Star 

Cephei ... 

Variable Stars 

R A. Decl. 

h. m. , . 

.. 0 52*3 ... 81 16 N. ... 

Jan. 

h m. 

26, 22 21 m 

Tauri 

3 54’4 

... 12 10 N. ... 

)) 

24, 20 33 m 

Geminonim 

• •• 6 57'4 

... 20 44 N. ... 

> 1 

t f 

28, 19 25 in 

29, 0 0 in 

Cancri 

- 8 37-5 

.. 19 26 N. ... 

tt 

24, 0 55 m 

Virginis ... 

... 12 32 8 

... 7 37 N. ... 

1 1 

26, 

M 

Virgiuis ... 

.. 13 22 0 

... 2 35 S. ... 

» » 

23, 

Af 

Librae ... . 

.. 14 54-9 

.. 8 4S. ... 

t* 

24, 1 8 23 in 


27, 2 15 m 
27, 19 21 m 
'25, 3 30 m 
8 

m 
o Af 
o m 


Coronw 15 13-6 ... 32 4 N. ... 

Ophiuchi 17 io‘8 ... 1 20 N. ... 

and at intervals of 20 

Scuti 18 41-4 .. s soS. ...Jan. 27, 

i'y'f '. *8 45-9 ... 33 14 N 26, 3 

Cephei 22 25 0 ... 57 50 N. ... „ 28, i 

M »igiufies maximum ; m minimum. 

Meteor ' Showers 

On January 28 a radiant near 5 Corona? Borealis is in evi- 
nce. . The meteors from this radiant are very swift, R.A. 
6*, Decl. 25** N. Another radiant giving very swift meteors 
isnear <r Leonis, R.A. ^68^ Decl. 7“ N. 


GEOGRAPHICAL NOTES 

It is all but certain that Mr, Stanley will lead the Emin 
utha Relief Exploration by the Congo route. He will cer- 
inly go to ZanziWr, prepared to follow whatever route dreum- 
tnces may indicate as lilcely to prove the most successful. At 


Port Said he will meet with Dr. Junker, who may give him 
information of critical importance. At all events, Mr. Stanley 
and bis staff and the whole of the baggage will proceed, in the 
first instance, to Zanzibar. If a steamer is handy, the Expe- 
dition, after recruiting a caravan and laying in a store of suitable 
goods for trade by the way, will sail round the Cape to the 
Congo ; that at least is Mr. Stanley’s present intention. All 
the available steamers belonging to the King of the Belgians 
will be placed at his disposal, and probably by the begin- 
ning of May he will be at the limit of navigation and 
ready for his land journey eastwards to Lake Albert Nyanza ; 
if, indeed, he does not give the lake a wide berth west- 
wards and go direct to Wadelai. A camp as a base of 
operations will be established, as far as safe from the Congo, 
and left in charge of a trustw’orthy member of the staff. About 
fifty donkeys will be taken to carry the heavy baggage, and the 
caravan will consist of about ICX5 men, with a few Egyptian 
soldiers to maintain discipline. The staff consists of half-a-dozen 
carefully .-elected men, among whom are two able engineer 
officers, under whose caie the interests of science will be 
attended to. Four or five carefully rated chronometers and 
other instmments are being taken, so that we may expect some 
good results. It is jirobable that Mr. Stanley will endeavour to 
solve the Albert Nyanza and the Welle- Mobangi problem, as 
well as other obscure points in African hydrography, on his 
return journey. It is to bo hoped that Emin Pasha will not think 
of coming away, as Dr. Junker states he wishes to do ; but if 
he does, then no douVjt Mr. Stanley will be able to make 
a»*rangements to carry on the woik which Emin has begun so 
well. Mr. Stanley leaves England to-morrow, and the go..d 
wishes of all will go with him. lie is confident of being able 
to reach Emin Pasha by July 1, and possibly may be back in 
Europe about Christmas j in that case, we fear, he could not do 
much exploring w'ork. 

Dr. Le.nz has at last arrived at Zanzibar, having taken less 
than eighteen months to cross the African continent from the 
mouth of the Congo. A fortnight ago we gave ‘ornc account of 
his journey up the Congo from .'Stanley Falls to Nyangwe and 
Rasonge ; it will be interesting to know what route he followed 
after leaving the Upper Congo. It will be remembered that 
Dr. Lenz went out eighteen months ago for the purpose, if pos- 
sible, of reaching Emin l‘asha and Dr. Junker. From Zanzibar 
the late Dr. Fischer started through Alasai Land on a similar 
errand. In both cases the object has not been accomplished, and 
no wonder, now that we know the real facts. Much good work, 
however, has been done by both men. Dr. Lenz is a man of 
scientific training and experience in African travelling, and there 
can be no doubt that the results of his just completed journey 
will be a gain to science. It is possible that Mr, Stanley may 
meet with Dr. Lenz on his way to Zan/iVjar ; and if so may 
obtain some information that will be of service on his great 
expedition. 

The Rev, Thomas Brj^dges, a missionary in Tierra del Fuego, 
in the large island of Onisin, among the Ona and the Yagbons, 
mentions a curious circumstance with reference to the people, 
illustrating the innuciicc of environment on the acquirement of 
habits. Between men and women there is a fair subdivision of 
labour. Among other things, the men make and fit up the 
canons, but the women are the rowers. The result is that the 
women are good swimmers, but the men cannot swim at all. 
The reason is that often on the coast there is not a single tree 
to which to fasten the canoes. The women, therefore, after 
landing their husbands, have to row the canoes to a spot where 
sea-weed has been massed together, in order to moor the canoes 
thereon ; after which operation they are compelled to .swim back. 
So, also, when the canoe is wanted, the woman has to swim out 
for it and row back for her husband. 

The current number of the Mittheiiungen of the Geographicaf 
Society of Vienna (Band xxix. No. 10) has a large map of the 
r#ule from Ango-Ango to Leopoldville, made by Herr Baumann, 
of the Austrian Congo Expedition, with accompanying remarks, 
and a comparison with other recent maps of the same part of the 
river. There is an interesting note by Herr Baumann on the 
numerical systems of the Why or Wai Negroes and of the 
Mandingoes, The former, although they have a writing of their 
own — the Mandingoes use Arab letters— have no expression in 
their language for loo, and use the English, while the Mandln* 
goe<5, Bantus, and other tribes can count with ease up to locx>. 
Herr Baumann also writes on the region around Stanley FallSv 
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and its inhabitints. The two remaining papers are mainly 
^logical, one being on the geography of Persia, by Dn Tictae, 
the other the conclusion of Dr. Diencr*s paper on the hypso- 
metry of Central Syria. 


EXPERIMENTAL SCIENCE IN SCHOOLS 
AND UNIVERSITIES 

pROF. G. F. FITZGERALD, as Vice-President of the 
Dublin University Experimental Science Association, 
delivered an address at the opening meeting, held on November 
25 in the Museum Buildings of Trinity College, under the pre- 
sidency of the Rev, the Provost, on Experimental Science in 
Schools and Universities.” 

Prof. Fitzgerald, at the outset of his address, dealt with the 
history of Universities, and showed how they gave such pre- 
ponderance to book as against experimental knowledge. That 
had led, the Professor continued, to a dual system of eiiucation 
—the professional and the commercial. That gap between the 
classes was^ much to be lamented, and necessitated, from a 
politic^ point of view, the desirability of having all classes edu- 
cated in the same in'^titutions. The commercial classes would 
not, however, enter the Universities at present, because they 
required to be taii,jht useful subjects, and they would not learn 
the I.atin and Greek now require<l in our Universities. From 
the political side of the cjuestion, he thought, they hatl got these 
results — that they must be content to have useful subjects taught 
in their schools and Universities if the schools and Universities 
were to be used by the large ly>dy in the country who were will- 
ing and able to pay for it. What they must have, if possible, 
wa'^ a single school and college system for all classes of the com- 
munity who were able to spend the first twenty years or so of 
their life in education, and they ought to have a system that was 
complete, a training which gave both those who could not afford 
to go on the whole length up to twenty years, and which ought 
to be able to train tliose who desired to go on for the higher 
culture. Returning to the education side of the question, he 
insisted that almost the whole importance was as to how the 
subject was tavight. He thought the use of the Latin Grammar 
had been reduced to a very good system, but he thought it 
Mras perfectly evident from the course that things were taking 
and the reas mahleness of things, that they must teach their 
youth some knowledge of science. People who felt responsi- 
Mlity in the m.itter were being more and more convinced that 
it was not right for them to allow their children to grow up 
ignorant of the Jaws of the world in which they live. Others 
made answer to that that they left those laws of the world to the 
doctors. But how were they to know under what circumstances 
it was well to consult a specialist ? U was very necessary for us 
to have a knowle<lgc when we required to consult a doctor. 
Hundreds of people were killed by ignorance of the fact that 
dirt was the cause of disease. That was a very elementary sub- 
ject. Nevertheless, people were dying every day from ignorance 
of that very fact ; and, unless they were taught to believe in the 
fact that there were laws of Nature, they would not believe that 
dirt was the cause of disease, because they saw some people 
living in dirt and yet not the victims of disease. He thought 
that time for teaching science must be found for these two 
reasons — it was necessaiy that our youth should leam the laws 
of the world in which iney live, and that they also should leam 
how to discover those laws. Unless our people were taught the 
laws under which plants and animals were best grown, the 
people of other countries would rival them in the manufacture of 
butter and beef, and the result would he that our people must 
starve. Another advantage of such training was to prevent 
superstition such as that of the people of Spain, who preferred 
the use of charms as a safeguard against cholera to the cleansing 
of their wells. Ail the classes of the country required this 
training — they would die without it, so they must have it. 

Having shown that the cultivation of Latin and Greek 
was originally with the view of acquiring the information 
contained in the ancient books in those languages, the Pro- 
fessor combated the five reasons formulated by the German 
wofessoriate as to why they thought that the cultivation of 
I.atin and Greek was so important, observing, with regard to 
the fc^h reason— that these languages were the best varied 
exercise in thinking — that if the connection between words and 
ideas wm a thing that most be taught in every system of educa- 
tion, his impression was thatt nal would be a great deal better 


attained Iw describing accurately and thinking put t^e 
quences or physical experiment. In choosing the sctenceji th^ 
they should teach» there were three conditions that should bp 
fulfilled. First of all, the sciences chosen (^ht to be withiu 
the grasp of children, because it was highly important that the 
science begun with childhood should be continued on in the 
University days ; secondly, it ought not to require any expensive 
apparatus, because schools and people who trained children 
could not be expected to buy elaborate apparatus, and children 
could not be expected to w'ork with them satisfactorily ; and* 
thirdly, he thought the sciences should be chosen so m to be 
concerned with a large number of the laws of the world m wh^ 
we live. There were two large branches of science which in- 
cluded nearly all the laws of the world, namely, the physical 
and the biological ; and, therefore, he thought it would be 
desirable to choose two sciences— one on the physical and 
one on the biological side, so that children might learn some- 
thing about the laws of living things, and something about 
the laws of physical things, lie therefore suggested chemistry 
and botany, and he tho^ht the whole weight of their efforts 
should l>e devoted to trying to get the children in schools to leam 
the elements of chemistry and the elements of botany, for there 
were no other two sciences the elements of which were almost 
similar, and at the same time there were no other two sciences 
that led up to a greater number of the laws of life, nor that gayu 
a wider and more extended view of the laws of the worm in 
which we live. The objections to the present system of teach- 
ing n knowledge of experimental science was that it almost 
entirely concentrated the person’s attention upon pheno- 
mena instead of upon reasoning. Therefore, in choosing 
their system of teaching, all their weight ought to be 
thrown into making sure that their plan had the effect 
of making the child learn to think a good deal. An- 
other thing they had to consider was the enormous time that 
children were made to remain in scho >l without being engaged 
in anything except misch’ef. He thought a child .should n »t 
spend more than four hours a day at literary work. Well, that 
occupied but a small peirt of .a child’s day ; and one of the great 
advantages of having experimental subjects introduced Inro 
school teaching would l>c that they were subjects at which a 
child could work without ext^eriencing very much fatigue. He 
could not help calling attention to the flagrant abuse of the 
teaching of experimental science in Irish schools. Experimental 
science in Irish fchools was very nearly the same as snakes in 
IceKand. Having pointed out the fallacy of an examination — as 
exemplified in the Intermediate Education system — that was 
<;atisficd w ith a reading of the musical signs unwedded to a 
knowledge of the sounds they represented, the Professor said it 
would be an enormous advantage if the Intermediate Commis- 
sioners could he induced to keep up a ]>eripatetic system of 
periodical examinations that would insist upon practical know- 
ledge. That, however, should not interfere with the givin{|| of 
papers also. After observing that it was at the present time 
impossible to ciinry out a proper examination in laboratory work, 
and stating that he considered it would be veiy desirable that 
the actual work in the lalioratory and analyses in practical lub- 
jeets should count towards the University prizes, Mr. Fitzgerald 
said he conridcred that the pre-ent system of analysis was not 
very satisfactory, and he urged the introduction of a system that 
would leach chemistry practically. Though that might 
harder to teach than Latin and Greek, it would not be so if 
they had a system worked out and teachers to promote^ it, and 
it would have the inestimable advantage that, in addition to 
training the child to think — which he thought it would do 
equally well with I.atin and Greek — it would teach him the 
laws of things, and how to see and learn the laws of things. 
It would also teach the child to use language to express 
real ideas, and not merely phrases. They would also leatna 
good deal more of the laws of language from a modem language 
that they learned with the grain than they would by learning an 
ancient language against the grain. He thought that literamre 
ami history were co-ordinate with science, and they wrtainly 
ought to a large part of education. Literature and 
were grievously neglected in the present day--yractically tn^ 
had no place, and that was sub.stantiallybecaj^Lwnanaureeic 
were suppos^ to be a literary education. Oim the reason* 
was that those subjects were hard to examine thw was 

an easy way out of that difl^culty in Universities. They new not 
examine, but they could require attcnd^ce at lectures— attend- 
ance on good lectmeif ; and the student would pick up wore 
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Hum Aiid would b« obtaining a better literary education from I 
aring a good lecturer and Ming inspired by his enthusiasm 
an lie would get by learning off one of Shakespeare’s plays, 

H answerbig It at an examination. Those two aspects of 
ucation, the literary and scientific, were often put in opposition, 

Jt as the freedom of the individual and the power of the State 
control the individual were verv often set up in opposition to 
ic another ; but he did not think any one would l>elieve that 
at opposition really arose, for the freest States were those in 
h^h the power of the State was the strongest. In conclusion, 

‘ would say that we must equip our youth for the battle of life 
lyslcalty and ethically. The present is a great crisis in Irish 
iucation. There is danger of science schools starting, and all 
e evils of dual education. There are a large body who like 
Min and Greek, because they exclude literature and history, 
hese are to be fought tooth and nail. There are those who 
ould sacrifice the nsing generation on an altar of so-called 
ilture to starve and die, with their only comfort that they can 
^ribe their ^ony in well-expressed phrases. There are those 
ho would grind all soul out of mankind in a mill of manual 
bour, constructed on scientific principles. All those are to be 
larded against. We must have literature and history. We 
ust have Knowledge of the laws of the world in which we have 
work. We can have both if wc will but work out a reason- 
de system of education, instead of pretending that the ItJp-sided 
»rpse that occupies our schools and Universities is a well- 
jveloped, symmetrical giant. 


ABORIGINAL ART IN CALIFORNIA AND 
QUEEN CHARLOTTE^S ISLAND 

N the fourth volume, recently issued, of the Proceedings of the 
Davenport Academy of Natural Sciences there is a valuable 
tide by Dr. W. J. Hoftman on ** Aboriginal Art in Cali- 
>mia and Queen Charlotte’s Island.” In the summer of 1884 
t. Hoflman vLsUed the Pacific coast for the purpose of con- 
nuing his researches on primitive art, and he wa.s f )rtunate 
lough to find a number of localities in which there are painted 
id ** etched ” records, of considerable interest, made by Indians 
ilongtng to tribes now unknown. These records occur in 
roups. One group, the first described by Dr. HofTiiian, is in 
\t neighbourhood of Santa Parbara. The best preserved 
aintings in this scries are in a cavity which measures about 
venty feet wide and eight feet high. The rock consists of gray 
indstone, hut the ceiling and back portion of the cave have a 
ellowish ap|>earance. The colours employed were red ochre, 
hite, and bluish black. Some of the paintings Dr, Hoffman takes 
► be representations of gaudily-coloured blankets. In several 
istanccs a grotesque human figure is drawn over or in front of 
hat seems to be a blanket, as if the latter were intended as a 
ody blanket or scrape. In the Azuza caiion, about thirty miles 
orth-east of Los Angeles, Dr. Hoffman examined a second 
sries of painted records, Rudely sketched human figures are 
jpresented a> pointing in certain directions, and the intention 
ridently was that they should serve as guides to travelling parties, 
or instance, the left arm of a figure on a white granitic boulder 
oints towards the north-cast. 'Phe precipitous walls of the 
ifton make egress in that direction impossible, but two hundred 
wrds fiirther on the cafion makes a sharp turn towards the north- 
ist, and in rounding the point of land to the right the traveller 
>mes to another boulder, on which are numerous faint drawings 
f vari<)us kinds. This boulder is on the line of an old trail 
uding from the country of the Chemehuevi, on the north of the 
lountains, down to the valley settlements of Son Gabriel and 
,os Angeles. A third series of records was found in the southern 
art of Owens Valley, California, between the White Mountains 
a the east and the Benton Range on the west. They are 
etched,” not painted. The most common characters in this 
roup are circles, either plain, nucleated, bisected, concentric, 
r sjjectocle-shai.'ied, by pairs or threes, with various forms of 
ktenor ornamentation. This group resembles j etchings in the 
anary Islands so closely that the illustrations nven by Dr. 
Loffman serve for both localities. On one of his plates he 
resents a number of circles with ornamented interiors, from a 
mple bisection to the stellate and cruciform varieties. Similar 
wies baring cross-lines occur at Grevinge, Zeeland ; and 
^her forms resembling some at Owens Vtuley are found at 
lieve-na-CalUagh, Grange, and Dowth, in Ireland. The 
>eeUicle-shaped variety resembles the mysterious symbol on 


some Scottish monuments which has given rise to so much 
vague speculation. The reversed Z, however, is wanting in the 
Californian examples. Of the various outlines of the human form 
presented by Mr. Wallace from Brazil, and referred to more 
recently by Prof. Richard Andree in “EthnographischeParallelen 
und Vergleiche,” a considerable number are almost identical 
with etchings in the Owen^ Valley series. M any of the characters 
in these three Californian groups are similar to, and some are 
indistinguishable from, those made by the Moki and other tribes 
of the Shoshonian linguistic slock. Further research on the 
same lines may, therefore, enable anthropologists to determine 
the former geographical area of the Shoshonian family, as has 
already been done in the case of the Algonkian tribes. 

In the neighbourhood of Los Angeles Dr. Hoffman obtained 
a portion of an old Indian gravestone. On this slab there are 
incised characters which seem to represent a wha^e-hunt, and no 
doubt they were intended to denote the occupation of the person 
to whose memory the tablet was erected. Honour is done to the 
dead in a similar manner by the Innuit of Alaska and by the 
Ojibwa. Among the Innuit, the posts erected for men usually 
bear rude drawings of weapons and animals ; those for women 
have representations of household utensils and implements. On 
Ojibwa gravestones, as Mr. Schoolcraft has noted, the totem of 
the deceased is drawn in an inverted position. 

Dr. Hoffman offers some interesting remarks on the subject of 
tattooing. In former times, in the ricinity of Los Angeles, every 
chief caused the tattooed marks upon his face to be reproduced 
upon trees or poles which indicated the boundaries of his land ; 

1 and as these marks were well known to neighbouring chiefs, they 
were a sufficient warning that trespassers would be puni'^hed. A 
custom akin to this prevails in Australia, where the tattooed 
designs upon the face of a native are often engraved upon the 
bark of trees near his grave. Among many of the tribes west 
of the Mississippi there are still numbers of persons who bear 
tattoo marks upon the chin, the cheeks, and even upon other 
parts of the body, but the marks seldom occur in any forms 
other than narrow lines, except among the Haida Indians of 
Queen Charlotte’s Island, where the art of tattooing has reached 
a higher degree of development than on the mainland. The 
Haidas tattoo upon the back, breast, fore-arms, thighs, and the 
legs below the knees ; and women submit to the operation as 
well as men. I'he ch.aracters are loLemic, and represent either 
animate or mythologic beings. They are usually drawn in out- 
line, with interior decorative lines, red being sometimes intro- 
duced to fo'iu what is supposed to be a pleas.ant contrast. The 
ceremonies at which the tattooing is done are held in the autumn, 
and extend over a period of several weeks. Among the figures 
generally adoj^ted are the thunder-bird raven, bear, skulpin, and 
squid. A former Factor of the Hudson’s Bay Company told Dr. 
lioflinan that when he fi^^t went to the country occupied by the 
Haida Indians he saw no laitooing upon the bodies of the older 
members of the tribe ; and he contends that they have learned 
the art from natives of some of the South Pacific Islands, which 
they occa'^ionally visit as traders. 

The Haidas display considerable skill as carxers in wood and 
slate. Totem posts are often placed before the council -houses, 
and more frequently before private dwellings. When the posts 
are the properly of some individual, the j>ersonal totemic sign is 
carved at the top. (-)iher animate and grotesque figures follow 
in rapid succession down to the base, so that unless one is 
familiar uilh the mythology and folk-lore of the tribe the 
subject would be utterly unintelligible. On one post to which 
Dr. Hoffman refers there are only .seven pronounced carvings, 
but they relate to three distinct myths. On household vessds, 
the handles of wooden spoons, and other objects, the Haidas 
often carve the head of a human being in the act of eating a 
toad. Sometimes the toad is placed at a short distance lielow the 
mouth. The idea is that in the wooded country there is an evil 
spirit who has great power of committing evil by means of poison 
extracted from the toad. The Indians are not willing to 
acknowledge the common belief in this mystic being, even when 
they are aware that the inquirer is in possession of the main facts. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford. — T he long-expected reform of the examinaUoii 
system which makes it unnecessary for men reading mathematics 
and natural science to pass any examinations of a non-scieii^fic 
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character after comla ^ into resi isnce has at last bsen acc.>m- 
plished. The arrangement, which com;s into force with the 
beginning of this year, is that candidates for degrees in mathe* 
matics and natural science take up responsions (orsomi equivalent 
examination at school) like other people, but by passing in one 
extra subject they arc excused the second classical examination, 
in preparing for which they used to waste a good part of their 
6rst year of residence. The extra subjects from which candidates 
may choose itichi le Greek, Latin, French, and Gi?rfnxn authors. 
Bacon’s ** Novum Organini,” and the elernents of logic. 
This alteration will be an undoubted benefit to science men, for, 
as the new examination involves no preliminary residence and 
occurs four times a year, they can proceed at once to take up 
the subject which they have chosen for their final schools. 

The following coiirs,*s of lectures and practical classes are 
announced for this term : — 

Prof. Pritchard is to lecture at the Observatory on “Planetarjj 
Theory’’ and on ‘^Astronomical Instruments and Methods,*’ 
and oners practical instruciion. Prof. Bartholomew Price lectures 
at the Museum on “ Optics.” 

At the Claren ion Laboratory Prof. Clifton continues his 
course on “ Electricity,” and Mr. Walker lectures on “ Double 
Refraction treated Mathematically.” The practical work remains 
in the hands of the Professor, Mr. Walker, and Mr. Selby. Sir 
John Conroy, who has undertaken Mr. H. B. Dixon’s work at 
Balliol and Trinity, lectures on “ Eleucntarj’ Pdectricity.” 

In the Chernic.il d.*jJirtm?nt Prof. O lling will lecture on the 
^‘Benzoic Compounds” ; Mr. Kischer and Mr. Watts continue 
t’leir systematic coiir.>es on Inorganic ’’ and “ Organic Cheny 
istry ” respectively. Mr. C. 1 . Baker and Mr. Marsh assist in 
the laboratory teaching. In Mr. Vernon Ha'-coun’s laboratory 
at Christ Church and in the B illiol Laboratory the iisu.al work is 
to be carried on. 

The arrangements in the department of Morphology’ have 
been somewhat disturbed by the appointment of Mr. Baldwin 
Spencer to the Biology Profc.vsor^hip at Mclbmirnc. Prof. 
Moseley is to lecture on the “Comparative Anatomy of the 
Vertebrata,” and is fo have Mr. G. C. Bourne as Assistant 
Lecturer an 1 Dern mstrat ^r. M *. Biroliy Tnom >'»on loolurcs 
oa the “ Ojteohxgy an i Dstrd) i ion of the Ichthyopn ix ” 

In the new l*hysto!ngi<'ixl l.xb oratory. Prof. B irilo i .Sxnler'.oi 
lectures on thi “ Physiology of the Nervou- System,” Mr. DIxov* 
on “Histohgy,” an 1 Mr, Buc’smxster gives an elementary 
course of Physiology’ for the n wly-organisci preli ninary exx- 
minition. Prxctical instrj.vi »a is given in Physiology by Mr. 
Ootch, in fiisfo’ogy by Mr. D \.*y, an I in Phydologicii 
Chemistry by Mr. Haldane, 

Quite a number of mux are b.'^inning t> read for the new 
Medical School. Tne vlissccHng-room i'l under the charge of 
Mr. Arthur Thomson, who lectures rjn the “ Digestive System.” 

Prof. Pre-^twich to lecture chietly on “Ternary and 
Quaternary Cjrcology,” including the Glacial period and questions 
relating to the .antiquity of man. Prof. Westwood lectures on 
the “Arthropoda.” 

At the Botanic Garden, Prof. B.aylcy Balfour lectures on 
“Vegetable Morphology .and Physiology,” and has both ele- 
mentary and advanced instruction in practical Botany. 

The Pitt-Rivers Anthropological Collection is now so far 
arrange^l that the formal oj>euing will probably take place this 
term. All the cases on the ground floor of the new building 
have been arranged by Mr. iHlfour. Dr. Tylor is to lecture on 
the “ Development of .Arts” illustrated by the collection. 

Next week the annual examination for a Radclifle Travelling 
Fellowship l>egins. 

SCIENTIFrC SERIALS 


have lost their importance in proportion to the development of 
the sense of smell the latter is aided by delicate <^gans of touch 
situated on those parts of the body which form its anterior side 
when moving forward. Thus in the vertebrates all, the o^ans 
of the senses are situated at the cephalic extremity of the 
body. — On a woman with a tail. The case, reported by 
M. MelikofF, was observed by Dr, of St. Petersburg, 

author of an interesting work on men with tails. According to 
the statement of the woman, who suffered great pain from tier 
caudal appendage, a Similar abnormality had been observed Irt 
several female members of her family, in nil of whom bad 
appeared between the ages of I2 and 17 years. Dr. FlUeeff 
refers this formation to embryogenic causes, such as an arrest 
of development in the ftetus, and observes that such cases are 
more frequent in males than in females, the latter, according to 
him, presenting a much more advanced cori>oreal development 
than men. — A case of double uterus, by Dr. Landowski.-^On 
short -tailed dogs, by M. Duv.al. — Observations on the crania of 
several insane subjects, by M. Manouvrier. — On the weighty of 
Gambetta’s brain, by M. Duval. This paper, .and the discussion 
to which it gave rise, are especially interesting from the new 
light which they throw on the assumed relations between the 
large volume of the brain and intellectual capacity, the weight 
of (ramlKJtta’s being only 1160 grammes, or, according to M. 
Duval, 1246 after making all possible allowance for accidental 
diminution by faulty methods of preparation, while the mean 
for person ^ not gifted with more than ordinary intelligjence 
is 1360 grammes. — On a new variation of the ossa wormiaim, 
by M. Manouvrier. — A case of pilosity in a young Laotian girl, 
by Dr. F'auvelle. — On acclimatisation in reference to French 
colonisation, by Dr. Fauvellc. —On the anthropological character- 
istics of the Indo-Chinese peoples, by Dr. Maurel. — On the 
origin of the bronze and tin of prehistoric times, by Mme. 
Cltunencc Royer. The writer believes that ICurope supplied the 
sources whence bronze implements were fabriexted by early man, 
while M. Moriillet condders that both the material and the 
production of the weapons, ornaments, and other objects of this 
kind which belong to prehistoric times must be referred to In Ha 
and the Far East. —Enumeration of the megalithic remains of 
Nievre, by Dr. lacquinot. 'I'he number of such remains in the 
whole of France, as certified by official inquiry, amounts to 63 10, 
of which thirty-five belong to Nievre. Among these special in- 
terest attache< to the honzontal slabs of Saint Agnan, which 
Dr. Jacqiiinot considers to have been altars for human .sacrifices, 
j — Summary of the answers given by New Caledonians to the 
I interrogatories of the Society of Sociology and Ethnography, by 
M. Moncelon. These answers supply interesting materials for 
the ethnographic study of these races and show the impotence 
of following a definite plan in pursuing such inquirie^— 
Anthropological observations of the IChmer tribes of CamlKKua, 
by Dr. Maurel. 'I'hc writer, who supplies numerous authropo- 
metric measurements, believes that the.se peoples belong to the 
Mongolian group. 

Kendkonti del Reale htituto Lomhardo, November II, lS86. 
— Mcteorvological observations made at the Brera Observatory, 
Milan, during the months of August and .September. 

November 25 — Results of the experiments carried out at the 
exp.^ritnenla! farm of the Royal Milanese School of Agriculture 
against the mildew of the grape-vine, by Prof. Gaetano Cantom. 
Of the various methorls of treatment here describeti, the prepara* 
tion of a sulphate of copper dissolved in water in the proportion 
1 of three per thousand is shown to be the mod ethcacious. The 
I analysis of the wines obt.ainevl from crops so treaty 
that they usually contain a .scarcely appreciable quantity of the 
copper. 


BnlleUns dc laSodBe et AnlhrofwhgU de Paris, tome qcme, Bulletin de t Acadetnie des Sciences de St, tome 

3 enie fascic. 1886.— On the relations between the organs of xxi. No, 2.— Report on a memoir by M. Harzer on a 
touch and smell, by Dr. Fauvellc. In this paper the author of the problem of the three bodies, by O. B^klund. It is co^ 
considers the proposition advanced by M, Pozzi that the attitude .sidcred a most valuable work, being the first atympt to np P y 
of an animal is always in accord with the exercise of its pre- the methfxl of Prof. Gyldcn. — f 
dominant organ of sense. On this assumjHion the biped station Koibal dictionary and Koibal poetry, matle by M. K»t«ni \ 

would be the consettuence of the predominance of vision over is himself of Sagai origin), from the Armkan, wltn a p w 

smell, and the attitude of quadrupeds the remit of the relatively W. Radloff. — Photometric researches on the ”***’^*^^*1^; 

higher development of their sense of smell. In refutation of this by O. Chwolson, being numerical data of new exp 

view the writer argues tlxat the relations between the organs of mathematically treated.— Hydrologies re-searcnesi xiv. i xi u, 
sight and smell in bipeds and quadrupeds are the result, rather by C. Schmidt, — Chemical analyse* of water laKWin wonn- 

than the cause, of their diflerent stations, while he shows that west Mongolia and in North Tibet— On a atnerentiai equauoxi» 

wherever in the animal series the organs of sight would seem to by B. ichmenetzky. 
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SOCIETIES AND ACADEMIES 
London 

Royal So«ioty» November 25, 1886,— On the Dynamical 
fleoiry of the Tides of Long Period.” By G. H. Darwin, 
L.D., F.R. S. , Fellow of Trinity College, and Plumian Professor 
the University of Cambridge. 

Laplace sought to show that, as regards the oscillations of 
ng period, called by him “ of the first species,” friction would 
mce to make the ocean a<sume at each instant its form of 
[aiUbrium. Ilis conclusion is no doubt true, but the question 
mains as to what amount of friction is to be regarded i^s sulfic 
g to produce the result, and whether oceanic tidal friction can 
i great enough to have the effect which he supposes it to 
ivc. 

In oscillations of the class under consideration, the water 
oves for half a period north, and then for half a period south, 
ow in systems where the resistances are proportional to 
docity, it is usual to sj)ecify the resistance by a modulus of 
iCay, namely, that period in which a velocity is reduced by 
iction to I -r 2783 of its initial value ; and the friction 
mtemplatcd by Laplace is such that the modulus of decay is 
lort compared with the sembperiod of oscillation. 

The quickest of the tides of long period is the fortnightly 
de, hence, for the applicability of Laplace’s conclusion, the 
lodulus of decay must be short compared with a week. Now 
seems practically certain that the friction of the ocean bed 
ould not much affect the velocity of a slow ocean current in a 
ay or two. Hence wc cannot accept Laplace’s hypothesis as to 
1C effect of friction. 

This paper then gives a solution of the equation of motion 
hen friction is entirely neglected. The method is indicated 
i a footnote to a paper by Sir ^VilUam Thomson {Philosophical 
iSySf vol. 50, p. 280), but has never been worked out 

efore. 

It appears in the result tliat with an ocean 1200 fathoms 
eep, covering the whole globe, tbc fortnightly tide has about 
/7th of its equilibrium value at the pfde, and nearly a half at the 
piator. If the ocean be four times as deep we get analogous 
isults, and it apt)ears that with such oceans as wc have to deal 
ilh the tide of long period is certainly less than half its 
:|uilibrium result. 

In Thomson and Tail’s Natural Philosophy” (ediii m of | 
§83) a cornparisim is made of the observed tides of long period 1 
ith the equilibrium theory. j 

This investigation was tindertaken in the belief of the enr- 
fCtness of Laplace’s view as to tlie tides of long poriiKl, .and 
as intended to evaluate the effective rigidity of the earth’s 
I ass. 

The present result shows th.at it 1 *^ not possible to attain any 
;timatc of the earth’s rigidity in this way, but as the tides of 
mg period arc distinedy sensible, we may accept the investiga- 
on in the ^‘Natural Philosophy” as generally confirmatory of 
hoinson's view as to the great etVective rigidity of the whole 
irth’s mass. 

There is one tide, however, of long period of which Laplace’s 
^ument from friction must hold true. In consequence of the 
fgression of the nodes of the moon’s orbit there is a minute tide 
ith a period of nearly nineteen years, and in this ca^e friction 
mat be far more im|>ortant than inertia. Unfortunately this 
de is very minute, and as is shown in a Report for 1886 to the 
ritish Association on the tides, it is entirely masked by 
sctlUlions of sea-lcvcl produced by meteorplogical or other 
luses. 

Thus it does not seem likely that it will ever be possible to 
raluate the effective rigidity of the earth’s mass by means of 
dal observations 

December 0. — ''Note on a New Form of Direct-Vision 
pectroscope. ’ By G. D. Liveing, M.A., F.R.S., Profe'^sor 
I Chemistry, and J. Dewar, M.A., P'.R. S., University of 
ambridge. 

December 16, 1886.— " Preliminary Account of the Observa- 
Dusof the Eclipse of the Sun at Grenada in August 1886.” 
y §^E^****^ Darwin, R.E, Communicated by Lord Rayleigh, 
ec. i v. o« 

The instruments allotted to tue consisted of the coronagraph 
Jd the prismatic camera; the two instrunents being mounted 
«<luatorial stand. 

The photoirraDh ohtnin^ with tb#* nriainnafI/« 


several images of the prominences, and it therefore gives everv 
promise of yielding good results when measured and examined. 

The five* and ten* second photographs of the corona show signs 
of a slight vibration, but they will be useful for the inner part of 
the corona. As my main object was to obtain instantaneous 
photographs, these long-exposure plates had to be obtained by 
working the automatic shutter by hand ; it was this probably that 
caused the vibration. 

The instantaneous photographs of the corona when developed 
were complete blanks, proving that the exposure was too short. 

It should, however, be observed that this docs not prove that the 
light of the corona was insufficient to cavue an appreciable effect 
on the plate if combined with other light. More light energy is 
necessary to start photographic action than is required to produce 
! a visible difference of shade when once the action is started. 

Many of the photographs taken during partial eclipse show 
what may be described as a false corona, that is, an increase of 
density near the sun and between the cu^ps, rr if/ ftoni of the 
moon. In none of them can the moon be seen eclipsing the 
corona. 

The results, therefore, are adverse to the ])Ossil)ility of obtain- 
ing photographs of the corona in sunlight ; it however, I 
consider, by no means proved that the method is impossible. But 
at present I am inclined to consider that the result tends to show 
that a practical method of obtaining photographic records of the 
corona during sunlight is not likely to be obtained. The trial 
u as not conclusive because the conditions were very unfavour- 
able. In order to reduce the air-glare to a minimum, so that 
the light of the corona shall not be overpowered, the following 
points must be observed : — 

(1) The air should be clear and dry. 

(2) The sun should be near the zenith. 

(3) The station should be at a con'^iderable elevation above 
tbc sea. 

(4) The corona, if it docs vary in intensity, should be at its 
maximum brightness. 

Now every one of these conditions was unfavourable. The 
! air was saturated with moisture, the sky was of a hazy blue, the 
' sun was low, the station was near the sea-level, and the corona, 
according to the general impression, was not so bright as on 
other occasions. 

I hope, however, to deal more fully with these considerations 
on another occasion. 

Mathematical Society, January 13. — SirJ. CocUc, F.R.S., 
President, in the chair. — Prof. G. B, Afaihews wa.s elected a 
Member. — 'Fhe following communications were made : — Con- 
jugate " Tuckci” circles, l)y K. Tucker. — On the incorrectness of 
I the rules for contracting the processes of finding the square and 
cube roots of a number, by Prof, M. J. M. Hill. — On the com- 
1 plex angle, by J. J. Walker, F.R.S. — Shorter communications 
1 were also made by Messrs, lleppcl, Macmahon, and S. Roberts, 
F.R.S., in the discussion of uhich several members took part. 

Victoria Institute, Jan. 3. — Dr. Wright read a paper describ- 
ing the Ilittitc mojiuments which he had examined in the East, 
and giving an account of the present position of the question as to 
the age and extent of the country of the Hittites. Many after- 
wards joined in the discussion. Thirty members and associates 
we» e elected, and it was announced that 100 had joined during 
the past year, making I20D members the Institute’s strength. 

Edinburgh 

Mathematical Society, January 14. — Mr. W. J. Mac- 
donald, Vice-President, in the chair. — Prof. Chrystal gave a 
paper on the generation of any curve Rs a roulette; and Mr. 
Wrilliam Renton contributed some mnemonics for plane and 
spherical trigonometry. 

Paris 

Academy of Sciences, January 10. — M. Gosselin in the 
chaii. — Note on the works of the late M. Oppolzer, Correspond* 
ing Member of the Section for Astronomy, by M. Tisserand. 
In this obituary notice reference is made more especially to the 
eminent astronomer’s “ Trait e des Orbites,” his determination 
of the orbits of the planets and many comets, and his theory of 
the movement of the moon. — On various phenomena presented 
by the artesian wells recently sunk in Algeria, by M. de 
Lesse|>s. The results are described of unusually successfbl 
operations undertaken in 1885 and last year in the region the 
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minute of pure water at a temperature of ac* C.> has a!«eadv 
developed a considerable lake to metres deep, % means of whicm 
from 500 to 600 hectares of waste land have been reclaimecL 
Similar results elsewhere give hope that large tracts now unin* 
habited, but which supported a numerous population in the time 
of the Romans, will soon be again brought under cultivation.— 
On the theory of algebraic forms with p variables, by M. R,. 
P«rrin.— On the action of the chloride of carbon on the anhydrous 
oxides, by M. Eu^, Demai^ay. Scbiitzenberger having shown 
that the tetrachloride of carbon reacts readily on the sulphuric 
anhydride, forming phosgene and chloride of pyrosulpnuryl, 
the author here describes some experiments he has carried out 
for the purpose of ascertaining whether the same substance 
reacts on the oxides, and whether this reaction might not 
be utilised in the laboratory for facilitating the preparation 
of the anhydrous chlorides. — On erythrite, by M. Albert 
Colson. 'Phis substance should yield successively by oxidation 
a monobasic and a hibasic acid, the latter being tartaric acid, 
according to Ilenninger’s formula. But no monobasic acid 
derived from eirthrite has yet been described, nor has the 
transformation 01 this alcohol into tartaric acid ever given satis- 
factory results. The author here accordingly resumes the study i 
of its oxidation, testing by the thermo-chemical process the 
formulas hitherto acct‘pted for ery'thritc and tartaric acid. Tie 
also treats erythrite with the perbromide of phosphonis, obtain- 
ing a brorobydrine, C4M^Br4, fu-ible at II2^ C., and identical 
with the tetrabromide of crotonylene, described by lienninger. 
— On the glycerinate of polassa, by M. de Forcrand. Having 
already determined the heat of formation of the glycerinate of 
soda, and of its ethyl ic combination, and the conditions under 
which these compounds have their origin, the author here sub- 
jects the glycerinate of potassa to a similar process with analogous 
results. — On the substances derived from erythrene, by MM. E. 
Grimaux and Ch. Cloez. The object of the experiments here 
described is to ascertain whether erythrene and the carburet of 
gas oils are really identical, as supposed by Henninger. I'he 
result so far shows that the erythrene derived from the oils of 
compressed gas unites readily with hypochlorous acid, the pro- 
duct of the reaction being soluble in ether, alcohol, and water. 
— On the artificial production of zincite and willemite, by M. 
Alex. Gorgeu. The mcthotls by which the author reprmlucc.s 
zincite are based on the decomposition of several .salts of ?inc 
by heat alone, or aide<l by the vajxjur of water. It is merely an 
application of the process by which M. iJebray has obtained 
crystals of glucine, m-agnesia, &c. Willemite, Si 0 .^ 2 Zn 0 , he 
produces by a method based on the action of silica on a mixture of 
alkaline sulphate and sulphate ofzinc. — Observations on fishes in- 
habiting very deep waters (second communication), by M. Leon 
VaiUant. The really characteristic types of this class of deep-sea 
fauna are referred to the sub-order of the Anacanthini, which yields 
a considerable number of species, living at great depths. There 
is almost a total absence of Fleuroncctes, the solitary exception 
being P, mej^astoma, Donov., fishc<l up from a depth of 560 
metres. A striking feature of this ichthyological fauna is its 
great uniformity, the same genera and even closely-allied sjjecies 
constantly reappearing and being evidently diffused over the 
widest ranges. — Researches on the mechanbm of respiration in 
the Myriapods, by M. J. Chalande. Most zoologists suppose 
that the breathing process is the same in the Myriapods as in 
insects ; but the author’s researches show conclusively that this 
hypothesis is absolutely erroneous. In them respiration is 
effected by the rhythmical movements of the dorsal vessel, the 
zkc alw penetrating by diffusion to the mo.st delicate trachea*. — 
On the age of the Bauxite formation in the south-east of France, 
by M. L. Collot. This formation, which in the Ariegc district 
occurs between the Coralline and Urgonian deposits, Is referred 
to the successive geological epochs between the Ix)wer Lias and 
the Urgonian. — On the partial results of the first two experi- 
ments made to determine the direction of the North Atlantic 
currents, by Prince Albert of Monaco. Of the 169 floats cast 
overboard 300 miles north-west of the Aiorcs in 1885, fourteen 
have been recovered, showing a general south-castcrlv direction 
and a mean velocity of 3*83 mil^ per twenty-four nours. Of 
the 510 floated in 1886 much nearer to the French coast, nine 
have reappeared, showing nearly the same direction, with velocities 
of from 5 '80 to 6*45 miles. — Coincidence of certain solar 
phenomena with the perturbations of terrestrial magnetism, by 
M« E. Marcband. A comparative study of the i^olar observations 
made at the Lyons Observatory in 18S5-86 with the curves of the 


tion between the tenrestrial magnetic disturbanoes and Ube ^ 
placements of certain sedar elements accompanying the spots 1 
the faculie.>--On the actual value of the magnetic elemeM at 
Parc Saint-Maar Observatory, by M. Th. Mourcaux.-*-'p!fote 
the recent minimum of the solar spots, by M. A. Kicob. T 
minimum, which occurred between October and December, tS 
was specially remarkable for its intensity, no spots or pores be 
at all visible twice for eleven days and once for eight days dor 
that period. — Remarks on the geological chart of Lake Bsl 
and the surrounding district, by M. Venukoff. A careful stt 
of this map, drawn to a scale of i : 420,000, shows ^lUt 1 
Baikal basin is not a cm'assf in the Jura^jiic beds, as had b< 
supposed, nor a subsidence due to plutonic or volcanic causes, 1 
that its formation dates from pre-Silurian times and is still 
progress. 
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Societies the publications of the Royal Society are sent 
gratuitously ; there is no difhculty in obtaining access 
either to the libraries or to the reading-rooms when the 
members are in London^ for the reason that all necessary 
knowledge as to how these privileges are to be obtained 
is of course possessed by those at home, whereas the 
member of a colonial Society who finds himself in England 
is in a very different position. He may know nobody, 
he may not know even of the existence of the facilities 
afforded, and he may leave England without having been 
present at any meetings of the Society, and without the 
knowledge that almost anyone who chooses can attend 
them. We are glad then on these and on other grounds 
that the question has been raised, and we believe that 
great good may be accomplished by acting on Prof. 
Huxle/s suggestion. 


SUPERNORMAL PSYCHOLOGY 

Phantasms of the Lnnng, By Edmund Gurney, Frederic 
W. H. Myers, and Frank Podmore. (London: 
Trubner and Co., 1886,) 

U NDER the title “Phantasms of the Living,” three 
of the leading members of the Society for Psychi- 
cal Research have presented to the world at large, in 
two bulky volumes running to upwards of 1400 pages, 
the evidence they have collected in support of the hypo- 
thesis of tclerg)' and telepathy, or the influence of one 
mind on another, near or at a distance, without the inter- 
vention of the ordinary channels of sense. The division 
of labour, for such we may truly term it, seems to have 
been as foDows ; Mr. F. W. H. Myers wxites an intro- 
duction and a concluding chapter on “A Suggested 
Mode of Psychical Interaction”; Mr. Edmund Gurney 
is responsible for the compilation of the body of the 
work, the presentation and criticism of the evidence ; 
while in the collection of evidence and examination of 
witnesses Mr. Podmore “ has borne so large a share, 
that his name could not possibly have been omitted from 
the title-page.” 

It is a matter of peculiar difificulty to do justice, in the 
space that N.^ture can place at my disposal, to a work 
of such portentous bulk, one written in such obvious 
good faith, one on which the authors have bestowed so 
much time, labour, and thought, and yet one presenting 
views which no one who has learnt to believe in the 
parallelism or identity of neuroses and psychoses can 
accept without abjuring his scientific and philosophic 
iaith. I hold it to be the duty of a reviewer not merely 
to air his own opinions, but to give his readers a sketch 
of the contents of the volumes .before him. But how 
can one sketch in two or three columns so vast a 
mass of evidence, the chief value of which is, we arc 
told, its cumulative nature? And if the reviewer owes it 
to Ws readers to present some sort of outline of the 
picture his author presents, he none the less owes it to 
himself, his author, and his journal, to endeavour to 
estimate the value of the original thus roughly outlined. 
Difficult as the task is, it must be faced. 

The evidential part of the work opens with a record of 
casts which form, it is held, an experimental basis for 
thoughvtransferenot. The following description is given 
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by the Rev. H. M. Creery of experimenu wlA his 
daughters: i 

^ Each went out of the room in turn, whilt I and th! 
others fixed on some object which the absent one was h 
name on returning to the rooth. We began by selectinj 
the simplest objects in the room, then chose the names 
towns, dates, cards out of a pack. See, 1 have seci 
seventeen cards, chosen by myself, named right in sod 
cession, without a mistake.” 

In similar experiments the investigating committej 
acted as agents. This excluded, in their opinion, tn 
possibility of trickery. Tabulating the results thus on 
tained, they submitted them to Mr. F. Y. Edgewoitn 
who applied to them the calculus of probabilities, obtain 
ing “a row of thirty four nines following a dectmi 
point,” or practical certainty in favour of their being 
either to collusion or to thought-transference. 

Details are given of experiments on the transferend 
of tastes under conditions which, in the opinion of tn 
authors, precluded the possibility of collusion or dece| 
tion. The following are a few successive results : — 


Substances tasted 

Vinegar ... 

Mustard 

Sugar 

Worcestersliire sauce 

Port wine (quality not stated !) 


Answers given 

A sharp and nasty taste. 
Mustard. ^ 

1 still taste the hot taste of tl| 
raustard. 

WorccHtershire sauce. 

Between eau-de-cologne aul 
beer. 


Bitter aloes ... 


Horrible and bitter. 


Instances of the localisation of pains are given. “ Tfa 
percipient being seated, blindfolded, and with her bacj 
to the rest of the party, all the other persons present 
flicted on themselves the same pain in the same part 1 
the body. Those who took part in the collective agend 
were tliree or more of the following: Mr. Malcolij 
Guthrie, Prof. Herdman, Dr. Hicks, Dr. Hyla Grcv<! 
Mr. R. C. Johnson, F.R.A.S., Mr. Birchall, Miss Rc 
mond, and, on one occasion, another lady. The 
cipient throughout was Miss Relf. In ten out of twent, 
cases the percipient localised the pain with great prd 
cision; in seven, the localisation was nearly exact; u 
two, no local impression was perceived ; and in one, tW 
last, the answer was wholly wrong.” ] 

Facsimiles arc given of pictures reproduced by though 
transference. In a continuous series of six — noneofwhici 
can be said to have been complete failures-— two werl 
reproduced by the percipient with great fidelity; ev« 
the comparative failures are instructive from their pBX 
tial success. The position of the agent, we are tdkj 
rendered it absolutely impossible that she should ^btfidl 
a glimpse of the original. 

Such is some of the experimental evidence for thought 
transference. Readers of Nature will understand wh; 
this section of the authors' work, giving resuht obtain^ 
under conditions within control, is noticed at greate 
length than can be devoted to other branches 
evidence. 

The next chapter deals with cases transltionsl bctweei 
experimental thought-transference — in which 
and percipient are voluntarily taking part irilh A ceSm 
idea of certain results in view— ‘and spontaneous 
where neither has vduntarily ^ imnsdoutly for»^3« 
Idea of any result whsrtevei transitional caSii 






in Hrliich llie i^g#nt nets consciously and voluntarily) 
but percipient is not consciously or voluntarily a party 
.to e)«pOrbi^t. Of these cases, a single example must 
tuflfice. Two fellow*8tudent8 of naval engineering at 
l^ortsmouth had been in the habit of making experiments 
in mesmerism. One, ere long, acquired mesmeric con- 
trol over the other, who was able to sec, in the mesmeric 
trance, places in which he was interested, if he resolved 
to sec them before he was hypnotised. One day he ex- 
tmssed a wish to see a young lady living in Wandsworth. 
He was hypnotised ; and when he came round, he said 
he had seen her in the dining-room. A few days after- 
wards, the experiment was repeated. He saw, as he lay 
entranced) the young lady in a room with her little 
brother ; she fell back in her chair in a sort of faint. A 
letter was subsequently received from the young lady, 
dated the morning following the last experiment, be- 
ginning : “ Has anything happened to you ? and stating 
that " she could have declared she saw him looking at 
her on two occasions, on the latter of which she was so 
fnghtened that she nearly fainted. “ Luckily,” she adds, 
‘^only my brother was there, or it would have attracted 
attention.” Although there is some discrepancy as to 
the date of the first appearance, the second (January i8, 
i8S6) is accordant. 

After the enumeration of fifteen or sixteen transitional 
cases, Mr. Gurney devotes a chapter to a general criticism 
of the evidence (to which is added an appendix on witch- 
craft), and then gives a chapter of specimens of the 
various types of spontaneous telepathy. For these types 
and their various sub- classes, the reader must be referred 
to the work itself. I must here again content myself with 
quoting a single case (which is both "reciprocal” and 
" collective ”) from among the 700 or so that are given. 

" On the evening of, I think, March 23, 1883,” writes a 
Mrs. Bettany, of Dulwich, " I was seized with an unac- 
countable anxiety about a neighbour. I tried to shake off 
the feeling, but I could not ; and after a sleepless night, 
in which 1 constantly thought of her as dying, I decided 
to send a servant to the house to ask if all were well.'^ 
(This is confirmed by the servant.) “ The answer I 
received was, ‘Mrs. J. died last night.’ Her daughter 
afterwards told me that the mother had startled her by 
saying, ‘ Mrs. Bettany knows I shall die.’ ” 

Mrs. Bettany adds : — " My cook, to whom I had not 
mentioned my presentiment, remarked to me on the same 
morning ; * 1 have had such a horrible dream about Mrs. 
J*, I think she must be going to die.’ She distinctly 
remembers that some one (she does not know who^ and I 
think never did) told her in her dream that Mrs. J. was 
dead.*’ (This is also confirmed by the cook.) 

Of somewhat analogous cases of phantasms, presenti- 
ments, or dreams occurring to one or more percipients at 
or shortly after the death of the agent, there is a surpris- 
ing but wearisome abundance. 

So much for the evidence. The authors are fully alive 
to its liability to error. But they note that their " some- 
what persistent and probing method of inquiry has 
usually repelled the sentimental or crazy wonder-mongers 
V who kmg about the outskirts of such a subject as this; 
#Mle it has met with cordial response from an. unex-' 
yacte d imnrtmr of persons who ieel with reason that the 
surrounds these incidents makes it 
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additionally important that they should be recounted with 
sobriety and care.” 

We turn now to the theory ; and though Mr. Gurney 
tells us that the character of the present work is mainly 
evidential, there is no lack of theory scattered up and 
down throughout its multitudinous paragraphs. The 
authors, it need hardly be said, regard their hypothesis as 
strictly scientific, "We wish distinctly to say,” writes 
Mr. Myers, " that so far from aiming at any paradoxical 
reversion of established scientific conclusions, we con- 
ceive ourselves to be working (however imperfectly) in 
the main track of scientific discovery.” 

We must, however, carefully separate the views of Mr. 
Myers from those of Mr. Gurney. Both of them, of 
course, insist on the reality of experimental thought- 
transference and of spontaneous telepathy— the radical 
difference between which is well brought out. In the 
one an object or sensation kept steadily before the mind 
of the agent or agents is transmitted as such to the mind 
of the percipient ; in the other the case is different : not 
the death-swoon of the agent, but the image of the agent 
as dying is transmitted. And here it is that our authors 
begin to part company. Calling to mind the facts (or 
supposed facts) (i) that the dying man may have in inter- 
vals of consciousness a vivid mental picture of himself 
and his surroundings ; (2) that most of us have in the 
background of consciousness a tolerably well-developed 
conception of our own proper selves ; (3) that there is 
some experimental evidence of collective telepathic in- 
fluence, so that the percipient may be jointly influenced 
by the dying man as principal agent, and by the bystanders 
at the death-bed as subsidiary agents — taking these, avow- 
edly or implicitly, into consideration, Mr. Gurney does 
not feel forced to go beyond the theory of thought-trans- 
ference. Not so Mr. Myers. He rises boldly into what 
looks uncommonly like spiritualism, and accepts clair- 
voyance, where the percipient “ seems to visit scenes, or 
discern objects, without needing that those scenes or 
objects should form a part of the perception or memory 
of any known mind.” " Correspondent ly with clairvoyant 
perception;^ he says (the italics are his own), " there may 
be phantasmogenetic efficacy^' which in plain English 
means that the percipient may visit in spirit scenes he 
has never visited in the flesh, and that his spirit may be 
visible as a phantasm to the human occupants of these 
scenes. And in support of his view he adduces such 
cases as that of the two students which I have summar- 
ised above. 

On the question of the physical aspect of the psychical 
phenomena, again, our authors do not agree. Mr. 
Gurney holds that " mental facts are indissolubly Jinked 
with the very class of material facts that science can 
least penetrate— with the most complex sort of changes 
occurring in the most subtly-woven sort of mattcr---the 
molecular activities of brain-tissue.” And though he sub- 
sequently says : " Not only, as with other delicate phe- 
nomena of life and thought, is the subjective side of the 
problem the only one that we can yet attempt to analyse : 
we do not even know where to look for the objective side 
be rather advocates the limitation of the question for 
the present to the psychical aspect, than dismisses foe 
physical as a piece of tmaurrantable materialisixiu But 
Mr. Myers goes further: "The payeKM^ai 1 



repeat, must henceforth almost inevitably be con- 
ceived as having relations which cannot be expressed 
in terms of matter.” And again: “I claim at 
Icwt that any presumption which J science had esta- 
blished against the possibility of spiritual communion is 
now rebutted ; and that the materialist must admit that 
it Is no longer an unsupported dream, but a serious scien- 
tific possibility, that, 'if any intelligences do in fact exist 
other than those of living men, influences from those 
intelligences may be conveyed to our own mind.” 

And now, in conclusion, what shall we say of these 
ponderous tomes? Shall we lightly dismiss the whole 
subject as a ^*pack of nonsense ” ? I do not think that 
this would be a wise or a scientific procedure. Speak- 
ing for myself, I must confess that, in my opinion, 
Mr. Myers^s views are not " on the main track ” of the 
science of to-day, whatever relation [they may hereafter 
be shown to bear to the science of the future. Speaking 
for m3rse]f again, I am ready to accept experimental 
thought-transference as a working hypothesis, that is to 
say, a guide to future research on the subject It may 
be that any physical explanation we can at present 
offer is no nearer the truth than was the Ptolemaic 
hypothesis in astronomy, and yet such a working 
hypothesis may be valuable in the existing state of | 
psycholog>^ With regard to spontaneous telepathy, j 
notwithstanding the large amount of evidence so care- 
fully collected and criticised, notwithstanding that 1 
have first-hand evidence more convincing (to me) than 
anything recorded in these volumes, I prefer to credit the 
whole to a suspense account. The physical difficulties 
arc enormous. We have to conceive the action of brain 
on brain across a whole hemisphere. Not that this must 
be pressed too far. There is much that is provisionally 
accepted by science (much anent ether, and atoms, and 
modes of molecular action) that I find it exceedingly hard 
to conceive. And perhaps the distant action of brain on 
brain is not harder for us to conceive than would be the 
transmission of luminiferous waves to beings in whom the 
visual sense was not as yet recognised, and who, hitherto 
only acquainted with transmitted by 

the air, were called "^^/aves could be 

transmitted by ^ ^Jkeibldpass 

almost unchecked thro^gjf® material. 

Still, though the mass o considerable, and 

thoi^ the physical difficulties must not be pressed too 
far, I am not prepared fully to accept the doctrine of 
spontaneous telepathy. At the same time, I hold that the 
evidence adduced by earnest workers is not to be met 
by easy and ignorant ridicule. 2 do not think that science 
is best served by those who are ever ready to throw the 
zold water of impossibility on the light of new ideas 
itruggling into existence. 

1 am, rtnircuver, strongly of opinion that normal psycho- 
logy hsU much to learn from experiments on supernormal 
and abnormal “ subjects.” Beneath the threshold of con- 
BCtousfiess there is a vast amount of sub-conscious and 
unconscious mental action* Of the multitudinous simul- 
taneous neuroses only the superficial film (so to speak) 
emerge into the light o( consciousness as psychoses. The 
study from the psychok^tcal standpoint of the underlying 
as I have elsewhare suggested that they 
should be termed, is as imoortant as it is difficult. J( the 


result of stich woA as Messrs. Gurnfey^, 
more have entered upon aids in throwing light upon thisiie 
hidden mysteries, which arc none the less realities, of 
human mind, their labour will, in my opinion, not hn^ 
been in vain. C. LtoVn Morgan' " 


ELEMENTAKV RESULTS IN PURE 
MATHEMATICS 

A Synopsis of Elementary Results in Pure MathemaUmf) 
By G. S. Carr, M. A Pp. xxxviiL + 93 ^ 4 * ^ 
folding Plates of Figures. (London : Francis Hodgson^ 
1886.) 

I N our last notice of this work (vol. xxxi. p. 100)' 
we gave an account of Sections X., XL, and 
XII. The complete volume contains two additional 
sections. The first of these treats of plane co-ordinate 
I geometry, under which heading we have systems of co- 
ordinates, analytical conics in Cartesian and trilinear co* 
ordinates (we miss the m equations for the parabola and 
the corresponding equations for chords, &c.). In the 
latter division we have, amongst the particular Conics 
considered, the triplicate -ratio and seven-point circles (or, 
as they are more usually styled, the Lemoine and Broc^ 
circles). The account is carefully drawn up from original 
authorities, and will help to bring this latest development 
of the geometry of the circle and triangle more into 
notice. At present this and Dr. Casey's books arc the 
only source readily accessible to students. We ate pro- 
mised another presentment of these circles shortly, but of 
this more anon. The concluding portion of this section 
is devoted to the theory of plane curves. Here we have, 
inter alia, inverse and pedal curves, roulettes, and the 
various forms of transcendental curves. Considerable 
space is taken up with linkages and link-works : here we 
have accounts of Kempe’s five-bar linkage, the six-bar 
inversor, the eight-bar double inversor, the quadruplane, 
the isoklinostat, the planimeter, and the pantograph (this 
Mr. Carr generally calls pentograph — evidently he has not 
consulted the “ English Cyclopaedia ” — and in one place 
only, pantograph). The concluding section is mainly taken 
up with solid ca-ordinate geometry, the final articles being 
devoted to Guldin's rules, moments and products ol 
inertia, perimeters, areas, volumes, &c. Here we have 
the theorems which go by the names of Fagnani, Lam- ^ 
bert, and Griffiths (not Griffith, as the Contents*! 
and " Index ” print the name ; the text, § 6096, is | 
right). I 

We have in our former notices sufficiently intMcatedl 
our opinion of the utility of such a book as this if tho- j 
roughly trustworthy, and have suggested that a student 
should have this synopsis by his side when he is carelhlly 
going through his subject, that so he may be able td spot 
any slight inaccuracy in the text. We believe the bocA 
is singularly free from errors, but it would be absurd tb 
suppose that there are not several which have escaped 
even the notice of the author, who has imposed upon biin^ 
self numerous guards for the prevention of sudh sU|M. 
For it must be remembered that this is no hastily-pri^ 
pared work : it has occupied much of the writer's tlntis 
since 1S66, when the epms was commenced* TM 

author is to be heartily congratulated on the succeiiwi^ 
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Jaliours which mutt havf^ occupied most 
if^npt att of hit Iwsure time from other more regular 
wdrV , 

JBut Mn Carr hat not confined his work to the limits of 
h» previous title-pages ; he has “ supplemented ” it by an 
index to the papers on pure mathematics which are to be 
found in the principal Journals and Transactions of 
learned Societies, both English and foreign, of the 
present century.” Such indices have, in these busy 
times, great value for students in all branches of know- 
ledge* and this one is, we think, very accurate for a first 
edition. There are, however, some defects. On p. 720 
occurs an historical note on the cycloid ; no reference is 
made to the exhaustive treatise, on the cycloid and all 
forms of cycloidal curves, by Mr. Proctor (Longmans, 
187S). In the like case of Cartesian ovals there is no 
account taken of Prof. Williamson’s paper on these curves 
in Hermathena (No. iv. p. 509 ; subsequently given in the 
author’s Differential Calculus ”). For the length of an 
arc of an oval expressed by elliptic functions, Mr. Carr 
(p^ 73 *) a paper by Mr. S. Roberts, F.R.S., in the 
London Mathematical Society’s Proceedings (vol. v. p. 6), 
but does not mention that Mr. Roberts (vol. vi. p. 200) 
subsequently found that he had been anticipated 
by Prof. Genocchi (1855, see ^M 1 Cimento,” Turin). 
The name of Desargues, rightly given p. 917, is twice 
printed Desarques on p. 858. On pp. 913 and 935 we 
have ** polyzonal,” “ zonal,” and “ tetrazonal ” : the author 
of the paper in question has in place of “n” 

throughout. Nicomaque ” (p. 853), implexe ” (p. 859), 
‘'pscudosfera” (p. 915), are easily traceable ; “coplana- 
tipn ” and “ complanation ” are also to be traced to the 
titles of the original papers. Cases of wrong spelling 
occur in the names of Hesse (p. 890), Kronecker (p. 890), 
Plucker (p. 916), Rodrigues (p. 921), Lissajous (p. 900), 
and there are various forms of MacCullagh; but Tetra- 
tops ” (p. 931) eludes us. These are trifling matters, and 
in the text in such parts of XIII. and XIV. as we 
have read we have not observed any errata of con- 
sequence. 

It would be a boon to students if Mr. Carr would issue 
this supplement in a separate form, and add to his exten- 
sive list of thirty- two periodicals references to the papers 
on pure mathematics which occur in the Philosophical 
Magoaine^ Ladfs and Gentleman's Diary ^ the Mathema- 
Reprint from the Educational Times" (a limited 
selection here of general results and the occasional papers), 
and Mathesis, For instance, on the ” 1 5-girl ” problem 
there is a good article in the Diary , on the ** chess- 
men ” in the Philosophical Magazine, 

Mr. Carr will understand that our remarks are made in 
no captious spirit : we are very grateful for the trouble 
he has taken, and desire only that a second edition 
may be made even more valuable from its increased 
accuracy and stores of information than the present 
mzt is. 

; He is to be congratulated on the arrangement 
eft his text, the several diflerent kinds of types which 
Imvi been put at his disposal by the printers, and the 
diagrams. It only remains to express the wish 
what the author has done for one side of mathe- 
he may be encouraged to do for the other, far 
Smiled ittathm^ 


COMMERCIAL ORGANIC ANALYSIS 

Commercial Organic Analysis, By Alfred H. Allen, 
F.I.C., F.C.S,, &c. Second Edition, Revised and 
Eniaxged. VoL II. Fixed Oils and Fats, Hydrocarbons, 
Phenols, 8 cc. (London : J* and A. Churchill, 1886.) 

T his work has been so much enlarged and so tho- 
roughly revised that it has become almost a new 
book, and certainly its value has been greatly en- 
hanced to all analysts and others interested in the 
special points discussed. These copious additions 
have rendered it necessary to divide the present edi- 
tion into three volumes, the first of which appeared 
some little while ago, whilst the third (on Aromatic Acids, 
Tannins, Colouring Matters, Cyanogen Compounds, Or- 
ganic Bases, Albumenoids, &c.), is now in course of pre- 
paration, and is promised shortly. Of the sections treated 
in the present volume it may be said generally that the 
author has collected together and systematically digested 
almost all the available information extant scattered 
about in text-books and numerous papers read before 
scientifle Societies, and that he has largely contributed 
personally to the mass of information by means of experi- 
mental and observational work carried out in his own 
laboratory at the cost of much time and labour. More- 
over, he has sought and obtained the aid of several well- 
known chemists possessing special knowledge and skill 
in certain kinds of work, by whose assistance many of the 
more important articles have acquired an almost ex- 
haustive character. As a result, the treatise has become 
a most valuable hand-book and book of reference* with 
respect to the class of matter coming within its scope ; 
and it may now be fairly said to be an essential item in 
the list of works requisite in the library of an analytical 
chemist. 

Amongst the numerous special points of research to 
which the author has devoted much personal attention, 
a notable one is the examination of various of the 
physical properties of fatty and oily matters with a view 
to their discrimination and identification, and more espe- 
cially the methods in use in the determination of their 
specific gravity. In order to avoid complications arising 
from differences in physical state — some being solid, others 
pasty, and;others fluid at the ordinary temperature — he 
recommends, as previously proposed by Estcourt, that 
comparisons should always be made at the temperature 
of boiling water, the melted fat or fluid oil being placed 
in a test-tube heated in a water-bath (of such construction 
that no steam escapes in the vicinity of the operator), 
and the indications of a Westphal’s hydrostatic balance 
noted when the plummet is immersed in the hot oil. The 
figures thus obtained on repetition of experiments show 
very little divergence ; and characteristic values are thus 
obtainable for certain kinds of fats, e,g, butter-fat when 
genuine. Owing to the fact that the Westphal balance 
as sold is constructed to give specific gravity indications 
at the ordinary temperature (1.^. that the plummet is 
adjusted so as to lose a particular weight, conveniently 
5 or 10 grammes, when immersed in water at, say, IS^C.), 
it is obvious that the numerical values obtained on im- 
mersion in hot materia] at close upon loo"* C. represent 
neither the true densities at 100^ of the substances 
(weights per cubic centimetre) nor the ratios between 
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these densities and that of water at ioo% t\e. their specific 
gravities at loo®* But for any particular instrument, the 
different values obtained with different fatty matters 
exhibit the same differences as those obtained with any 
other instrument ; whilst the indications of any two 
instruments are obviously comparable, provided that the 
mode of graduation and the coefficient of expansion of 
the plummet are the same ; which practically is the case 
if a plummet be always used, as recommended. In 
a recent communication to the Anjtlysi (January 1887 , 
p. 18 ), the author suggests that the term indicated 
plummet-gravity ” should be employed to represent the 
apparent values obtained at such and such a temperature 
by means of the plummet-balance ; which is clearly pre- 
ferable to the use of either of the terms ** specific gravity 
or density ” in such cases. It may be noticed in passing 
that the indicated plummet-gravities ” of fats and oils at 
roo® or thereabouts by no means necessarily follow the 
same order as the so-called specific gravities obtained at 
lower temperatures, not only on account of difference of 
physical state, but also through the different rates of ex- 
pansion possessed by the various substances. 

Another point on which the author has worked with 
results of some interest is the determination of the amount 
of glycerol yielded by fats and oils on saponification. He 
concludes that there is no experimental basis for the 
suggestion put forth some time ago by Wanklyn and Fox 
that isoglycerides are present in such substances, these 
bodies yielding on saponification propionic (or other 
homologous) acid and water, instead of glycerol. Such 
a view is opposed not only to the author’s laboratory 
experience, but also to that of manufacturers, who 
frequently recover 7*5 to 8*o parts of glycerol per 
100 of fatty matter, instead of less than 5 as stated by 
Wanklyn and Fox. Making allowance therefore for 
deficient saponification and loss of glycerol by evapora- 
tion during recovery, the theoretical amount of glycerol 
obtainable is satisfactorily accounted for, instead of 
being largely in excess of that actually produced. It is 
noticeable that, whilst the author obtained results reason- 
ably concordant with the permanganate process for the 
determination of the glycerol produced during saponifica- 
tion as compared with the other ordinary methods in 
many instances, this was not always the case, the former 
process sometimes yielding figures far in excess, indi- 
cating the presence of other substances besides glycerol 
capable of forming oxalic acid by treatment with per- 
manganate. An extreme case was afforded by linseed oil 
dried up to elastic skin, which gave 4*9 per cent, of 
impure glycerol directly isolated, and 15*5 per cent, by 
the permanganate process. 

The author considers that the usually received mole- 
cular weight of Jinoleic acid, generally represented as 
indicated by the formula is incorrect, as the 

mean equivalent of the acids obtainable from linseed oil 
on saponification has been found by him to be con- 
siderably higher than that thus indicated. The formula 
agrees better with his results, and moreover is 
not at all incompatible with the analytical data obtained 
by previous investigator& The analogo is determination 
of the mean molecular weight of the acids produced on 
saponification (by means of alcoholic potash and pliciiol- 
phthalein) of fatty, waxy, and oily matters, and of the 


fatty and resinous adds contained in soaps, isjustljr ^ 
garded by the author as a valuable criterion ia4(sdglttg of 
the nature of such substances, especially udien taken In 
conjunction with other data {yg. in the case of butter^faV 
the amount of volatile acids capable of being subsequently 
distilled off along with water, working under pafticulair 
constant conditions as recommended by Reichert ; and 
the proportion between acids soluble and insoitible in 
water, &c.) ; and a large amount of experhnental 
has been done by him in connection with such valuations. 
He has also made an excellent digest of recent researches 
in connection with fats, oils, waxes, soaps, and analogous 
bodies. In connection with toilet-soaps, he regards the 
addition of sugar to produce transparency as simply 
diluting the true soap-material as so much water would 
do, without communicating any compensating property 
of value.’^ This is a very mild way of putting the case, 
the fact being that soaps containing sugar are liable to 
produce, in sensitive subjects, a great amount of irritation 
of the skin (in fact, a mild kind of “ grocer’s ccrema,'^ 
traceable to the same cause), even though free from 
causticity and otherwise unobjectionable ; and numerous 
persons are, to the reviewer’s knowledge, unable to us« 
certain widely-advertised soaps, in consequence of th« 
large admixture of sugar therein contained, although the 
composition would otherwise be quite uninjurious. 

The sections devoted respectively to hydrocarbons and 
phenols arc equally comprehensive, including descriptions 
necessarily in some cases somewhat brief, of the leaditij 
points in the petroleum, coal-tar, and shale-oil industries 
and of the technical examination of the various product: 
obtained on fractional distillation and subsequent furthei 
treatment of these and allied raw materials, eg. wood-tar 
and the commercial examination of turpentines and rcsini 
essential oils, camphors, and various miscellaneous sub 
stances, such as cantharidin and cbolesterin. In thes< 
as in the previous section, the value of the various prda 
given of other observers’ work is frequently tether en 
hanced by the comparative experiments and examination 
made in connection with different analytical methods, te 
by the author himself. Bone tar, obtained as a by-produ£ 
of the animal ^charcoal manufacture, is not describes 
probably on accouq|pf the limited uses to which, hithert< 
it has been put ; whilst, for similar reasons, but little 
said of blast-furnace and coke-oven tars. 

C. R. Alder Wright 


OUR BOOK SHELF 

Practical Dynamo- Building for Amateurs, By Fre< 
W. Walker, M E. (London : Iliffe and Son, 1886.) 

Would that all books for amateur guidance were writb 
with as full a knowledge of proper principles as tl 
unassuming little work. We arc not saying that t 
machine which the author recommends amateurs to ^ 
struct is the equal of the commercial dynamos of the ctiiiW 
date. His field magnet cores are of cast iron, and not 
the best form ; his armature might be improved by geUI 
greater cross-section of iron into it. But thg^e is notni: 
wrongly done. All instructions about the 
details of proper insulation and testing of the Writ 
progress are accurate and full ; and an appet^x i 
alternative constructions of field-mi^ets suppdiea iilsoi 
degree the deficiendes of the eSrlicr text 
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Examples frem Canadian 

SHdeSy Recent miaFossiL By Sir J. william Dawson, 

. LXmB«, FtltS., &c. Third Edition, revised and enlarged. 

(I^ontrcal ; Dawson Brothers, 1886.) 

ihis little work, the President of the British Associa- 
tion for the Advancement of Science has concentrated 
into some 300 pages a very fair account of the principal 
divisions of the animal kingdom. 1 1 is specially adapted for 
Canadian students, inasmuch as the examples of every 
group are selected, as far as possible, from species found 
withm the limits of the Dominion. The fact of the 
volume having reached a third edition shows that Sir 
William Dawson^s plan and method have been appre- 
ciated. That the arrangement adopted is altogether un- 
exceptionable, and that ^1 the most recent discoveries in 
aook^ical science are taken advantage of, we could not 
fairly say. For example, Eozoon is still treated of as if 
it were without doubt an organic structure ; the unques- 
tionable affinity of the larval Ascidian to the Vertebrate 
embryo is but faintly alluded to ; and the much-talked- 
about Peripatus — one of the most singular types of 
Arthropodsu life — seems to have been altogether omitted 
from the list Yet there is, in the main, an absence of 
the serious errors which are too often found in such 
manuals. The volume is well illustrated and well printed, 
and will, we have no doubt, be of much service as a 
textbook in Canadian schools of science. 

Theory of Magnetic Measurcfnents. By Francis E. 

Nipher, A.M., Professor of Physics in Washington 

University, President of the St. Louis Academy of 

Science. (New York : D. Van Nostrand ; London : 

Triibnerand Co., 1886.) 

During the last twenty years there has been consider- 
able activity amongst observers on land and at sea in 
adding to our knowledge of the magnetism of the earth, 
and it is certainly desirable, if not necessary, that those 
busy workers, who are only acquainted with the practical 
use of the instruments employed, should know something 
of the theory of the magnetic measurements upon which 
they may be engaged. 

To those conducting magnetic surveys under English 
auspices, the article on rerrestrial Magnetism in the 
^^Admir^ty Manual of Scientihe Inquiry” has proved a 
valuable aid in showing both what was required and 
the practical means of obtaining observations on land 
and sea, with the methods of calculating the results. 
The theory of the subject, however, is beyond the intended 
sccM of the Manual. 

The magnetic survey of the United States has, during 
the period under consideration, been continuously carried 
on und^ the Government and private enterprise, and 
Prof. Nipher has been one of the diligent workers, as 
shown by his survey of Missouri, published in Nature, 
(yoL xxiii. p, In the book before us he com- 

bines some excellent practical information for those 
undertaking the observation of the three magnetic 
elements on land, with the theory of the several magnetic 
measurements thus made. 

A huge portion of the book is necessarily occupied by 
the theory of the horizontal force magnetometer and its 
several parts. Here the reader will find some differences 
from the English notation. For instance, H is substituted 
for X when denoting the horizontal force, and I for K, as 
the moonmit of inertia of the deflecting m^et. A more 
important departure from the usual method of calculation 
i|dS be notic^ in the omission of the coefficient of induc- 
tion which has been so entirely rejected as not even to 
bo discussed. The retention of this coefficient has already 
bjh^ challenged elsewhere, but the general support of 
MTOpeOn practice seems to forbid any change until its 
mce In om formulas has been proved unnecessary. In 
tno conduotug psgas there is an article on the systems of 


units adopted in magnetic measurements, and plates of 
the unifilar magnetometer and dip circle generally used. 

The appendix is devoted to a discussion of the method 
of least squares in the reduction of observations, an 
article on graphic methods, with the aid of which so much 
may be done to shorten the labour of computation, and 
some tables giving the times of the elongation of Pdaris 
with its corresponding azimuth for the years 1886-95, from 
which the true meridian may be readily deduced for 
declination-observations. These tables will probably be 
found convenient in latitudes between the northern tropic 
and the Arctic circle. 

The large domain of magnetic observations at sea is 
not touched upon, but intending observers on land should 
be pleased to possess a book of this kind, which might be 
included in their travelling equipment without fear of 
adding much to the weights to be carried. 

The Coming Deluge of Russian Petroleum. By C. 

Marvin. (London : R. Anderson and Co.) 

This pamphlet does not pretend to add to our limited 
knowledge of the origin of petroleum or of its connection 
with the Tertiary deposits and volcanic activity of the 
Caucasus. It is in reality an appeal to English enter- 
prise to direct its attention to at least the carrying trade 
of a district so rapidly growing in industrial importance* 
The enormous figures given (eg. more than a million 
gallons a day from a single well) are enough, however, to 
stimulate scientific as well as Stock- Exchange inquiries, 
and the development of communications between Baku 
and the West is sure to be, sooner or later, fruitful in geo- 
logical results. G. C. 


LETTERS TO THE EDITOR 

\Tht Editor does not hold himself responsible for opinions esc- 
pressed by his correspondents. Neither can he undertakt to 
return^ or to correspond luith the writers of r^eettd manu- 
scripts. No notice is taken of anonymous communications. 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts. ^ 

The Cambridge Cholera Fungus 

I HAVE read with great surprise Mr. Gardiner’s letter in your 
issue of January 20 (p. 271). We are there told that on recon- 
sideration Mr. Gardiner has now come to the conclusion that 
the organism which he saw in Prof. R<y’s preparations of the 
intC'tinal mucous membrane — which Prof Roy took to be the 
more ttsual and typical form, and which Mr. Gardiner then 
thought to belong to the Chitridiaceae— is probably the particular 
phase in the life-history of Bacterium known as an involution 
form, i.e. “ a thin and somewhat moniliform filament which at 
one end exhibited a distinct nodular swelling.” If Mr, Gardi- 
ner has studied the filaments of a growth of mould in animal 
tissues, he must have come across numbers of such forms. But 
granting for the sake of argument that what Mr, Gardiner saw 
in Prof. Roy’s specimens bei^ a resemblance to and is in reality 
an involution form of Bacterium, how about the branched threads 
figured in the Report by Messrs. Roy, Brown, and Sherrington 
in No. 247 of the Proceedings of the Royal Society, on p. 179 ? 

Each of these two figures introduced here, no doubt as typical 
representations of the organisms in the mucous membrane, sho * s 
unmistakably branched mycelial threads of a true fungus. If 
what Mr. Gardiner has seen in Prof. Roy’s preparations i» an 
involution form of some Bacterium, then the branched threads 
figured in Messrs. Roy, Brown, and Sherrington’s Report are 
something else, unless somebody started the novel and extra- 
ordinary view that a Bacterium possesses branched mycelial 
threads like a true fungus. 

1 should be glad to hear Mr. Gardiner’s opinion as to these 
branched mycwl threads figured on p. 179 of the Proceedings 
of the Royal Society, No. 247, in the Report by Messrs. Roy, 
Brown, and Herrington. E. 







Thm Coai-Dust Theory 

Those readers of Nature who have fottowed the varioos 
Ilham of coal-dust question will be interested to know tlmt 
the miowii^ lesolation was carried at the Conference of 
Miners* which concluded its sittings in Birmingham yesterday 
morning : — 

“ Tmis Conference* believing that recent explosions have de- 
monstrated that cofld-dust is sufiicient, without the presence of 
gas* to ca^ a serious explosion, is of opinion that a clause 
should be inserted in the new Mines Act, making it illegal to 
use hlasting-powder, or other inflammable substance, in any part 
of the tram or trolly-way, unless the dust on the top, the bottom, 
and the sides of such tram or trolly-way has been properly 
damped or removed, for a distance of fifteen yards on each side 
of the hole in which the shot is to be fired.*’ 

This practical method of dealing with part of the difficulty 
will doubtless lead to the happiest results, if properly carried 
out. 

The use of 'tight tubs, or mine- waggons, as a means of 
preventing the deposition of coal* dust in the first place, and 
thus avoidmg the necessity for so many precautions in dealing 
with it afterwards, suggested itself to me while I was examining 
the scene of the explosion in the silkstone pits at Alcofts Col- 
liery. In order to fulfil the condition of ^ing dust-tight, the 
mine- wagons would require to have no crevices of any kind 
through ^ich dost could be shaken, and they would require to 
be so filled that no pieces of coal would roll over their sides on 
to the floor. 

This alternative method, which I propose to discuss at greater 
length elsewhere, showing practical results as far as they extend, 
might perhap meet the case of those mines in which the use of 
water is objectionable, on account of its disintegrating effect 
upon the roof or floor. W. Galloway 

Cardiff* January 15 

Barnard’s Comet' at Perihelion 

In spite of the bad weather and the glare of twilight and 
moonlight, I have made a good number of observations and 
drawing of this comet ; especially on December 16, 1886, the 
day of Its passage at perihelion, and consequently of its shortest 
distance from the sun (nearly two-thirds of the distance of the 
earth from the sun). 

The head of the comet was a large, brilliant, star-like 
nucleus, surrounded with a splendid, globular chevdure. From 
this sprang two tails ; the laiger, directed towanis the North Pole, 
was straight, or but a little convex to the east (on which side it 
was also a little thicker), ending in an extremely faint nebulosity 
nearly to” from the bead. The smaller tail was much shorter, 
and directed 50” to the west of the other. The colour of the 
comet was a b^utifol light blue. 

The sjpectrum of the comet resulted from the ordinary three 
bands of the hydrocarbons; the green being Ibe strongest, then the 
yellow, whilst the blue was the faintest. The bands were crossed 
by the linear spectrum of the nucleus, continuous, but strongly 
reinforced on the bands, and extendi very little beyond the 
limits of the bands themselves. 

Before the passage at perihelion the comet had the same form, 
bnt less developed ; the spectrum also was the same. 

On the morning of December 7 I followed the comet with 
the lO-inch refractor till twenty-five minutes before sunrise : this 
pioves the great brilliancy of the comet. A. Ricc6 

Balenno Obscrvatoiy, January 9 


Mngnetic Theory 

May I trespass upon your space to ask a questiun which 1 
have never seen proposed, but which is so obvious that it must 
have occurred to many others interested in magnetic theory ? 

In a current field — with closed currents — we have the familiar 
equations — 

1 1' G - &c„ &c.. 


4. _ o _ ^^ 4 . 4 . 

fiv dy d% dx dy dz ^ 

V^F -f 4vi^ ^ o, &c. 

And if <r, bt c are the components of magnetic force — 



In a magnetised mau, Q being ctmponents of 

netisation, if we take 

'"///{'a- 

We have at all external points a magnetic force of the coih^ 


ponents Oj b, c, where a =* ~ ^ &c. 

az dy 

If we introduce the vector whose components per unit volome* 
V, w, are &c., where C are conthiuoas and 

per unit surface are nB - mC over surfaces where At B^ C pass 
discontinuously to zero, we get ~ J j j See, 

sz a = dG ,dff 
Jx dy dz'^ dx dy d%' 
and all the equations of the current field are reproduced. 

Only the components a* 7, of the magnetic force at internal 
points, being derivable from the potential 

are not identical witli r, as they do not satisfy the equA- 

dc db n 

tions — ~ See. 

ay dz 

My question is, what is the physical evidence in favour of the i 
existence of Ay By C and a, 3, 7 ? 

All we know, and can know, about a magnetised mass is ' 
derivable from observations of the external fielcE ' 

Everything, therefore, that we can know is satisfied by ex- j 
pressing the stale of the mass in terms of ##, Vy and regarding ; 
these quantities as the ordinary electric current components. ' 
So that Qy by c are components 01 force everywhere. ] 

My meaning is that if the order of our investigations had been j 
reversed, commencing with current phenomena and so passing | 
on to magnetic, it seems almost certain that we should have j 
attempted to explain the latter in terms of the former. J 

Doubtless many of the observed facts of induced magnetism ^ 
would present grave difficulties, but 1 do not think these dlffi- 1 
cullies would have driven us to the hypothesis of permanently f 
polarised molecules, or that we should have derived any addf- J 
tional help from such hypothesis. H. W. Watson | 

Berkeswell Rectory, Coventry | 


Sounding a Crater, Fusion-Points, Pyrometers* and 
Seismometers 

I HAD expected to see some confirmation of the remarks that 
form the chief part of the letter on this subject by Dr. H. J. 
Johnston La vis m Nature of the 30th ult. (p. 197)* but as no 
one has taken up the matter yet, perhaps you will sJlow me* as^ 
for years the chief assistant of the late Robert Mallet* to sayjj 
that it is quite true that elaborate apparatus was devised by himf 
and made by different instrument-makers, with a view to ob- j 
taining experimental imformation on the whole of the questions^ 
and more than those referred to by Dr. H. J. Johnston-l4avis.| 


A preliminary report was presented by him to the British|| 
Association in 1863, in which the scope of his inquiry and naturel 
of apparatus were mentioned, and other reports were written by| 


him which I have not by me uow. I am also able to say that| 
the whole of the apparatus remained for years, through Prof,^^ 
Gttiscardi, in the University of Naples, and that Mallet wrote ta| 
him as to its disposition for the use of others* should occasioni 
permit* just before his death. W, WoRBY i 

Norwood Road, S.K. | 


Folkestone Gault \ 

Mr. John Griffiths, of Folkestone* the well-knowiii 
collector of Gault fossils* b without resources* mid is pennon^l 
ently disabled by rheumatism* brought on by exposure in 
daily labours, which have not only emichea the 
Europe and the Ufxited States, but have formed tlm 
of the investigations into the zones and fossils of 5?^® 

myself arid fellow-workers — the Rev. Prof. WfltiA^ej 
bmore my own endeavours* and those of M^ts. F. n* 
Price, F.G.S., and Starklc Gardner* 

H. Price* of Messrs. Child^i Bank* Temple Bar, W.C. * hoi 

kindly urtdeitikeft fo mmdve subfCflptfoiis* ^ ^ ^ 

H,il« Geolcigii^ Survey C» E# ] 
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When in *the Attii^ in 1885, 1 was told of a rtry curiotts 
cage iff aalfuail which mar be worth TeCording, Wolves 

M hy.noibeaiis unfrequent in The Asturias, and often attack 
the young foals which are sent up to pasturage with the mares in 
the mountains. The experienced danger seems to have b^ottw 
a precautionary instinct of a very intelligent kind. It is said 
that, on an alarm of wolves, the mares and foals congregate for 
mutual protection and common defence. The mares form them- 
selves into a sort of cordon, heads outwards, surrounding a space 
inclosing the young foals, and are ready for attacking with their 
fore-feet the wolves on their approach. 

My informant gave me a graphic account of sudh an attack, 
of which he wa« an eye-witness for nearly an hour, and described 
to me how the wolves circled round and round the defenders, 
first at some distance, then gradually approaching nearer and 
nearer, seeking an opening into the inclosure, till at last they 
came within striking distance, and he saw one wolf rolled over 
dead by a blow from the fore-foot of one of the mares. 

The fore-foot is not commonly used for defence by any equine 
species ; but it is obvious that the more powerful hind«leg blow 
would be of little service against the spring of a wolf from 
behind, without the directing eye to guide the stroke. What a 
long experience must this mutual protection have been the result 
of! We can scarcely understand it, without councils of war 
having been held, the dangers discussed, and signals for concerted 
action arranged ; but now all this instinct may merely be the 
inhefitance of the experience of former generations. 

Benthall, Kenley, Surrey, January 6 George Ma.w 


THE SCTN^S HEAT^ 

F rom human history' we know that for several thousand 
years the Sun has been giving heat and light to the 
earth as at present ; possibly with some considerable 
fluctuationSi and possibly with some not very small pro- 
gressive variation. The records of agriculture, and the 
natural history of plants and animals within the time of 
human history, abound with evidence that there has been 
no exceedingly great change in the intensity of the Sun's 
heat and light within the last 3000 years ; but for all that, 
there may have been v'ariations of quite as much as 5 or 10 
pjer cent., as we may judge from considering that the inten- 
sity of the solar radiation to the earth is 6J per cent, greater 
in January than in July ; and neither at the equator nor 
in the northern or southern hemispheres has this difference 
been discovered by experience or general observation of 
any kind. But as for the mere age of the Sun, irrespective 
of the question of uniformity, we have proof of something 
vastly more than 3000 years in geological history, with its 
irrefragable evidence of continuity of life on the earth in 
time past for tens of thousands, and probably for millions 
of years. 

Here, then, we have a splendid subject for contempla- 
tion and research in natural philosophy, or physics, the 
science of dead matter. The sun, a mere piece of matter 
of the moderate dimensions which we know it to have, 
bounded all round by cold ether, has been doing 
woric at ^e rate of four hundred and seventy-six thou- 
sand million million million horse-power fo]r 3000 years, 
and at possibly more, and certainly not much less, 
than that for a few million years. How is this to be ex- 
plained? Natural philosophy cannot evade the question, 
and no physicist who is not engaged in trying to answer 
it can have any other justification than that his whole 
working time is occupied with work on some other subject 
or subjects of his province by which he has more hope of 
bdng able to advance science. 

I suppose I may assume that every person present 
Ikhows as an established result of scientific inquiry that 
iht son Is not a burning fire, and is merely a fluid mass 
coc^g, with some little accession of fresh energy by 
laeteoim occasionally falling in, of very small account 


^ iMtuxtvm '•Tlw Probable Origin, the Total Amoantt and the Poeeible 
er He Heat,** deUvered by Sir Wiltkm ThonttOAi F.R.S., 
at on Friday, the si$t ioet. 


in comparison with the whole energy of heat which 
he ^ves out from year to year. You are also per- 
fectly familiar with Helmholte's form of the meteoric 
theory, and accept it as having the highest degree 
of scientific probability that can be assigned to 
any assumption regarding actions of prehistoric times. 
You understand, then, that the essential principle of the 
explanation is this : at some period of time, long past, 
the sun's initial heat was generated by the collision 
of pieces of matter gravitationally attracted together from 
distant space to build up his present mass ; and shrinkage 
due to cooling gives, through the work done by the mutual 
gravitation of all parts of the shrinking tnass, the vast 
thermal capacity in virtue of which the cooling has been, 
and continues to be, so slow. I assume that you have not 
been misled by any of your teachers who may have told 
you, or by any of your books in which you may have read, 
that the sun is becoming hotter because a gaseous mass, 
shrinking because it is becoming colder, becomes hotter 
because it shrinks. 

An essential detail of Helmholtz's theory of solar heat 
is that the sun must be fluid, because even though given 
at any moment hot enough from the surface to any depth, 
however great, inwards, to be brilliantly incandescent, the 
conduction of heat from within through solid matter of 
even the highest conducting quality known to us would 
not suffice to maintain the incandescence of the surface 
for more than a few hours, after which all would be 
darkness. Observation confirms this conclusion so far as 
the outward appearance of the sun is concerned, but does 
not suffice to disprove the idea which prevailed till thirty 
or forty years ago that the sun is a solid nucleus inclosed 
in a sheet of violently agitated flame. In reality, the 
matter of the outer shell of the sun, from which the heat 
is radiated outwards, must in cooling become denser, and 
so becoming unstable in its high position, must fall down, 
and hotter fluid from within must rush up to take its 
place. The tremendous currents thus continually pro- 
duced in this great mass of flaming fluid constitute the 
province of the newly-developed science of solar physics, 
which, with its marvellous instrument of research — the 
spectroscope — is yearly and daily giving us more and 
more knowledge of the actual motions of the different 
ingredients, and of the splendid and all-important result- 
ing phenomena. 

Now, to form some idea of the amount of the heat 
which is being continually carried up to the sun's surface 
and radiated out into space, and of the dynamical rela- 
tions between it and the solar gravitation, let us first 
divide that prodigious number (476 X 10^^) of horse-power 
by the number (61 X 10^*) of square metres in the sun’s 
surface, and we find 7 8, exx) horse -power as the mechanical 
value of the radiation per square metre. Imagine, then, 
the engines of eight ironclads applied to do all their avail- 
able work of, say, 10,000 horse-power each, in perpetuity 
driving one small paddle in a fluid contained in a square 
metre vat. The same heat will be given out from the 
square metre surface of the fluid as is given out from 
every square metre of the sun’s surface. 

But now to pass from a practically impossible combina- 
tion of engines and a physically impossible paddle and 
fluid and containing vessel, towards a more practical com- 
bination of matter for producing the same effect ; still 
keep the ideal vat and paddle and fluid, but place the vat 
on the surface of a cool, solid, homogeneous globe of the 
same size (*697 X 10^ metres radius) as the sun, and of 
density (1*4) equal to the sun's density. Instead of usix^^ 
steam-power, let the paddle be driven by a weight descend- 
ing in a pit excavated below the vat. As the simplest 
possible mechanism, take a long vertical shaft, wi^ the 
paddle mounted on the top of it so as to turahorizontaUy 
Let the weight be a nut working on a screw-thread on 
the vertical shaft, with guides to prevent the nnt from 
turning— the screw and the guides beix^ all absolutely 


i^icticmless. Let the pit be a metre square at its upper 
end, and let it be excavated quite down to the sun’s centre, 
evetywhere of square horiiontal section, and tapering 
uniformly to a point at the centre. Let the weight be 
simply the excavated matter of the sun’s mass, with merely 
a little clearance space between it and the four sides of 
the pit, and a kilometre or so cut off the lower pointed 
end to allow space for its descent. The mass of this 
wei^t is 326 X 10’ tons. Its heaviness, three-quarters of 
the neavi ness of an equal mass at the sun’s surface, is 
244 X lo** tons solar surface-heaviness. Now a horse- | 
power is 270 metre>tons, terrestrial surface-heaviness, per 
hour ; or to metre-tons, solar surface-heaviness, per hour. 
To do 78,000 horse-power, or 780,000 metre-tons, solar 
surface-heaviness, per hour, our weight must therefore 
descend at the rate of 1 metre in 313 hours, or about 28 
metres Mr year. 

To advance another step, still through impracticable 
mechanisin, towards the practical method by which the 
sun’s heat is produced, let the thread of the screw be of 
uniformly decreasing steepness from the surface down- 
wards, SO that the velocity of the weight, as it is allowed 
to descend by the turning of the screw, shall be in simple 
proportion to distance from the sun’s centre. This will 
involve a uniform condensation of the material of the 
weight ; but a condensation so exceedingly small in the 
course even of tens of thousands of years, that, whatever 
be the supposed character, metal or stone, of the weight, 
the elastic reaction against the condensation will be utterly 
imperceptible in comparison with the gravitational forces 
wioi which we are concerned. The work done per metre 
of descent of the top end of the weight will be just four- 
fifths of what it was when the thread of the screw was 
uniform. Thus, to do the 78,000 horse-power of work, the 
top end of the weight must descend at the rate of 35 
metres per year : or 70 kilometres, which is one one- 
hundredth per cent. (1/10,000) of the sun’s radius, per 
2000 years. 

Now let the whole surface of our cool solid sun be 
divided into squares, for example as nearly as may be of 
1 square metre area each, and let the whole mass of 
the sun be dirided into long inverted pyramids or pointed 
rods, each 700,000 kilometres long, with their points 
meeting at the centre. Let each be mounted on a screw, 
as already described for the long tapering weight which 
we first considered ; and let the paddle at the top end of 
each screw-shaft revolve in a fluid, not now confined to a 
vat, but covering the whole surface of the sun to a depth 
of a few metres or kilometres. Arrange the viscosity of 
the fluid and the size of each paddle so as to let the 
paddle turn just so fast as to allow the top end of each 
pointed rod to descend at the rate of 35 metres per year, 
llie whole fluid will, by the work which the paddles do in 
it, be made incandescent, and it will give out heat and 
light to just about the same amount as is actually done by 
situ. If the fluid be a few thousand kilometres deep 
over the paddles, it would be impossible, by any of the , 
apifliances of solar physics, to see the diflference between 
our model mechanical sun and the true sun. 

Now, to do away with the last vestige of impracticable 
mechanism, in which the heavinesses of all parts of each 
long rod are supported on the thread of an ideal screw 
cut on a vertical shaft of ideal matter, absolutely hard 
and absolutely frictionless : first, go back a step to our 
supposition of just one such rod and screw working in a 
sin^ pit excavated down to the centre of the sun, and 
let us suppose all the rest of the sun’s mass to be rigii 
and absolutely impervious to beat. Warm up the matter 
of the pyramidal rod to such a temperature that its mate- 
rial melts and experiences enoi^T^ of Sir Humphrey 
Davy’s ^repifisive motion” to keep it balanced as a fluid, 
^thout either sinking or rising from the position in, which 

was held by the thread of the screw. When the matter 
]$ thus held up without the screw, take away the sc re w 


or let it melt in its place. We should thus have a pit irM 
the sun’s surface to his centre, of a square metre krea itt 
the surface, full of incandescent fluid, which we may sup- 
pose to be of the actual ingredients of the solar substance, 
^is fluid, having at the first instant the temperature uflth 
which the paddle left it, would at the first Instant contitnm 
radiating heat just as it did when the paddle was 
moving ; but it would quicklv bacome much cooler at its 
surface, and to a distance of a few metres down. Con* 
vection-currents, with their irregular whirls, would carry 
the cooled fluid down from the surface, and bring up 
hotter fluid from below, but this mixing could not go on 
through a depth of very many metres to a sumcient 
degree to keep up anything approaching to the high tem- 
perature maintained by the paddle ; and after a few hours 
or days, solidification would commence at the surface. If 
the solidified matter floats on the fluid at the same tem- 
perature below it, the crust would simply thicken as ice 
on a lake thickens in frosty iveather ; but if, as is more 
probable, solid matter, of such ingredients as the sun 
is composed of, sinks in the liquid when both are at the 
melting temperature of the substance, thin films of the 
upper crust would fall in, and continue falling in, until, for 
several metres downwards, the whole mass of mixed solid 
and fluid becomes stiff enough (like the stiffness of paste 
or of mortar) to prevent the frozen film from falling down 
from the surface. The surface film would then quickly 
thicken, and in the course of a few hours or days become 
less than red-hot on its upper surface. The whole pit full 
of fluid would go on cooling with extreme slowness until, 
after possibly about a million million million years or so, 
it would be all at the same temperature as the space to 
which its upper end radiates. 

Now, let precisely what we have been considering be 
done for every one of our pyramidal rods, with, howeverj 
in the first place, thin partitions of matter imMrvious to 
heat separating every pit from its four surrounding neigh- 
bours. Precisely the same series of events as we have 
been considering will take place in every one of the 
pits. 

Suppose the whole complex mass to be rotating at the 
rate of once round in 25 days. 

Now at the instant when the paddle stops lei 
all the partitions be annulled, so that there shall 
be perfect freedom for convection-currents to flow 
imresisted in any direction, except so far as resisted 
by the viscosity of the fluid, and leave the piece of matt^. 
Which w’e may now call the Sun, to himself. He will 
I immediately begin showing all the phenomena known in 
solar physics. Of course the observer might have to 
wait a few years for sunspots, and a few quarter-centuries 
to discover periods of sunspots, but they would, I think 
I may say probably, all be there just as they are ; because 
1 think we may feel that it is most probable that all these 
I actions are due to the sun’s own mass and not to external 
I influences of any kind. It is, however, quite possibly, 
! and indeed many who know most of the subject think it 
probable, that some of the chief phenomena due to sun- 
spots arise from influxes of meteoric matter circling round 
the sun. The energy of chemical combination is ai 
nothing compared with the gravitational energy of shrink^ 
age, to which the sun’s activity is almost wholly due, but 
chemical combinations and dissociations may, as mged 
by Lockyer, be thoroughly potent determining influencel 
on some of the features of non* uniformity of the Ixightnesi 
in the grand phenomena of sunspots, hydrogen flimes,Md 
corona, which make the province of solar phyrica 
these are questions belonging to a very splendid^ 
of solar science with which wc are not occuj^d tmi 
evening. ^ ... 

What concerns us at present may be summansea In 
two propositions : — . • 

(I) Gigantic coovection-currcnu tluoui^out the suii:i 
liquid mass are continually maintained by fltiidi 
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^ cMied by foiling down from the surface, and 

liottarj^U rit$h(iiJg to take its place. 

,(a) work done in any time by the mutual ^avita- 
^ the pwts of the fluid, as It shrinks in virtue of 
the lowering of its temperature, is but little less than (so 
lidieless than, that we may regard it as practically equal 
to ^).thc dynamical equivalent of the heat that is radiated 
from the sun in the same time. 

The rate of shrinkage corresponding to the present rate 
of folar radiation has been proved to us, by the consider- 
ation of our dynamical model, to be 35 metres on the 
radius per year, or one ten-thousandth of its own length 
on the radius per two thousand years. Hence, if the 
solar radtation has been about the same as at present 
fox two hundred thousand years, his radius must have 
been greater by i per cent, two hundred thousand years 
ago than at present. If we wish to carry our calculations 
much farther back or forward than two hundred thousand 
years, we must reckon by differences of the reciprocal of 
the sun’s radius, and not by differences simply of the 
radius, to take into account the change of density (which, 
for example, would be 3 per cent, for i per cent, change 
of the radius). Thus the rule, easily worked out accord- 
ing to the principles illustrated by our mechanical model, 
is this 

Equal differences of the reciprocal of the radius corre- 
spond to equal quantities of heat radiated away from 
million of years to million of years. 

Take two examples 

(1) If in past time there has been as much as fifteen 
million times the heat radiated from the sun as is at 
present radiated out in one year, the solar radius must 
have been four times as great as at present. 

(2) If the sun’s effective thermal capacity can be main- 
tained by shrinkage till twenty million times the present 
year’s amount of heat is radiated away, the sun’s radius 
must be half what it is now. But it is to be remarked that 
the density which this would imply, being 11*2 times the 

. density of water, or just about the density of lead, is pro- 
bably too great to allow the free shrinkage as of a cooling 
gas to be still continued without obstruction through 
overcrowding of the molecules. It seems, therefore, 
most probable that we cannot for the future reckon on 
more of solar radiation than, if so much as, twenty million 
times the amount at present radiated out in a year. It is 
also to be remarked that the greatly diminished radiating 
surface, at a much lower temperature, would give out 
annually much less heat than the sun in his present con- 
dition gives. The same considerations led Newcomb to 
the conclusion that it is hardly likely that the sun can 
continue to give sufficient heat to support life on the earth 
(such life as we now are acquainted with, at least) for ten 
mtllion years from the present time.” 

In all our calculations hitherto we have for simplicity 
taken the density as uniform throughout, and equal to the 
true mean density of the sun, being about i *4 times the 
density of water, or about a fourth of the earth’s mean 
density. In reality the density in the upper parts of the 
sun’s mass must be something less than this, and some- 
thing considerably more than this in the central parts, 
because of the pressure in the interior increasing to some- 
thing enormously great at the centre. If we knew the 
distribution of interior density we could easily modify our 
calculations accordingly, but it does not seem probable 
that the correction could, with any probable assumption 
as to the greatness of the density throughout a consider- 
able proportion of the sun’s interior, add more than a few 
million years to the past of solar heat, and what could be 
added to the past must be taken from the future. 

In our calculations we have taken Pouillet’s number for 
the total activity of solar radiation, which practically 


agrees with Herschel’s. Forbes ^ showed the necessity for 
correcting the mode of allowing for atmospheric absorp- 
tion used by his two predecessors in estimating the total 
amount of solar radiation, and he was thus led to a 
number I *6 times theirs. Forty years later Langley,* in 
an excellently worked out consideration of the whole 
question of aosorption by our atmosphere, of radiant heat 
of all wave-lengths, accepts and confirms Forbes’s reason- 
ing, and by fresh observations in very favourable circum- 
stances on Mount Whitney, 15,000 feet above the soa* 
level, finds a number a little greater still than Forbes 
(17, instead of Forbes’s i*6, times Pouillct’s number). 
Thus Langley’s number expressing the quantity of 
heat radiated per second ot time from each square 
centimetre of the sun’s surface corresponds to 133,000 
horse-power per square metre, instead of the 78,000 
horse-power which we have taken, and diminishes each 
of our times in the ratio of i to 17. Thus, instead of 
Helmholtz’s twenty million years, which was founded on 
Pouillet’s estimate, we have only twelve millons, and 
similarly with all our other time reckonings based on 
Pouillct’s results. In the circumstances, and taking fully 
into account all possibilities of greater density in the sun’s 
interior, and of greater or less activity of radiation in past 
ages, it would, I think, be exceedingly rash to assume as 
probable anything more than twenty million years of the 
sun’s light in the past history of the earth, or to reckon 
on more than five or six million years of sunlight for 
time to come. 

But now we come to the most interesting part of our 
subject — the early history of the sun. Five or ten million 
years ago he may have been about double his present 
diameter and an eighth of his present mean density, or 
*175 of the density of water; but we cannot, with any 
probability of argument or speculation, go on continu- 
ously much beyond that. We cannot, however, help a^ing 
the question, What was the condition of the sun’s matter 
before it came together and became hot ? It may have 
been two cool solid masses, which collided with the velo- 
city due to their mutual gravitation ; or, but with enor- 
mously less of probability, it may have been two masses 
colliding with velocities considerably greater than the 
velocities due to mutual gravitation. This last supposi- 
tion implies that, calling the two bodies A and B for 
brevity, the motion of the centre of inertia of B relatively 
to A, must, when the distances between them was great, 
have been directed with great exactness to pass through 
the centre of inertia of A ; such great exactness that the 
rotational momentum after collision was of proper amount 
to let the sun have his present rotational pmod when 
shrunk to his present aimensions. This exceedingly 
exact aiming of the one body at the other, so to speak, is, 
on the dry theory of probability, exceedingly improbable. 
On the other hand, there is certainty that the two bodies 
A and B at rest in space if left to themselves, undisturbed 
by other bodies and only influenced by their mutual gravi- 
tation, shall collide with direct impact, and therefore with 
no motion of their centre of inertia, and no rotational 
momentum of the compound body after the collision. 
Thus we see that the dry probability of collision between 
two of a vast number of mutually attracting bodies widely 
scattered through space is much greater if the bodies be 
all given at rest, than if they be given moving in any 
random directions and with any velocities considerable 
in comparison with the velocities which they would 
acquire m falling from rest into collision. In this connec- 
tion it is most interesting to know from stellar astronomy, 
aided so splendidly as it has recently been by the spec- 
troscope, that the relative motions of the visible stars and 
our sun are generally very small in comparison with the 
velocity (612 kilometres per second) a body would acquire 
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ill into the sun. and are comparaMe with the 

moderate Ktde velocity (29*5 kilometres per second ) of the 
earth in her orbit round the sun. 

To fix the ideas, think of two cool solid globes, each of 
the same nwan density as the earth, and of half the sun’s 
diameter, given at rest, or nearly at rest, at a distance 
asunder equal to twice the earth^s distance from the sun. 
They will f^l together and collide in half a year. The 
collision will last for a few hours, in the course of 
which they will be transformed into a violently agitated 
incandescent fluid mass, with about eighteen million (ac- 
cording to the Pouillet- Helmholtz reckoning, of twenty 
million) years’ heat ready made in it, and swelled out by 
this heat to possibly one and a half times, or two, 
or three, or four times, the sun’s present diameter. If 
instead of being at rest initially they had had a transverse 
mlative velocity of 1*42 kilometres per second, they would 
^ust escape collision, and would revolve in equal ellipses 
m a period of one year round the centre of inertia, just 
grazing one another’s surfaces every time they come round 
to the nearest points of their orbits. 

If the initial transverse component of relative velocity 
be less than, but not much less than, 1*42 kilometres per 
second, there will be a violent grazing collision, and two 
bright suns, solid globes bathed in darning fluid, will come 
into existence in the course of a few hours, and will com- 
mence revolving round their common centre of inertia in 
long elliptic orbits in a period of a little less than a year. 
The ^i^oxf-tidal intdraction will diminish the eccentricities 
of their orbits ; and if continued Jong enough will cause 
die two to revolve in circular orbits round their centre of 
inertia with a distance between their surfaces equal to 
*644 of the diameter of each. 

If the initial transverse component relative velocity of 
the two bodies were just 68 metres per second, the moment 
of momentum, the same before and after collision, would 
be just equal to that of the solar system, of which seventeen- 
eimteenths is Jupiter’s and one-eighteenth the sun’s : the 
otner bodies of the system being not worth considering 
in the account Fragments of superficially-melted solid, 
or splashes of fluid, sent dying away from the main com- 
pound mass could not possibly by tidal action or other 
resistance get into the actual orbits of the planets, whose 
evolution requires some finer if more complex fore-ordina- 
tion than merely the existence of two masses undisturbed 
by any other matter in space. 

1 shall only say in conclusion : — Assuming the sun’s 
mass to be composed of portions which were far asunder 
before it was hot, the immediate antecedent to its in- 
candescence must have been cither two bodies with 
dMils differing only in proportion and densities from the 
cases we have been now considering as examples ; or it 
must have been some number more than two — some 
finite number — at the most the number of atoms in the 
still’s present mass, which is a finite number as easily 
undmtood and imagined as number 3 or number 123. 

immediate antecedent to incandescence may have 
been the whole constituents in the extreme condition of 
subdivision — that is to say, in the condition of separate 
atoms; or it may have been any smaller number of 
groups of atoms making up minute crystals or groups 
of crystals— snowflakes of matter, as it were ; or it 
may have been lumps of matter like this macadam- 
ising stone ; or like this stone, which you might mis- 
take for a macadamising stone, and which was actually 
travdling through space till it fell on the earth at Fossil, 
in the neighbouthood of Glasgow, on April 5, 1804 ; or 
like this — which was found in the Desert of Atacama in 
South America, and is believed to have fallen there from 
the sky— a fragment made up of iron and stone, which 
looks as if it has solidified from a mixture of gravel and 
melted iron in a place wbere there was very little of 
heaviness ; or this splendidly crystallised piece of iron, a 
slab cut out of the celebrated aerolite of Lenarto, in 


Hungary ; ^ or this wonderfully shaped apedbnei^ a 
of the Mlddlesbuigh metetndtei kindly given 
A. S. Hersohel, with corrugations showing how its wMM 
matter has been scoured efif from the wont part Of ill 
surface in its final rush through the earth% atmos^^ieie 
when it was seen to fall on March 14, i88x, at 3.35 nai. 

For the theory of the sun it is indifterent which or these 
varieties of configurations of matter may have been ihe 
immediate antecedent of his incandescence but I can 
never think of these material antec^ents without temeili- 
bering a question put to me thirty years ago by the kdt 
Bishop Ewing. Bishop of Argyll and the Ism; 
you imagine tnat piece of matter to have been as it ii 
from the beginning ; to have been created as it is, or U 
have been as it is through all time till it fell on the earth I 
I had told him that I Mieved the sun to be buUt up oi 
stones, but he would not be satisfied till he knew or could 
imagine, what kind of stones. 1 could not but agree 
with him in feeling it impossible to imagine that any one 
of these meteorites before you has been as it is thTOU|(b 
all time, or that the materials of the sun were like this 
for all time before they came together and became hot. 
Surely this stone has an eventful histoiy, but 1 shall xioi 
tax your patience longer to-night by trying to trace it oon« 
jecturally. 1 shall only say that we cannot but agree 
with the common opinion which regards meteorites ai 
fragments broken from larger masses, but we cannot be 
satisfied without trying to imagine what were the ante- 
cedents of those masses. 


PROTOPLASM^ 

I T is a natural and beneficial result of the present 
energetic pursuit of biological science that cver> 
now and again some thinker comes forward to show m 
where we stand, and to what our thoughts are impelling us 
Subordinate to the universal eminence and influence 01 
a Linnseus or a Darwin, the critics of a decade exert nc 
small effect on contemporary investigation by suggesting 
new modes of viewing or expressing things ; and even 
though the originality is not always happy, and the gene- 
ralisations are sometimes unfortunate, it is nevertheless 
healthy sign that specialists of reputation, led to vieu 
matters with a severely critical eye as their work pro- 
gresses, occasionally turn round and warn us that it woul^ 
be as well to take stock of the facts, and see what are ihi 
chances of solving some large problem. Moreover, it bai 
to be borne in mind that as various branches reach ; 
certain stage their results need overhauling by specialiStf 
in other departments, and it becomes a question who ii 
to prepare the problems of biology, for instance, so tha 
the mathematician or the physicist may criticise them. 

As much on this account as for his own contribudon! 
to the store of facts, we must welcome Dr. Bcrthold’j 
clever “ Studies ” as an earnest and important attempt t< 
contribute to a knowledge of the mechanics of life. O 
course it is always a difficulty to decide how far a special 
ist may be expected to take an accurate view of a larg< 
problem to the direct solution of which his own ro 
searches can contribute but little ; but experien^ hm 
shown that more is to be looked for from the deep int^h 
obtained by close investigation than from the few briltiaxr 
suggestions scattered through volumes of merely cleve 
thuHcing. In the present case, the moderate tone of tbi 
book, and the easy earnestness of the writer, shoidd a 
least insure careful reading of the 324 ^ 

which Dr. Berthold expresses his bold ideas ; and whetbe 
the conclusions stand or fall, the reader wiUbe am{M] 
repaid by the observations collected and the crmcisms oi 
several questions now agitating the minds tw botanists. 
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bo0k;fmiil; be taken ia n comprehensive 
:^‘^eIl-^eory ” (if we possess one) is 
^ilte revi^ in the nine chepters into wiuch the text is 
|htNk»dh Tniseii^enstve aim is justified by the author’s 
seatmeni of the std>ject, which affords an admirable 
of current botanical speculation. 

Benore proceediiK$r to a closer examination of the work^ 
se ’ may state that there are seven well*executed plates, 
i^ith descriptions which are too short The index might 
lave been more ample — it includes the names of plants 
md authors only — ^but the table of contents is very full 
ind good. 

'An introduction of eleven pages leads us at once to the 
:hief position assumed by the author. So long as we do 
mt understand the we must be in the dark as 

*egards the mechwism of life in higher organisms. No- 
ting has been gained by regarding protoplasm as living 
[woteid,’* or as containing ‘‘living ” as opposed to “ dead” 
proteids, and so forth : moreover, no clearness, but rather 
?he contrary, has so far resulted from hypotheses as to 
:he ** structure ” of protoplasm, or from distinctions be- 
nveen “ichoplasm” and other constituents. The author 
therefore inquired whether we are not perhaps treading 
in aimless path, and whether we should not go back and 
Examine earlier views, and proceed anew. The consc- 
c^uence to his mind was the resumption of the old analogy 
between a drop of protoplasm and a drop of fluid, and 
he was led to inquire into the analogy more deeply, 
especially on finding that a detailed analysis of the 
problem had not before been seriously undertaken. As 
the general result of investigations begun in 1882, the 
author decides that protoplasm is to be regarded as a 
highly complex emulsion, differing in consistence in the 
different cases. There is nothing in the chemistry and 
metabolism known which need clash with this view of the 
fluid nature of the “ physical basis of life,” and the author 
decides that the forces upon which the changes of form, 
internal inovements, and so forth, depend, are the same 
as those, which determine whether a fluid shall assume 
the form of a drop, or drops, or spread out and wet 
another body, and so on — in fact, the forces concerned in 
surface-tension s. 

Th^^uthor frankly admits the difficulty, and even seem- 
ing impossibility, of imitating some of the conditions, or 
even of deciding whether the actions of protoplasm accord 
with the theory. This must naturally be the case ; and of 
course no one expects him to imitate all the conditions ex- 
perimentally. The method employed is essentially deduc- 
tive and analytic throughout, and for this reason the 
greatest possible care must be employed in taking any 
step forward. Partly on this account, and partly owing 
to other circumstances, the book needs cautious reading, 
a^ great difficulties will be felt in regard to many points. 
"Ims is apart from an undoubted (though perhaps unavoid- 
book, which consists in the author 
so often putting off for some pages the consideration of a 
subiect commenced. 

as it were, of the work having been in- 
dicated, a few words must be said regardiiig some leading 
featu^s in the various chapters. The first subject dealt 
with 19 , the layetod or stratified nature of the typical cell. 
A spore of JEgtusetum^ for instance, may be regarded as 
a System of concentric layers. First there is a central 
itocleus ; then various layers of protoplasm, of which 
the innermost is colourless and contains certain minute 
granules, the second is thicker and carries the chlorophyll- 
Cor^sdes. the third is hyaline and contains lenticular 
retted ve bodies of peculiar nature ; then follows the cell- 
wall, if nothing further. The cell-wall is usually com- 
plied of three or more layers. 

ve^msider the cells of a tissue, Berthold points out 
given partition membrane must be regarded as 
belonging to two symmetrical plasmatic 
ms bring tfoir middle and innermost hiyen 


But all cells are not systems of concentric lasers. Not 
only are excentric layers found, but a complexity is intro- 
duced as soon as the sap-vacuoles appear, in many eases 
making the cell not monocentric but polycentric. The 
normal order of the layers, as exemplified by the spore of 
Equisetum^ or any simple cell with one l^ge vacuole, 
&c., may be distinguished from the tnvene order ex- 
hibited, for instance, by the cords in a Caulerpa, or the 
central mass in a cell containing raphides, or anywhere 
where the sap bathes the system of layers referred to. 

It is then shown that in many cases where oil-drops, &c, 
have usually been regarded as lying free in a cell, tn^ are 
inclosed in an in^owth from the cell-wall, reminding us 
of cystoliths. An examination of intercellular spaces 
follows : the most interesting question is as to the exist- 
ence of protoplasm in lacunae between cells. Berthold 
uotes Aconitum Na^ellus as affording conclusive evi- 
ence, and confutes the contention of Gardiner and 
Schenck against Russow’s statements. Berthold goes 
much further, however. He finds a thin layer of proto- 
plasm overlying the cuticle of the epidermis and of spores, 
and, to put it shortly, concludes that the cell-wall is 
formed and embedded in protoplasm, and not excreted on 
its surface — the cell-wall is a supporting apparatus, not a 
protective one. Again, a cell forming part of a tissue 
cannot be forthwith compared with a unicellular A^, 
for this reason ; the latter may be regarded as consisting 
of two parts, (i) the inner protoplasmic system with its 
contiguous share of cell-wall, (2) the outer strata of cell- 
wall plus the hypothetical covering of protoplasm. Only 
the first of these two parts of the algal cell can be com- 
pared with a tissue-cell. 

The relation of these ideas to Sachs’s view, that we are 
to regard a plant as a whole cut up into cell- chambers, 
and not as a whole built up of single cells, is obvious to 
all who have followed recent sp>ecuTations in botany. 

It is, of course, impossible to go at any length into the 
contents of all the chapters. The second is concerned 
with the finer structure of the cell — nucleus, chlorophyll- 
corpuscles, and other cell-contents. Incidentally we may 
note the emphatic statement that starch is not formed in 
the Melanophyccce (p. 57) ; that the word “ microsome ” 
has no definite meaning, and had better be discarded 
(p. 61). Later on the author expressly states his inability 
to confirm Strasburger’s and Schmitz’s conclusions that 
microsomes are employed in building up the cell-wall 
(p. 208), and even hints at confusion l^tween crystalline 
particles and microsomes in the case of Spirogyra ! 

If protoplasm is an emulsion, it follows that the 
various processes of separation of sap-vacuoles, oil- 
drops, crystalline and other particles, have to be ex- 
plained as according with similar separations in lifeless 
mixtures. Berthold finds no difficulties insuperable here, 
and even discusses the probable origin and disappearance 
of chlorophyll-corpuscles and nuclei on the assumption 
that they are part of the protoplasm. Although they 
now always arise by the division of those previously 
existing, they must have been formed from protoplasm in 
the first instance. The action of external stimuli offers a 
fertile subject for discussion. As regards geotropism, 
the author regards “ the primary effect of gravitation ” 
as consisting in the different rates of movement of sub- 
stances of different specific gravity. 

The supposition that anything is explained by regard- 
ing protoplasm as essentially “ living proteid,” is severely 
criticised on pp. 74 and 75, and the author agr^s with 
Baumann that the arguments which exalt proteids into 
the position of being the most essential constituent of 
protoplasm would apply equally v;ell to water. iThe 
I living substance of organisms ” is always an extremely 
complec mixture. At the same time, it would seem tluit tlto 
I author here raises some gratuitous difficulties, sinct; no 
I biologist really regards protoplasm as a simple tUliitiMiCe, 

! proteid or otherwise. One consequence of the 
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mlg^t almost be foreseen : Berthold proposes to recast 
the definition of protopksm, and to subordinate to it — 
the fluid mixture absent from no living cell— cytoplasm, 
nucleus, chlorophyll-bodies, vacuoles, tannin and oil- 
drops, &c., as so many"* parts, of the protof>lasm as a whole. 
He ui^es that the introduction of the ideas cytoplasm, 
ectoplasm, and so on, have driven the time-honoured 
word protoplasm out of the field, whereas its usefulness 
as a comprehensive word— though with a somewhat 
different meaning from the current one — for the whole is 
undoubted. Moreover, it is to be insisted upon that the 
protoplasm is active as a whole. 

The discussion as to the meaning of the term " organ- 
ised ** must be here passed over, with many other points 
of interest. 

In the third chapter we have a long analysis of the 
movements of naked masses of protoplasm. All turns 
upon the tendency of a mass of protoplasm to assume the 
form of a spherical drop ; this can only be due to the 
same causes which impel a drop of any accepted liquid to 
assume the drop condition. Justice could not be done 
by summarising this analysis, and the demonstration that 
cylinders of protoplasm, like cylinders of liquids, tend to 
break up in a definite way. The end result of a long 
argument is, that the amoeboid condition depends upon 
the degree of wetting of the environment by the fluid 
protoplasm and vice versd. 

If three fluids which do not mix are in contact with 
one another, the tensions at their surfaces can be mathe- 
matically investigated, and Berthold maintains that the 
principles here concerned govern the behaviour of a drop 
of protoplasm as they do that of an ordinary liquid under 
the given conditions. The phenomena of spreading out, 
putting forth and withdrawing pseudopodia, rounding off, 
ore., are due to the same causes and ruled by the same 
laws as the flowing of one liquid over another, or its with- 
drawal from it (glvcerine and alcohol or its assump- 
tion of the drop ronn, and so on. O/ course amoeboid 
movements are complex, because the liquid amoeba is not 
a simple fluid, but is undergoing rapid changes due to its 
metabolism and exchanges with the environment, pro- 
cesses which arc acting with different energy at different 
places. It must be clearly understood that a rapid 
survey of Berthold^s position cannot do justice to his 
argument : whether bis position is accepted or rejected, 
there is no doubt that he clearly sees and provides 
for many important difficulties, some of which seem to 
have been overlooked. It will be regarded as a startling 
idea by some (though the idea is not altogether new) that 
fine pseudopodia are not the results of activity on the 
part of the amoeba : such pseudopodia must be looked 
upon as drofwn out by the surrounding medium, not put 
xmi into it Here, again, exceptions occur where blunt 
processes are driven forth by local contractions and 
other causes, but the sum total of all the argument is 
^as expressly stated again on p. 109) that the amoeboid 
condition is the symptom that the oiganism wets the 
substratum and displaces the surrounding medium, indi- 
cating that the intensity of the tension between the 
medium and the protoplasm is but small. The discussion 
as to the causes and effects of the internal movements in 
protoplasm must here be passed over, with the simple 
remark that the author sees no difficulty which cannot be 
explained from our knowledge of the mechanics of liquids. 
On p. io6 is proposed an explanation of the remarkable 
filaments observed by F. Darwin on Dijpsacus sylvestris. 

Chapter IV. deals with what is practically a continua- 
tion of the second chapter — the symmetry or arrangement 
of the cell-contents. The stratified or shell arrangement 
is again expressly referred to, and an attempt made to 
expkin it on the main assumption of the Dock. The 
arrang^ent referred to is a consequence of exchanges 
(dif^on, absorption, &c.) with the environment : pasuve 
particles suspended in the cell would have to assume 


positions which are definite ; active particles 1 

which thonselves exchange with the layar in wludi 
are embedded) might interfere with the simffle 
arrangement, and we have systems within a Mrstem- ; 
After examining what occurs in the case of a sfmmeal 
system or cell, the author extends the analysis to mi' 
ellipsoid and other anisodiametric systems, and finds the 
results accord with what is found in Natme. The ^ca- 
tion of the Hautschicht *’ is then attacked, and Dc 
Vries* late statements as to the existence of a pellicle or 
‘‘ wall ** around the vacuole are criticised. Berthold, to 
put it shortly, condemns this pellicle as an artificial pro* 
duct — a “ precipitation-membrane**— in many if not in 
most cases. On p. 154 it is still more emphatically ^ated 
that the cell- wall inside the cell is formed always in the 
interior of the protoplasm, never on its surface,** and it is 
probable ‘^that the same is the case even when free 
masses of protoplasm surround themselves with a mem* 
brane.** The membrane stated to exist around the 
nucleus is condemned, with a certain reserve, as a pro- 
bable precipitation-membrane. Other interesting points 
must be passed over. 

The fifth chapter is practically concerned with showing 
that in spite of the great variety of forms exhibited by the 
chlorophyll-bodies of different plants, especially Algae, 
their position, consistence, changes in form, division, flfcc., 
can be explained in accordance with the view that they 
are parts of an emulsion. Other cell-contents are con- 
sidered also— -oil-drops, tannin, nucleus, vacuoles, &c. — 
but at less length. The chlorophyll-corpuscles of higher 
plants are compared to drops resting on a substratum 
which they do not wet, their shape being in part due to 
radial pressures. When they are more extended and 
amceboid, their actions are explained according to the 
principles (contact of three surfaces, &c.) employed before. 
Spiro^ra and other Conjugatse present difficulties. 
While the chlorophyll-apparatus ** displays a relatively 
large surface, the converse is the case with nuclei and 
other cell-contents, and the form of the spherical drop 
(maximum cubic contents with minimum superficial area) 
is usual ; though exceptions exist and are investigated. 

The division of chlorophyll corpuscles is then examinee^ 
and this leads naturally to the division of the nucleus and 
cell, which is treated separately. A spherical i^ss of 
fluid must increase its surface if it divides : this imphes 
a diminution of tension at the common surface with 
the formation of pseudopodia), and concentric shells in 
the medium or in the mass of fluid in question. All the 
conditions fulfilled, pseudopodia can be formed either 
from the medium into the mass, or from the mass into the 
medium. An annular pseudopodium would divide the 
spherical (or spheroidal) mass into two. This is, shortly 
put, the position as Berthold views it. He then again 
applies the analysis of dividing cylinders, and proceeds 
to apply the results to what is observed in a cell The 
radial pressure, and growth in one direction of the cell, 
may be important factors. But the real difficulty is met 
with when considering the division of spherical bodies in 
the cells of the growing-points, for instance ; and the 
same applies to cell-division. Why should a sphere-^ 
stable form— pass over into an elongated body, wnmh 
then divides? It must be assumed that '‘under the m- 
fluence of its own metabolism, and that of its environmeni 
a bi- polar symmetr)^ arises in the chlorophyll-corpuicle, 
in consequence of which the division takes place cqua- 
torially.'* ..... 

This leads to the sixth chapter, which is in nmny* 
respects the most important, as it is the most **^*®^**^ 
After reviewing the process of cell-division generwyr w 
author separates the essential from the unessenttal {m:o- 
cesses, and agrees with Strasburger that the divkuon of 
the nucleus must be regarded as an aw^panyiM 
phenomenon* Thodivision of the ovumof AirAMiwaiid 
I dona is described : soon after the male and femaie 
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^tel Ilwre centres appear in tiie e^g, each far there is no lack of observations, old and newj as well 

required bi-polarity is established. The as hypothesis, in the book we dismiss with this short 
tclNimfee tnov^ in the protoplasm are then review^ H. Marshall Ward 

a^tewea ; the result is that certain constituents accumu- - - - - , - - ■ . ■ ■ - 


lite to excess in the equator between the two radiating 
entres, or suns.^* The chief points are illustrated by 
iiegrams. The two ‘‘ suns ” are the centres of the future 
[at^htercells ; the still single nucleus lies between them 
a a bridge of the same protoplasm as the " suns ” (these 
' suns,'* by the bye, are the Attractions- fCugeln of Van 
leneden, and the PoUKugeln of others) are embedded in : 
be more peripheral protoplasm of the cell (ovum) has 
^cumulated chiefly around the nucleus — Le, in the equa- 
oxial plane. This equatorial protoplasm then bed ns to 
:Ut in two the nucleus, which has assumed the “ karyo- 
dnctic*' condition. Passing over many details, we may 
mn up the explanation shortly. The superficial shells of 
>rotoplasm are assumed to put forth pseudopodia between 
he ^^suns — i,e, the author regards it as fundamentally a 
retting process, due to changes at the surfaces. The 
»rocesses are essentially of the same nature in vegetable 
lells, though it is impossible in a short space to sum- 
narise Berthold’s discussion as to the relative importance 
»f the numerous details which occur in different cases. 
Obviously the stumbling-block which is best worth further 
Lttack is the origin of bi-polarity in a spherical mass : that 
^erthold’s suggestions do not satisfy the requirements 
rill probably occur to everyone. The explanation offered 

0 account for the complex karyokinesis cannot be re- 
garded as fully satisfactory. At the same time some 
idvantage may accrue from the new lights in which he 
mts the central figures of cell-division. We are here 
mly half through the book however, and must proceed, 
;onflning our remarks still more closely. 

Chapter VII. treats of the cell-network of plants, and 
he directions of cell-divisions, See. It is in great measure 

1 criticism of Sachs’s celebrated view of the structure of 
he higher plants, and deals at some length with several 
>f his positions. Of course, Berthold assumes primarily 
hat the plant is to be regarded as chambered — cut up 
nto cells, not built up of them. Two main principles are 
hen employjBd. (i) The cell- divisions are, as a rule (at 
east in Rowing-points, &c.), halvings — i.e. each daughter- 
:eH has the same cubic contents. This leads to a dis- 
lussion of very many cases. Of course the shape of a 
ement does not forthwith enable us to judge of its 
eiattve contents, and difficulty occurs sometimes on this 
Lccount : it is impossible to summarise the remarks, and 
sspecially since reference to the figures is necessary. 
2) The second fundamental principle is that which re- 
flates the position of fluid lamellae elsewhere— the prin- 
dple of least areas. The rule is that the new cell-wall 
akes such a direction that its area is the smallest possible. 
There are exceptions, e.g, cambium cells ; but at least 
wie feature apRars to indicate a tendency to follow the 
jrinciplc— -ccli-waUs never abut in the angles of cells. 
>achs^s law of rectangular division is comprehended as a 
Muticular case of Berthold’s more general law : it fails 
vhere simultaneous divisions result in the formation of 
polygonal cells — e.g. in the embr>m-sac — with walls 
nclined at angles greater than the right-angle. 

The eighth chapter deals with the sculpturing on the 
nterior of cell-walls, and allied phenomena ; while 
Chapter IX. (the last) is devoted to ^‘free cell-forma- 
ton,” 

Enough has been said to show the wide scope of the 
K»ok, though full criticism of it will only be possible a^er 
ome of Berthold’s test*cases have been worked over. Of 
!Otirte, from the nature of the work, it is open to the 
hMtfpb ci being transcendental ; but at the same time it 
OM be alJow^ that we are getting into serious diffi- 
with protoplasm, and good, bmd, shaking criticism 

bOpofleiaL In any case, several investigators will, no 
semthing to say to Bertholdrs statements, 


ON THE EXPLOSION OF METEOPITES 

\^E have received from M. Him a tirage d part of jsl 
^ * communication to HAstronomie, in which he dis- 
cusses the various phenomena accompanying the ex- 
plosion of meteorites, with a view to explaining their 
causes. 

M. Daubrde, a long time ago, pointed out how very 
striking and difficult of explanation the noises are which 
are often heard in connection with the passage of meteor* 
ites, and called in question the explanation which had 
been ^iven of their being really due to a veritable 
explosion. 

M. Him, in his paper, begins by considering the causes 
which are at work in the production of the thunder which 
accompanies electric discharges, and of this he writes as 
follows : — ^ The sound, which we call thunder, is due, as 
everybody knows, to the fact that the air traversed by an 
electric spark, that is, a flash of lightning, is suddenly 
raised to a very high temperature, and has its volume more- 
over considerably increased. The column of gas thus 
suddenly heated and expanded is sometimes several miles 
long ; as the duration of the flash is not even- a millionth 
of a second, it follows that the noise bursts forth at once 
from the whole column ; but for an observer in any one 
place it commences where the lightning is at the least 
distance. In precise terms, the b^inning of the thunder- 
clap gives us the minimum distance of the lightning ; and 
the length of the thunder-clap gives us the Icn^h of the 
column. It must be remarked that when a flash of light* 
ning strikes the ground, it is not necessarily from the 
place struck that 3 ie first noise is heard.” M. Him then 
gives an interesting case which proves the truth of this 
remark. He next points out that a bullet whistles in tra- 
versing the air, so that we can to a certain extent follow 
its flight ; the same thing happens with a falling meteorite 
just before striking the earth. The noise actually heard 
has been compared to the flight of wild geese or the sound 
produced when one tears linen ; it is due to the fact that 
the air rapidly pushed on one side in front of the pro- 
jectile, whether bullet or meteorite, quickly rashes back 
to fill the gap left in the rear. 

The most rapid cannon-shots scarcely attain a velocity 
of 6oo metres a second, while meteorites penetrate the 
air with a velocity of 40,000 or even 60,000 metres per 
second ; and this increased velocity gives rise to pheno- 
mena, which, although insignificant where cannon-shots 
are in question, become very intense and important when 
we consider the case of the meteorite. With that velocity 
the air is at once raised to a temperature of from 4000® to- 
6000® C. The matter on the surface of the meteorite will 
be tom away by the violence of the gaseous friction pro- 
duced, and will be vaporised at the same time by the 
heat. This is undoubtedly the origin of the smoke which 
meteorites leave trailing behind them. 

We have, then, precisely as in the case of lightning, a 
long narrow column of air, which is expanded, not so in- 
stantaneously certainly as by lightning, but at all events 
in an extremely short time and through a great length* 
Under these circumstances we should have an explosion 
in one case as in the other : a clap of thundar followed 
by a rolling noise more or less prolonged. If a cannoii^. 
ball could have imparted to it a velocity of 100,000 metres 
per second, it would no longer whistle, it would thundery 
and at the same time it would produce a flash, as of 
lightning, and would be instantly burnt up. M. Him 
depends upon this line of reasoning to show that meteoKie 
thunder need not necessarily have anything to do with iHa 
actual explosion. He then points out that the inteanqjr 
of the noise produced in evay point of its eni|ecearp 








spends, (i) on the height ; (3) on the velocity of die 
meleorite ; (3) on its size ; and (4) the conligttration 
of the countiy over which it passes. He refers to the 
observation of Saussure that a«pistol fired at a height of 
5000 metres makes very little noise : he then points out 
that at a height of loo^ooo metres the density of the air 
is reduced to the small value of 0*000,000,004 ktg. ; the 
temi^ature being supposed to be ~ 300* C In such a 
medium as this a meteorite could produce no sound, 
although it might give out a very brilliant light, because 
its temperature and light depend not on the absolute value, 
but on the rapid change of density. 


S/Ji JOSEPH WHITWORTH 

Saturday night last, Sir Joseph Whitworth died 
at the English Hotel, Monte Carlo. In the de- 
partment of mechanical engineering there is, perhaps, no 
greater name, and his career was one upon which his 
countrymen may well look back with pride and pleasure. 
He was bom on December 21, 1803, at Stockport, where 
his father was a schoolmaster. At the age of twelve he 
was sent from his father^s school to Mr. Vint’s academy 
at Idle, near Leeds, where he remained until he was four- 
teen, when he was placed with his uncle, a cotton- spinner 
in Derbyshire. Here he made himself familiar with the 
construction and working of all the machines then used 
in cotton-spinning. If he had chosen, he might perhaps 
have inherited his uncle’s property, but he was already con- 
scious of the true bent of his genius, and after six years’ ser- 
vice, being unable to emancipate himself in a more regular 
manner, he ran away to Manchester. At Manchester he 
remained for four years, working in the shops of Messrs. 
Crighton and other employers, and obtaining a thorough 
mastery of the methods of manufacturing cotton-machi- 
nery. Recognising the necessity of wide experience, he 
went to London when he had secured all the practical 
knowledge that could be obtained in his special line at 
Manchester, and he was fortunate enough to be employed 
by Maudslay, who soon learned to appreciate his excep- 
tional gifts, and took him into his own private workroom, 
and placed him next to Hampson, the best workman in 
the establishment From Maudslay’s, Mr. Whitworth 
went to HoltzapfeVs, and afterwards to Clements’s, where 
Babbage’s calculating-machine was being constructed. 
During his residence in London, Mr. Whitworth began 
the splendid series of inventions which were to secure for 
him the foremost place among the mechanical engineers 
of bis period. His first important self-imposed task was 
to construct the true plane, by which tool -makers might be 
enabled to produce, for all kinds of sliding tools, surfaces 
on which the resistance arising from friction would be re- 
duced to a minimum. The work to be achieved was one 
of immense difficulty, and his fellow-workman, Hampson, 
used to laugh at him for having undertaken an impossible 
job. Mr. Whitworth, however, was a man of extraordinary 
tenacity of purpose, and did not allow himself to be dis- 
courage. At last he succeeded, and showed his friend 
the pmect plane he had produced. “ You’ve done it,’' 
said Hampson, who was astounded by a result which he 
had always thought to be beyond the reach of human 
effort. 

In iHSj at the age of thirty, Mr. Whitworth, feeling 
that he might now safely trust to his own energies, re- 
turned to Manchester and opened a shop for the manu- 
facture of engineers’ tools. He was far from thinking 
that his first triumph had given the full measure of his 
powers. Already he had been working at another very 
complicated problem— -how to do away with the incon- 
veniences caused by variations in the pitch and thread of 
the screws used in the construction of machinery. In 
this enterprise he was as successful as in hU hrst great 
undertaldiig. Obtaining specimens of the screws made 




by leading manufseturert^ he conshucted 
without bring eiobctly like any one of those befei^ 
was the average of them all. It was everywhere accep^ 
and its introduction marked an era in tne history of 
manufacture of machinery. The advantage derived, from 
the invention is that every screw of the same diameter has 
now a thread of the same pitch and of the same numl^ 
of turns to the inch, and t^t all screws of the same sue 
are interchangeable. His next achievement was the con- 
struction of an instrument capable of measuring the oni^ 
millionth part of an inch. This instrument was so deli- 
cate that when a steel bar 3 feet in length was warmed 
by momentary contact with a finger-nail, it at once indi- 
cated the expansion due to this slight cause. 

As a maker of engineers’ tools Mr. Whitworth of 
course soon became famous, and in 1853 he was sent 
to America as one of the Royal Commissioners to 
the New York Exhibition. Afterwards he drew up 
a remarkable report on American manufacturing in- 
dustry. On his return to England it was suggested 
by the late Lord Hardinge that the great mecha- 
nician, whose fame was now firmly estalnished, should 
be asked by the Government to design and pro- 
duce machinery for the manufacture of rifles for the army. 
The rifles at that time issued to the army were carefully 
examined by him, and he decided that if his services were 
to be of any avail it would be necessary for him to deter- 
mine the form and dimensions which would produce the 
best results. With an alacrity very unusual in such matters, 
the Government consented to erect in his private grounds 
at Rusholme, near Manchester, a shooting-gallery 500 
yards long. Here Mr. Whitworth laboured assiduously, 
trying many kinds of experiment, and at every stage of 
his progress making absolutely sure of his ground before 
advancing a step towards fresh conclusions. The result 
of his investigations was to revolutionise the manufacture 
of rides. As the Times has said, “he determined, by 
absolute and precise experiment, the effects of every con- 
ceivable pitch and kind of rifling, and of every length of pro- 
jectile, from the.sphere to one of twenty diameters in length; 
and he settled once for all the conditions of trajectory and 
of accuracy of flight,” The significance of his efforts 
began to be understood by every one when, at the first 
Wimbledon meeting, Her Majesty fired the first shot from 
a Whitworth rifle, placed on a mechanical rest sliding 
upon true planes. At 400 yards’ range the bullet struck 
the target on its vertical diameter, one inch and a quarter 
above the intersection of the horizontaL What he esta- 
blished with regard to rifles he found to be in the main true 
with regard to weapons of a larger calibre, and he 
proved the importance of this fact by constructing a 
series of magnificent cannon. 

In the course of his inquiries as to the principles which 
ought to be observed in the manufacture of rifled small 
arms and ordnance, Mr. Whitworth became penetrated 
by the conviction that a new material must be provided, 
since mild steel was apt to be rendered unsound by the 
imprisonment of escaping gases during the process of 
cooling from the molten state. He solved the problem 
by using great hydraulic presses for the squeezing of the 
molten metal in the act of cooling, so that the particles 
might be brought into closer contact and the gases 
liberated. The steel produced by this method is remark* 
able for its lightness, streni^, and tenacity, and is largely 
used in the construction of boilers, screw-propeller shafts, 
and for other purposes. 

In 1869 Mr. Wnitworth was created a baronet, and be 
had already been for some years a Fellow of the Royal 
Society and a D.C.L, of Oxford. He had amassed 
wealth, and thoroughly appreciated all the advMtages it 
sectxred for him. He was, however, a man of emight- 
ened ideas and generous impulses, and eady In iBfi^he 
did splendid service to medbanicai and engineering tn- 
duitry by fotmding the Whllworth Sch^^urshtpt, imirii 



to tlie ot looyooo/. He was twice 

192$^ to Feimy, youofi^est deughter of 
thm, in 1871, to Mary Louisa, 
[#|£Um Mt, Alfred Orretl. Notwithstanding his un- 
W^Hed attention to business, he contrived to have some 
wmm time, and he spent it very agreeably at bis estate 
Of Standifife, in Derbyshire, where he devoted himself to 
landscape gJEurdening. He also derived a great deal of 
pleasure fiom his horses and his herd of short-horns. 
For some time his health had been failing, and until 
latdyhe went every winter to the Riviera. Two years 
ago he made for himself at Stancliflfe a winter garden, 
hoping that he might thus be able to spend the winter at 
home. Last year he went abroad again, and now, at the 
of eight^three, his long and great career has come 
to an end. The whole civilised world may be said to be 
familiar with his name, and he will always be remem- 
bered as the most illustrious English mechanician of 
the present age. Few men of his time have done more 
Ibr tne nation than Whitworth. His “ Scholarships " have 
had the most important influence upon the knowledge and 
training of the rising generation of engineers. There are 
now nearly 200 Whitworth Scholars throughout the land, 
and they will doubtless be largely represented at his 
funeral. 


NOTES I 

Since our last week’s number was issued, Prof. Huxley has 
sent an important letter to the Times on the subject of the ‘true 
functions of the Imptrial Institute. From this letter we make 
the following extract : — That with which I did intend to ex- 
press my strong S3rmpathy was the intention which 1 thought I 
discerned, to establish something which should play the same 
part in regard to the advancement of industrial knowledge which 
has been played in regard to science and learning in general, in 
these realms, by the Royal Society and the Universities. I 
pictured the Imperial Institute to myself as a house of call for 
all those who are concerned in the advancement of industry ; as 
a place in which the home-keeping industrial could find out all 
he wants to know about colonial industry and the colonist about 
home industry ; as a sort of neutral ground on which the capitalist 
and the artisan would be equally welcome ; as a centre of inter- 


communication in which they might enter into friendly discussion 
of the problems at issue between them, and, perchance, arrive 
at a friendly solution of them. I imagined it a place in which 
the fullest stores of industrial knowledge would be made acces- 
sible to the public ; in which the higher questions of commerce 
and industry would be systematically studied and elucidated ; 
and where, as in an industrial University, the whole technical 
education of the country might find its centre and crown. If I 
eamestly desire to see such an institution created, it is not because 
I think that or an3rthing else will put an end to pauperism and 
want**xas somebody has absurdly suggested — but because I believe 
it will supply a foundation for that scientific oiganisation of our 
industries which the changed conditions of the times render in- 
dispensable to their prosperity. I do not think I am far wrong 
hi assuming that wc.are entering, indeed have already entered, 
upon the most serious struggle for existence to which this country 
has ever been committed. The latter years of the century promise 
to see us embarked in an industrial war of far more serious im- 
port than the military wars of its opening years. On the east, 
the most systematically instr ucted and best informed people in 
Europe are our competitors ; on .the west, an energetic oShoot 
of our own stock, grown bigger than its parent, enters upon the 
Struggle possessed of natural resources to which we can make no 
preiesisioii, and with every prospect of soon possessing that cheap 
by which they may be effectually utilised. Many circum- 
to justify the hope that we may hold our own if we 
^ victory/ But, to those who reflect 



seriously on the prospects of the population of X^ancashire end 
Yorkshire*^hottid the time ever arrive when the goods which ace 
produced by their labour and their skill are to be had cheaper 
elsewhere — to those who remember the cotton famine and reflect 
how much worse a customer famine would be, the situation 
appears very grave. I thought— I still think — that it was the in- 
tention of the Prince of Wales and his advisers, recognising the 
existence of these dangers ahead, to make a serious effort to 
meet them, and it was in that belief that I supported the proposed 
Institute.” We are glad to see that in the pamphlet which is 
now being circulated by the organisers of the Imperial Institute 
it is acknowledged that in this communication Prof. Huxley 
“ has clearly defined the functions of the Imperial Institute as 
recognised by the propounders of the scheme.” 

The Royal Society of New South Wales offers its medal and 
a prize of 25/. for the best communication (provided it be of 
sufficient merit) containing the results of original research or 
observation upon any one of a list of subjects which it has pub- 
lished. Communications on the following subjects most be sent 
in not later than May r next .—On the silver ore deposits 
of New South Wales ; origin and mode of occurrence of gold- 
bearing veins and of the associated minerals ; influence of the 
Australian climate in producing modifications of diseases ; and 
on the Infusoria peculiar to Australia. A year later the Society 
will receive papers on the anatomy and life-history of the Echidna 
and Platypus ; the anatomy and life-history of Mollusca peculiar 
to Australia ; and the chemical composition of the products from 
the so-called kerosene shale of New South Wales. The subjects 
on which communications must be sent in not later than May I , 
1889, are : — On the chemistry of the Australian gums and resins ; 
on the aborigines of Australia ; on the iron ore deposits of New 
South Wales ; list of the marine fauna of Port Jackson, with 
descriptive notes as to habits, distribution, &c. The competition 
is open to all without any restriction whatever, excepting that a 
prize will not be awarded to a Member of the Council for the 
time being *; neither will an award be made for a mere compila- 
tion, however meritorious in its way. The communication to be 
successful must be either wholly or in part the result of original 
observation or research on the part of the contributor. 

The Compagnie du Congo pour le Commerce et ITndustrie is 
organising an expedition, composed of geologists and others, for 
the exploration of the Upper Congo and its tributaries. 

We regret to announce the death of Mr. Edward Livingstone 
Youmans, a well-known American writer on science. Mr, 
Youmans was bom in New York in 1821, and though' suffering 
much from defective vision, prosecuted from his early youth the 
study of science. He became well known as a public lecturer. 
He planned the “ International Scientific Series ” in 1871, in 
connection with which he made several visits to Europe. In 
1872 he established the Popular Science Monthly in New York. 
Mr. Youmans died on Thursday last, January 20. 

It is sometimes said that intellectually Scotland does not stand 
on so high a level as in former times. This may be true so far 
as literature is concerned, but it is certainly not true with r^ard 
to science. At a recent meeting of the Royal Society of £din- 
buigh Mr. John Murray, of the Challenger ^ one of the Vice- 
Presidents, declared that he questioned whether any country in 
the world, taking its size into consideration, could show a bettmr 
record of scientific work or a greater mass of scientific Uterature 
than Scotland during the past ten or twenty years. In 
this statement Mr. Murray’s object was not to glorify hia own 
country but to show that its scientific establishments have a solid 
claim to better treatment than they have hitherto received at Ijhe 
bands of the Government. Money grants, he stated, of eemstder- 
able annual value are devoted to the maintenance of- 
Societies in London and Dublin, In Scctiand, aom^ng t#ICr4 : 
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Mbnmy, the only grant of the kind is 5004 annuaily to the Royal 
S^vdety of Edinburgh, and this is repaid to a Government 
Department in the form of rent. With regard to London, Mr. 
Murray, we think, should verify his references, as we know of 
no Society which receives “a money grant of considerable 
value.” 

The death is announced of M. Foil, the well-known glass- 
founder, who prepared so many disks for the large telescopes 
in use in seveml Observatories ; and of M. Mercadier, Pro- 
fessor of Physics to the Polytechnic School of Paris, and author 
of the only French book on electrical measures. M. Feil was 
seventy-four years of age ; M. Mercadier ten years younger. 

The French are making use of their occupation of Mada- 
gascar to gain a thorough knowledge of the natural history of 
the island. There have already issued from the national press 
several fascicules of a magnificent “ Histoire physique, natur- 
clle, ct politique de Madagascar,” edited by M. Alfred Grandi- 
dier, to be completed in thirty volumes quarto. The subjects to be 
comprised in this work arc : (l) physical and astronomical geo- 
S^P^y i (^) meteorology and magnetism ; (3) ethnology, anthro- 
pology, and linguistics ; (4) political, colonial, and commercial 
history ; (5) natural histoiy of mammals ; (6) natural history of 
birds ; {7) natural history of fishes ; (8) natural history of rep- 
tiles ; (9) natural history of Crustacea ; (10) natural history of 
terrestrial and freshwater moUusks ; (11) natural history of 
plants ; (12) geology and palseontology. The various sections 
are intrusted to competent authorities ; and the geological por- 
tion is to be illustrated by about 500 chromolithographs or 
coloured plates, the anatomical details being represented in 
lithography and photography. The total number of plates will 
not be less than 1200. 


The BoUetin ” will app^a^ from time to time as an 
publication, and will contain notes, too detailed for tha Asm^ 
Report, on economic products and plants to which the atteiition 
of the staff of the Royal Gardens has been drawn in the course 
of ordinary correspondence, or which have been made the svdiN 
ject of particular study at Kew. These notes will serve the 
purpose of an expeditious mode of communication to the numer- 
ous correspondents of Kew in distant parts of the Empire, and 
they will be useful to members of the general public interested in 
planting or agricultural business in India and the colonies. The 
present number contains much valuable information about TcflT, 
one of the cereals indigenous to Abyssinia, and about Oil of 
Ben. 

Messrs. Ginn and Co., publishers, Boston, U.S.A., are 
about to issue a Journal of Morphologyi which will be 
devoted principally to embryological, anatomical, and histo- 
logical subjects. Mr. C. O. Whitman, Milwaukee, Wis., will be 
the editor. For the present only two numbers a year will be 
issued. The agent for Great Britain is Mr. W. P. Collins. 

Messrs. De la Rlib and Co. have in the press the second 
volume of “ A Treatise on Electricity and Magnetism (Methods 
of Measurement and Applications),” by E. Mascart, Professor in 
the College de France, and Director of the Central Meteorological 
Bureau, and J. Joubert, Professor in the College Rollin. The 
work is translated by Dr. E. Atkinson, Professor of Experi- 
ment^ Science in the Staff College. 

Messrs. Cassell and Co. have just issued the first part of 
“ Our Earth and its Story,” a serial which u^ill be completed in 
thirty six parts, and they are about to publish ** Practical Elec- 
tricity,” by Prof. Ayrton. 


Preparations for the first general meeting, at Rome, of the 
International Statistical Institute are being made by the 
Executive Committee, consisting of Sir Rawson W, Rawson, 
K.C.M.G., C.B. (the President), M. E. Levasseur and Prof, 
von Neumann- Spallart (Vice-Presidents), Signor Luigi Bodio 
(General Secretaiy), and Mr. John Biddulph Martin (Treasurer). 
The arrangements will be announced by the Committee in due 
eoune. 

On Friday evening last an important lecture on “ Modem 
War-Ships ” was delivered at the Mansion House by Mr, W. H. 
White, Director of Naval Construction and Assistant Controller 
of the Navy. The lecture, which was illustrated by diagrams 
and models, was one of a scries given by members of the Com- 
pany of Shipwrights. Mr. Whitens object was to place before 
the meeting facts and figures illustrating the progress of war-ship 
buSlding in recent years, and he confined his attention almost 
esdustvely to the period between 1859, when the ironclad 
reocmstroction of the Royal Navy begin, and the present year. 
He pre ented a very lucid and interesting account of the extra- 
ordinaiy changes which have taken place during this time in the 
methods of war-ship building. 

Dr. Hofkinson’s account of the electric lighthouses of 
Macquarie and of Tino, which was read before the Institution 
of Civil Engineers last month, has just been issued in pamphlet 
iorm, wdth a report of the oral and written di-cuision to which 
it gave rise. 

It b stated that the Lake District in New Zealand b showing 
Signs of fresh dbturbances. Tremors have been felt at Rotorua, 
and Tarawera has emitted dense volumes of steam. The 
Wahanga Peak appeared most active. No fire was visible, and 
alter Uib outburit everything quieted down again. 

Wg have before us the first number of the ** Bulletin of Mb- 
cribneous laformarion,” baued from the Royal Gardens, Kew. 


M. BitCLARD has presented some interesting statistics to the 
Academical Council of Paris on the number of female students 
in the Faculty of Metlicine in the University there. He reports 
that since Germany closed the doors of its Universities to 
women, the number in Paris has been constantly increasii^. At 
present the numbers of the various nationalities are : Russians 83, 
English II, French 7, Americans 3, Austrians a, Roumanian 1, 
and Turk i. I'he greater number of these do not pursue their 
studies as far as the doctor’s degree. The large proportion of 
Russian ladies b due to the closing of the female medical school 
recently founded at St. Petersburg. M. Bedard thinks that the 
number of students has now reached the maximum, and will 
probably decline, since the preliminary studies of the Faculty for 
bath sexes have been ma de alike. 

Although the competition which takes place annually for 
the vacancies in the assistantships in the Paris hospitals is not 
over, it is known that among the internes whose names will be 
published in some days, there will be one woman. Mbs Rlumpke 
is the first woman who hai successfully competed for the eoncours 
de tinternaL In the written examination she ranked second 
[exirqm with one or two others). She obtained 27 marks, the 
maximum being 30, and the highest number secured being XS* 
A good deal of grumbling is going on among the students. The 
idea of being distanced by a woman is not agreeable to them. 
Miss Klumpke has done very good work in neuro-pathology, 
and her name b known to all who study this branch medldne. 

There are at present nine female students at riie Upsalft 
University, three of whom study medicine, five philoadphy, and 
one jurisprudence. 

The Aquarium constructed by the Executive of the Fisheries 
Exhibition in 1883 hecn sold by the Royal Comtnb- 

sioners by public auction, the prop^y realfyinf *00/. in the 
aggregate. Until recently^ was axpected that, this A^oasinm 
would be maintaiaed as a part of rim Buririand Museum. Many 
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^ wx^ it made the British public familiar were 

htttt^ fcom ova of fb.’cign fish. There were various Trans- 
s^toetic fiMfins ; and fishes indigenous to India, China, Brazil, 
At^Kria, and tnanf other countries were exhibited. Considering 
the fact that ihis Aquarium was the only one in London worthy 
of note* naturalists and the public have good reason to regret 
that it has been abolished. 

Miu Z. Nutt ALL, of the Peabody Museum, Cambridge, 
Mass., ha* been led to some interesting results by the study of 
the Mexican codices. Familiarity with certain phonetic sym- 
bols of frequent recurrence in these picture-writings enabled him 
to perceive that identical symbols are reproduced on the so- 
called Calendar Stone, the Sacrificial Stone, and other equally 
well-known Mexican monoliths. The Calendar Stone was, 
he maintains, the Market Stone of the city of Mexico, and he 
thinks that from the fixed market days recorded on it the 
Mexican calendar system may have sprung. The so-called 
Sacrificial Stone seems to him to have been a Law Stone, re- 
cording the periodical collection of certain tributes paid by 
subjugated tribes, and by others whose obligation it was to 
contribute to the common wealth of Mexico. Mr. Nuttall 
expresses his belief that many of the large stone receptacles 
which are generally called “vessels for containing the hearts 
and blood of human victims/’ were in reality standard measures 
kept for reference in the market place. 

We regret to hear of the death of Dr. Julius Liittich, the well- 
known astronomer, who died in Rome on January 3 ; also of 
J Prof. Jean Louis Trasenster, who died on the same day. M. 
f Trasenster was Professor of Engineering and Mining at the 
I Liege University. 

' The Report of the Kew Committee for 1886, lately published, 
shows that the well-known work of the Kew Ob-iervatory has 
' been actively carried on during the year. To particularise in 
cartain subjects, it may be mentioned that in the magnetic 
I observations four notable magnetic disturbances were recorded, 
f occurring severally in the months of January, March, July, and 
r October, and that the diurnal range of the declination for the 
J summer and winter seasons, as well as the whole year, is given in 
^ a table in the Appendix. In solar observations the results of 
sketches of sunspots in continuation of Schwabe’s enumeration 
I are also recorded in the Appendix. The adoption of a new 
graphic process for determining cloud heights and motion^, 
I devised by Prof. Stokes, has been very satisfactory in saving 
^ computation when reducing the photographic pictures. Whilst 
^ thus adding its valuable yearly contributions to science, the 
, Observatory is becoming more and more useful in results of im- 
mediate utility to the general public. In this respect the rating 
j of watches is a matter of growing convenience to those who 
f requite a good time-keeper accompanied with a trustworthy 
^ certificate as to the performance of the watch they are about to 
t; purchase. Chronometers are also now rated here, and from the 
I' 35 period of trial in a range of jo^of temperature to which 
I these instruments are subjected by the staff of the Observatory, 
I there is every reason to believe in the ascertained rates. It is 
I encouraging to note that increasing good work points to the 
I necessity for enlarging the existing accommodation afforded by 
P the buildings. 

/ We have received the third volume of the Proceedings and 
Transactions of the Royal Society of Canada. It relates to the 
If^ year 1885. Among the scientific articles may be mentioned 

I *^The Artistic Faculty in Aboriginal Races” and “ PalteoUthic 
Uhkterlty,” by Dr. Daniel Wilson; **A Natural System in 
Hineralpgy, with a Classification of Native Silicates,” by Dr* 
iTt Sterry Hunt; “The Mesozoic Floras of the Rocky Moua* 
Sir W. Dawson; “ IHustratioii* of the Fauna 


of the St. John Group, continued,” by Mr. G. F. Matthew ; 
“ Catalogue of Canadian Butterflies, with Notes on tlieir Distri- 
bution,” by Mr. W. Saunders ; and “The Skull and Auditory 
Organ of the Siluroid Hypophthalmus,” by Mr. R. Ramsay 
Wright. 

An elaborate paper on “ The Right Hand and Left- Handed- 
ness ” was lately read before the Royal Society of Canada by 
Dr. Daniel Wilson, President of University College, Toronto. 
His final conclusion on this difficult subject, which be has 
repeatedly discussed from various points of view, is, that left- 
handedness is due to an exceptional development of the right 
hemisphere of the brain. Dr. Wilson, who is himself left- 
handed, concludes his paper with the expression of a hope that 
after his death his own brain may be “ turned to account for the 
little further service of settling this physiological puzzle.” “ If 
my ideas are correct,” he says, “ I anticipate as the result of its 
examination that the right hemisphere will not only be found to 
be heavier than the left, but that it will probably be marked by 
a noticeable difference in the number and arrangement of the 
convolutions.” 

The alditioiis to the Zoological Society’s Gardens daring the 
past week inclu le a White-whi kered Swine {Sus Uucomystox 9 ) 
from Loochoo Islands, presented by Mr. H. Pryer, C.M.Z.S ; 
two Blackiston’s Eagle Owls blackistoni) from Yesso, 

Japan, presented by Mr. ]. H. Leech, F.Z.S. ; two SchlegeVs 
Doves {CnaU *peli4£ puslla) from West Africa, presented by Mr. 
II. C. Donovan ; a Macaque Monkey {Mticacus cynomolgus] 
from India, a Suricate {Suricata Utraciactyla) from South Africa, 
deposited ; a Red Kangaroo [Macropus rufus 9 ), a Yellow - 
I fooled Kangaroo {Pdrogale xanthopus 9 ), bora in the Gardens. 


OUK ASTRONOMICAL COLUMN 

Three N ew Comets. — The discovery of a great comet is tele- 
graphed from several southern Observatories. So far as is yel 
known it was discovered by Mr. Thome at Cordoba on January 
18. It was then situated ib the constellation Grus ; apparently 
not far from y Gruis. On the following evening the tail only 
was seen at Melbourne, projecting soaie 30'" above the south- 
western horizon. On January 20 it was remarked at Adelaide ; 
here again the tail only was seen. In its physical appearance 
the comet strongly recalb the great southern comet of l8fe, 
being long, narrow, and straight. It is not brilliant, thou|^ 
readily visible to the naked eye in the twilight. The tail was 
traced, as far as a Toucani. It is expected that the comet wil 
become very brilliant. The nucleus was observed at Adelaide 
and Melbourne on January 23. The Melbourne observation b 
as follows : — ^January 23d. 8h. om., R.A. 2ih. 20m. 28s. 
daily motion -f- 7m. 44s., Deck 44** 17' S., dailyj motion -f- 51'. 

Another comet was discovered on January 22 by Mr. W. H, 
Brooks, of the Red House Observatory, Phelps, New York. 
Its place on that day at 6h. 54111. was R.A. i8h. om., Decl. 
71“ N. It was faint, and was moving slowly in an easterly 
direction. A third comet has been discovered by Mr. E. E. 
Barnard, Nashville, Tennessee ; and observed at Harvanj 
College as follows; — January 24d. I7h, 557m., R.A. toh 
lom, 1 7 '4s., daily motion -H 2m. 36s., Decl. 25“ 57' 4S" N.. 
daily motion — o'* 35". The co-net is faint. 

New Variables.— Mr. S. C Chandler, Jun., writes ir 
Gould’s Astnmomical yourtmlf No. 149, to state that the period 
of the new variable of the Algol type, D.M. -f 34** No. 4181, 
the discovery of which we announced last week (p. 282), is not 
yet precisely known. It is either S*997d. or some aliquot part 
thereof, but not either the third or fifth part. The approximate 
elements supplied by Mr. Chandler are as follows 

where n can be neither 3 nor 5. The period may thex«fbtc 
be about three days, one day and a half, or a shorter peirktd 
still. An examination of the relation which the duration 
of the oscillation in the light of the other stars of the tycK 
bears to the whole perioa leads Mr. Chandler to 
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r 5 *997^1. 
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tIuKt the most probable period is one of id. iih. <9m.| or if not 
that^ joh. 34m., or possibly xShu 6m. The following talde shows 
that ^ Sorter the period of the variable, the higher is the rabo 
whidi the oeriod of oscillation bears to it. In the present star 
the osdHation probably occupies about six hours ; a period so 
^eat as three days or much shorter than one day would make it, 
UMrefore, an exception to the rule followed by the other seven 
stars of the same order. 


Star Period Oscillation Ratio 

, h. h. 

U Ophiucbi ... ao*i3 ... 5*0 ... 0*248 

I librae 55*^5 • •• 0*214 

U Cephei ... 59*8a ... lo’o ... 0*167 

Algol 68*8i ... 9*15 ... 0*134 

U Coronse ... 82*85 ■ • 9*75 • o tiS 

\ Tauri ... 94*87 ... 10*0 ... 0*105 

S Cancri ... 227*63 ... 21*5 ... 0*094 

The variable was discovered by Mr. Chandler and not by 
Dr. Gould as at first reported. 

Mr. Espin, in Circular No. la of the Liverpool Astronomical 
Society, notes the variabiUty of a star om. 35s. / and 8' ## of 
9 * Tauri. It is probably a variable of long period ranging from 
9 m. ± to below 12 m, Its place for 1885*018 R. A. 4h. 21m. 25s., 
Ded. i5*5o'*7N. 


The Washington Observatory.— The Annual Report of 
the U.S. Naval Observatory, dated October 30, 1886, has re- 
cently been issued. Commodore G. E. Belknap, who was 
Superintendent of the Observatory at the date of the last Report, 
fet'iied from that post on June 7, and was succeeded by Com- 
mander Allan D. Brown, who therefore is the writer of the 
Report now before us. In connection with the Chronometer 
and Time- Service Department, under Lieut. S. C. Paine, it is 
remarked that the time-service continues to increase in popu 
larity, and its usefulness is daily becoming more apparent to the 
public. The time-balls that have been established have been 
modi appreciated, and are of great value to the shipping and 
oommeraal interests. Much attention appears also to have been 
(riven to the chronometer trials, it evidently being the desire of 
the Observatory to afford makers every assistance in its power 
in obtaining diUa that will tend to the improvement of chrono- 
meters. The ^inch refractor, in charge of Prof. Asaph Hall, 
has been used in observations of satellites, of double stars, and 
of Saturn. Observations of stellar 'parallax have also been 
made. The reduction of the observations of lapetus and of 
the six inner satellites of Saturn, as well as those for stellar 
parallax, have been completed, and the results published. The 
transit-drde has been employ^ in observations of stars of the 
American ephemeris, of the sun, moon, and planets, and such 
m U cel Un cous stars as were necessary to compete the data for 
the proposed transit-cirde Catalogue. The whole number of 
ohservations since the last Report has been 5180. The reduc- 
tions have also been proceeded with as rapidly as possible. The 
instrument remains in charge of Prof. J. R. Eastman. Photo- 
grafdis of the sun have been taken with the photo-heliographic 
apparatus lately bdongi^ to the Transit of Venus Commission, 
whenever practicable. l%e work was commenced on January 1 1, 
18^ ; and up to and induding September 30, x886, there have 
been obtained ninety-eight negatives showing spots on the sun’s 
sorlaoe. Hitherto no photographs have been taken, except when 
the son diowed spots on his disk, and then one only near noon. 
Thk work has been intrusted to Ensign A. G. VVinterh alter, 
who hop» that in the future the number of photographs in a 

f iven period will be considerably increased, better arrangements 
arifxg been made for securing them between xo a.m. and 2 
p.m. 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 JANUARY SP^FEERUARV 5 

/ pOR the reckoning of time the civil day, commencing at 
^ ^ Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 

Af Greenwich on Januaiy 30 

Sun ris^ yh. 44m. ; souths, I2h. 13m. 3i*8«. ; seU, i6h. 4301. ; 
ded. on meridian, if S. : Sidereal Time at Sunset, 
ih. 2im. 

Moonjm First Quarter on Febnuuy i) rises, loh. 33m. ; souths, 
x6h. \ sets, 23h, 27m. \ decl. on meridian, 4* 4^ N. 


Planet 

Rites 
h. m. 

Snaths 
h. m. 

Sets 
h. a. 

De^oaaiiiWiaii 

Mercury 

... 746 

... II 55 ... 

16 4 

... 2051^$. 

Venus 

.. 8 as 

... 13 ii ... 

*7 57 

... 1451^ 

Mars ... , 

... 831 

... 13 S9 ... 

18 27 

... 12 40S. 

fupiter... 

•• 0 35 

... 5 37 ... 

10 39 

... 12 3 S. 

Saturn... , 

... 14 29 

... 22 36 ... 

643. 

... 22 xx K. 


* Indicates that the setting is that of the following moralng. 


OccuUations of Stars by the Moon (visible at Greenwich) 

Jan Star 

Mag. 

Disap. 

h. m. 

Raao angleswolnver- 

*•**>* 53 ? to Tight for 

inverted tnmge 
h. w. „ 0 

22 15 ... 185 389 

30 ... V Piscium 

... 44 •. 

. 21 24 ... 

3 ... 48 Tauri ... 

... 6 .. 

. I 15 ... 

,29... 150 300 

3 ... B.A.C. 1526 ... 6 ... 18 a6 ... 

Variable Stars 

19 24 ... 122 233 

Star 

R.A. 

Decl. 



h. m. 


h. m. 

R Andromedee 

0 18*1 . 

37 57 N 

. ... Jan. 31, 0 0 iH 

U Cepbei 

0 5**3 . 

.. 81 16 N. 

, ... „ 31, 22 0 m 
Feb. 5, 21 39 m 

Al^ 

3 0*8 

40 31 N. 

• •• »» 5 » 4 *3 ^ 

i Geminorum 

<5 57*4 .. 

. 20 44 N. 

... „ 3, 0 o 4 r 

S Librse 

•4 S 4'9 •• 

. 8 4S. 

... >. 3. * 49 « 

S Serpentis 

U Ophiucbi 

15 16-4 .. 

• 14 43 N. 

... »» 4 . 

17 10*8 .. 

. 1 20 N. ... Jan. 30, 4 16 m 
and at intervals of 20 8 

3 Lywe 

18 45-9 

• 33 UN. 

... Feb. 4, 19 0 

8 Cephei 

22 25 *0 .. 

.. 57 50 N. 

4. * oJU 

3/si2niries maximum ; m minimum ; 

secondary mimmum. 


GEOGRAPHICAL NOTES 

In connection with Major Maegregor’s paper on his journey from 
Upper Assam to the Irrawadi, read at a recent meeting of the 
Royal Geographical Society, and printed in the new number of 
the Proceedings, Dr. G. Watt made some valuable remarks on 
his own observations in the Manipur district. Manipur is a 
small valley surrounded by mountain-ranges, and in this valley 
the rainfall was found to lie only about 39 inches, but seventeen 
miles off, in the mountains which formed the north-east raimes, 
the rainfall was as much as 120 inches, and towards the N^a 
country to the north it became greater and greater^ in certain 
limited tracts. In the Khxisia Hills 600 inches might fall in 
one place, and twenty miles off only 50 inches. Nothing in 
Manipur struck Dr. Watt so much, as a botanist, as the remark- 
able transitions of vegetation in that small region. Dr. Watt 
gathered twelve or more species of oaks, many of which were 
new to science, and ten or twelve sjxicies of rhododendrons, in 
Manipur alone. The Rhododendron Falconeriy found in the Naga 
Hills by Sir Joseph Hooker, is nowhere met with in the immense 
tract between the Naga Hills and Sikkim. This and the 
epiphytic R, Dalhousuoy which grows on a hill thirty miles north 
of Daijeeling, Dr, Watt found in the Naga Hills at an altitude of 
6000 to 8000 feet, and these rhododendrons never occur in Sikkim 
below 10,000 to 13,000 feet. There were many instances of 
plants falling in their altitude as the traveller pas^ to the east 
and south-east from Sikkim, until at Moulmein a rhododendron 
was found growing near the sea, a circumstance which was not 
met with in any other part of Asia. There is something in that 
region which, apart from pure geography, is of vital interest. 
Sarameti, which is under 13,000 feet high, the natives said, had 
snow all the year round, whereas on the Himalayas the lowtst 
point at which snow occurs is 1 7,000 feet. In Manipur, tl^ 
whole valley, 3000 feet high, was covered with hoar-frost in 
December, Dr. Watt thought this was a point that should ^ 
thoroughly investigated : what is the cause of this falling In 
altitude in the v^etation ? General Strachev, who was in the 
chair, considered that the peculiarities of the vegetatkm of 
Manipur compared with Assam were connected with the evident 
lowenng of temperature indicated by the low snow-Une. There 
could be no douDt that the warm currents of air comiitt up the 
valle3rs of the Irrawadi and the Salween and meeting^ m snowy 
mountains to the north produced an enormous precipitation of 
rain, which during winter frll as snow. The cons ^ uenoe teemed 
to be that there was snow there at a very much lower level than 
in the mountaiiis furthm to thO north. That an immense 
quantity of rain fell in the upper portions of the valley eff 0ie 
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the Eskimo in an exi^ggerated deme, so that there can be no 
doubt about their being denved from the same stock* It has 
also been shown that these special characteristics gradually in- 
crease from west to east, aud are seen in their greatest perfection 
in the inhabitants of Greenland, at all events m those where no 
crossings with the Danes have taken place.” 

The Aleutians would thus help to bridge over the somewhat 
abrupt gap still undoubtedly separating the Eskimo and Japanese 
groups. At the same time this view suggests a primseval line of 
miction from Japan through the Kurile Islands and Kamchatka 
to the Aleutian chain and Alaska, which again presents other 
difficulties of a somewhat formidable character. In the first 
place, the Japanese appear to be themselves only comparatively 
recent intruders in Niphon, whose primitive inhabitants were the 
Ainos, a people of totally different physical type. Hence it is 
not easy to understand how they could have thrown off an 
easterly branch, which hits had time to develop into the Eskimo, 
probably the most specialised of all existing races. In the 
second place, in his ** Tales and Traditions of the Eskimo,** Dr. 
Rink himself advances some solid reasons for bringing the 
Eskimo, not from Asia at all, or at least not in the first instance, 
but from the interior of the North American continent. He 
holds in fact, with some other ethnologists, that they were 
ori^nally inlanders, who, under pressure from the American 
Indians, gradually advanced along the course of the Yukon, 
Mackenzie, and other great rivers, to their present homes on the 
Bering Sea and Frozen Ocean. But a discussion of these con- 
tradictory theories, for which a solution may yet be found, must 
be deferred to another occasion. Meantime enough has probably 
been said to show the highly suggestive character of the paper 
under review. A. H. Keane 


SCIENTIFIC SERIALS 

V Astnmomie : Revue mensuelle d* Astrenamie populaire^ de 
Mkiprdlogiey et de Physique du Globe^ January 1887. — We have 
received the Janupy number of the above periodical, edited by 
Camille Flammarion. M. Flammarion has done a great w ork 
in popularising astronomy in France, and the success which has 
attended this review — for it is entering on its sixth year^ — 
proves how widespread an interest is now taken in the science in 
that countiy. I'he present number contains an “Annuaire 
astronomique pour 1887,*’ by the editor, a series of descriptive 
notes of a general character on the principal objects of astro- 
nomical observation for the current year, the sun, moon, 
eclipses, occuJtadons, and the planets. M. Daubree follows 
with a paper on some recent meteorites. M. Flammarion gives 
w account of the storms of October 16 and December 8, and of 
the general principles of weather prophecy. The notes chiefiy 
relate to the two comets of the season, those of Barnard and 
Finlay, three diagrams being given of the first, showing the posi- 
tion and character of the two tails, and one of the second. A 
sort of general observing ephemeris for the month |anuary 15 to 
February 15, of a popular rather than of a scientific character, 
concludes the number. M. Flammarion and his co-workers 
frequently affect a somewhat magniloquent and sensational style, 
and deal principally with the more popular, easy, and interesting 
aspects of astronomy ; the wonders of our own globe, earth- 
quakes, volcanoes, &c., receive much attention, so that the field 
embraced is not confined to pure astronomy ^one. But after 
every allowance is made and cvepr drawback admitted, E Astro- 
i^mie has done much good in circulating astronomical informa- 
tion and in arousing and fostering scientific tastes, and it must 
be confessed that lor an astronomical journal containing forty 
well-printed imperial octavo pages and, as in this case, more 
than thirty illustrations, to command a remunerative circulation 
at the price of a franc a number is highly creditable alike to 
editor, to publishers, and to the public wmeh supports it. It 
may well be doubt^ whether such an enterprise would meet 
wkn the same success either here or in America. 

Bulletin de I Acadimie des Sciences de St, PHersbourg, tome 
XXX., No. 4.--The appearance of Encke’s comet in 1885 com- 
pared with its previous appearances, by O. Backlund. The 
paper is the first of a series, and contains, besides the numerical 
data of the observations made in 1885, an inquiry into the dis- 
Iturbonces due to the attraction of the earth. "The summer 
para llax of the earth is taken to be 8'' *80, and the elements of the 
comet are determined accordingly.*-On the formation of buds 
among the Phanerogams, by A. Famintrin.— The period of the 
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rotation of the san^ according to the magnetic djaturbancev af; . 
observed at Pawlowsk, by P. A. Miiller. The average value of 
25 *66 is deduced from ob^rvations made from August i, 
to August 31, 1883. — Photography ^plied to astronomy ; 9^ 
stract of a lecture by Otto Struve. — On several new Truobites 
and kindred forms from East Siberia, by Fr, Schmidt. The 
following ^cies (nearly all new) are described, with pUtcar^ 
From the Cambrian, on the Vilui River, Anomocare pawUwskii 
and Liostiocus (?) maydeli ; from the Cambrian on the Olenek, 
Agnostus czekanorwskii ; from the Lower Silurian of the Middle 
Tunguska, Phacops lo^tini aud P, sibiricus ; from the Devo- 
nian limestone at Krasnoyarsk, Protftus slatkowskii, Cy^aspis 
sibirica ; Eurypierus (?) czekanoivskii, and E, punctatus wCm the 
Devonian on the Angara at Padun. — A new form of Opalina 
{spiculata), by Warpachowsky. — On a new Otomela (bogdoHom), 
by V. Blanchi. — Remarkable hail at Bobruisk, by H. Wild (with 
plates). On November 28, 1885, with an absolutely clear sky, 
not a cloud being visible, hail fell for five minutes. The fall 
was quite local, and did not extend farther than five miles from 
Bobruisk. Many pieces were like broken pieces of ice, others 
apple-shaped, with conical depressions fat the poles.-— On the 
electromqtory difference and the polarisation of electrodes on 
tc]egra])hic lines, by P. Miiller. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, January 13. — “On the Crimson Line of 
I Phosphorescent Alumina.’* By William Crookes, F.R.S., 
V.P.C.S. 

In a paper which I had the honour of communicating 
to the Royal SocieW in March 1879 (Phil. Trans., Part 
2, 1879, pp. 660, 061), I described the phosphorescence 
of alumina and its various forms when under the influence of the 
electrical discharge in vacm, in the following words ; — “ Next to 
the diamond, alumina in the form of ruby is perhaps the most 
strikingly phosphorescent stone I have examined. It glows 
with a rich full red ; and a remarkable feature is that it is of 
little consequence u hat degree of colour the earth or stone pos- 
sesses naturally, the colour of the phosphorescence is nearly the 
same in all cases ; chemically precipitated amorphous alumina, 
rubies of a pale reddish yellow, and gems of the prized * pigeon’s 
blood * colour, glowing alike in the vacuum, thus corroborating 
E. BecquerePs {Anna/ts dc Chimic et de Physique^ vol. Ivii. 
i^ 59 i P- 5 ^) results on the action of light on alumina and its 
compounds in the phosphoroscope. . . . The appearance of the 
alumina glow in the spectroscope is remarkable. There is a 
faint continuous spectrum ending in the red somewhere near 
the line B ; then a black space, and next an intensely brilUant 
and sharp red line to which nearly the whole of the intensity of 
the coloured glow is due. . . . This line coincides with the one 
described by E. Becquerel as being the most brilliant of the 
lines in the spectrum of the light of alumina, in its various forms, 
when glowing in the phosphoroscope. ” 

In the Comptes rendus for December 6 last (vol. cii, p. 1107) 
appears a brief note by M. de Boisbaudran, in which he an- 
nounces, “to that date, that alumina, calcined and submitted to 
the electrical discharge in a vacuum, has not given him a trace 
of red fluorescence. This fluorescence, as well as its special 
spectrum, shows itself brilliantly when the alumina contaism 
i/ioo and even 1/1100 of Cr^O,. With the 1/10,000 part of 
Cr, 0 | we still obtain very visible rose colour. . . . From 
these observations the presence of chromium appears to be 
' indbpensable to the production of the red fluorescence of 
I alumina.” 

I This statement being opposed to all my experience, 1 imme- 
I diately instituted experiments with a view, if possible, to dear 
up the mystery. 1 started with aluminium sulphate whidi I 
knew to be tolerably pure, and in which ordinary tests fiUled to 
detect chromium. On ignition and testing in the usual manner 
I in a radiant-matter tube the alumina Une was brightly visible in 
I the spectrum of the emitted light Different porliona of this 
i aluminium sulphate were now purified by various procestes fw 
the separation of chromium. All gave as a result the absence of 
this impurity. The most tmstwonny process being that devised 
by Wohler ( “ Select Methods in Chemical Analysis,” seemad edi- 
tion, p. 124), I used It to purify the bulk. The salt was dissolv^ in 
I water, and excess of caustic pohuh added tiU the predpitale 
I first formed re-dissolved. Chlorine waa now passed through till no 
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Biore predpitAte fell down and the liquid retained a strong; odour 

ddorhue* The whole of the chromium would now be in solu- 
whitil the alumina would be in the precipitate. The 
dttsmna was Altered off, well washed, and a portion tested in 
iht radiont^matter tube. It gave as good an alumina spec- 
trum aadid the original sulphate ^ the crimson line being very 
prominent. 

The alumina thus purified was a second time dissolved in 
caustic potash and submitted to the chlorine purification. Again 
to the radiant-matter tube the alumina gave its characteristic 
criinson line spectrum. 

Many other experiments are given, and the paper concludes 
as follows : — 

These experiments are perhaps too few to permit any im- 
portant inference being drawn from them. There seems, 
nowevcr, to be four possible explanations of the phenomena 
observed : — 

: (i) The crimson line is due to alumina, but it is capable of 
being suppressed by an accompanying earth which concentrates 
towards one end of the fractionations. 

(2) The crimson line is not due to alumina, but is due to the 
presence of an accon .nying earth concentrating towards the 
other end of the frat .^nations. 

(j) The crimson line belot^s to alumina, but its full develop- 
ment requires certain precautions to be observed in the time and 
Imtensity of ignition, degree of exhaustion, or its absolute freedom 
^om alkaline and other bodies carried down by precipitated 
alumina, and difficult to remove by washing ; experience not 
havtog yet shown which of these precautions are essential to the 
full development of the crimson line and which are unessential. 

(4) The earth alumina is a compound molecule, one of its con- 
stituent molecules giving the crimson line. According to this 
{hypothesis alumina would be analogous to yttria. 

Zoological Society, January 18. — Prof. W. II. Flower, 
IF.R.S., President, in the chair. — The Secretary read a 
report on the additions that had been made to the Socicty’.s 
Menagerie during the month of December t8S6, and called at- 
tention to a young male of the true Zebra {Equus zebra)^ pur- 
chased December Zl ; and to a young male Indian Rhinoceros, 
presented by H.II. the Maharajah of Cooch Bchar, through the 
Kind intervention of Dr. B, Simpson, and received December 
25. —Mr. F. W, Styan exhibited and made remarks on 
>a series of Chinese birds’ eggs which he had collected at 
Kiukiang and Shanghai. — Mr. Howard Saunders exhibited 
and read some notes on a skin of the Mediterranean Black- 
headed Gull {Larus melanocephalus)^ killed on Breydon Water, 
near Great Yarmouth, and sent for exhibition by Mr. G. Smith, 
jOf that town. This was stated to be the first absolutely authen- 
|tic occurrence of this southern species on the British coasts. — 
;Mr. Sclater exhibited and made some remarks on an example of 
m rare Amazon Parrot {ChrysoHs bodini) from British Guiana. — 
Vsuious other specimens were exhibited, and papers read. 


Edinburgh 

r Royal Society, January 17. — Sheriff Irvine, Vice-President, 
to the chair. — Mr. John Murray read a paper on the total rain- 
^1 of the globe, and its relation to the discharge of rivers. 
4^43 cubic miles of rain fall annually on areas with inland 
drainage. Such areas extend to 11,486,350 square miles. The 
land draining directly to the ocean has an area of 44,211,000 
Iquore miles. If from this quantity we subtract all areas having 
leto than to inches of annual rainfall, we get 3^829,750 square 
■Ktilea. The mean dischatge from this area into the ocean is 
^569 cubic miles annually. The total weight of substances car- 
by this means to the ocean is rather more than 5,000,000,000 
ons ei^ year. -—Mr. W. Durham read a paper on chemical 
ffinity Rid solution. — The fourth part of a paper on therrao- 
aeter-screens was communicated by Mr. John Aitken. — Prof, 
krmstrong read a paper by Mr. A. C. Elliot, containing an 
^tension and improvement of Rankine’s formula for the pres- 
nre of earth on a retaining wall. — Prof. Tait communicated the 
biird part of his paper on the foundations of the kinetic theory 
f gases. In the first division of this j^rt the author discusses 
le modifications which are introduced into his previous formulas 
y the consideration of the effects of molecular attraction of 
noil range, but great intensity, on the behaviour of a group of 
smooth, impinging spheres. In the second division he 
toe assumption that the spheres are not perfectly hard, 

at p oy p i i a definite coefficient of restitution. He then en- 

B 


deavours to make an approximation to the conditions of the 
liquid state by considering the action of spheres whose relative 
speed of approach is suoi that, after impact, they are unable 
to pass out of the range of molecular attraction to consequence 
of the loss of translational energy by impact, 

Dublin 

Royal Society, December 15, 1886. — The physical properties 
of manganese steel, by Prof. W. F. Barrett. The author pointed 
out that Mr. J. T. Bottomley had sent a brief note on the feebly- 
magnetic character of manganese steel to the Aberdeen meeting 
of the British Association, and had kindly furnished him with a 
specimen of this steel, and the name of the makers and patentees, 
Messrs. Hadfield and Co., of Sheffield. The steel contaimi 
12 to 14 per cent, of manganese. Through Messrs. Hadfield, the 
author had obtained wire drawn from manganese steel, a process 
that first presented great difficulties, but was ultimately accom- 
plished with ease by heating the steel to whiteness, and quench- 
ing in cold water after a reduction through every two sizes ted 
been drawn. Sudden cooling softens Snis steel ; slow cooling 
hardens it. A No. 19 S.W.G. wire (diameter 0*98 millimetre) 
was thus obtained of two kinds — hard and soft ; the density was 
7 ‘808. The electric conductivity was found by Prof. Barrett to be 
very low. The No. 19 wire had a resistance of about an ohm per 
metre, the exact specific resistance in C.G.S. units being 
for I cubic centimetre ; ordinary iron is only 9800, and Ger- 
man silver 21,170 in the same units ; so that some u.se might be 
made of manganese steel wire for resistance- coils in dectrlc 
lighting. The variation of resistance with temperature is now 
being examined. The magnetic charcuter of this steel was then 
careuilly tested by the author. Mr. Bottomley found the in- 
tensity of magnetisation of this steel, after submitting it to the 
most powerful magnetising force, was 2*5J in C.G.S. units, or 
the magnetisation per gramme was 0*013 m C.G.S. Ordinary 
steel gives a number varying from 40 to 90, and even 100, C.G.S. 
units per gramme. So that, if ordinary steel of average quality be 
100,000, manganese steel is 20. This represents the permanent 
magnetism. Prof. Barrett, by different methods, has determined 
the susceptibility — that is, the induced magnetisation — in a uni- 
form field. Compared with iron as 100,00c, manganese steel was 
found to be 300. In fact, it is very wonderful, judging by mus- 
cular sense, to find no sensible force required to move this steel, 
even in the most powerful magnetic field that could be obtained. 
Hence, as the author suggests, the use of manganese steel for 
the bed plates of dynamos and the plating of iron vessels is 
obvious. Ships built of such steel would have no sensible 
deviation of the compass. As excellent castings can be obtained 
from this steel, it ought to have many applications from its extreme 
hardness, enormous tenacity, and feebly- magnetic character. 
Dr. Hopkinson’s important memoir on the magnetisation of 
iron contains a measurement of the magnetic susceptibility of 
manganese steel, of Tvhich Prof. Barrett was unaware until hk 
paper had been written. Though Dr. Hopldnson’s method of 
determination was wholly different, the ratio of the susceptibility 
of iron to manganese steel which he obtained is fairly accordant 
with the numter obtained by the author, the composition of the 
specimen being the same in both cases. As regards the tenacity 
of manganese steel, the author had found the hard wire had the 
extraor^nary tenacity of iio tons per square inch, or 173*5 
kilogrammes per square millimetre — a number confirmed by inde- 
pendent tests which the chief engineer of the Irish Great 
Southern and Western Railway Works ted kindly made for 
Prof. Barrett. The tenacity of ordinary steel wire is from So to too 
kilogrammes per square millimetre, the best pianoforte steel wire 
alone showing a higher tenacity than the manganese steel wire. 
The soft manganese steel wire had a tenacity of only 48 tons 
per square inw, with an elongation of nearly 20 per cent. The 
fnodu/us 0/ elasticity was also determined by the author by direct 
stretching. It was found to be lower than wrought irmi* the 
mean number for the hard manganeae wire being 16^800 kilo- 
grammes per square millimetre, the soft mangwese wire havii^ a 
still lower modulus. The modulus for oi^toary steel wire is 
18,810, and for iron wire 18,610 kilogrammes per square mBlt- 
metre ; so that, though hard manganese steel has an enormom 
tenacit>r, it ** gives” more than steel under sadden stress*, 
recovering itself, of course, if the limits of elasticity ore not 
passed. Obviously this 1 $ a most useful pt^rty for mtm Re- 
poses to which the steel may be applied, l^rther experlatolils 
on this interesting material are in progress in the Fhyritoi 
Laboratory of the Royal College of Science. 
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Academy of SciesceSi January 17.— i*M. Gosselin, Presi- 
dent, in the diair. — Obituary notices of M. Paul Bert on the 
occasion of his obsequies at Auxerre, by, M- Janssen in the 
name of the Academy of Sciences, and by Jet. A. Chauveau on 
behalf of the Biological Society. — ^Observations of the minor 
planets made with the large meridian instrument of the Paris Obser- 
vato^ during the third quarter of the year 1SS6, communicated 
by M« Monches, Comparative observations are here tabulated 
for Elecira, Aletheia, C^mpia, Juno, Pallas, Ceres, and several 
other minor planets, loose for the three last mentioned are 
reienred to the ephemerides of the ** Nautical Almanac," all 
the others to those of the Berliner Jahrbuch." The observa- 
tion were taken by MM. F. Boquet, O. Callandreau, and P. 
Puiseux. — Study of the horizontal dexion of the telescope of 
the Bischoflsheim meridian-circle of the Paris Observatoiy, 
by MM. Lcewy, Leveau, and Henri Kenan. — On the solar 
statistics of the year 1886, by M. R. Wolf. — tetter ad- 
dressed to the Academy by M. Em. Barbier, thanking it 
for the Francoeur Prize recently awarded to him, and sub- 
mitting a means by which he has succeeded in converting an 
ordinaiy watch into a repeater. A process is also explained by 
which a person both deaf and blind may tell the time by this 
repeater. — On the accelerations of the points of an invariable 
S3rstem in motion, by M. Ph. Gilbert. Two cases are consi- 
dered: (l) that of a solid revolving round a fixed point, O; 
(2) that of a free solid body. — On the laws determining 
the absorption of light in crystals, and on a new method 
enabling the observer * to d^tii^uish in a crystal certain 
absorption-bands belonging to dil^rent bodies, by M. Henri 
Becquerel. His researches in this branch of physics have led the 
author to several important conclusions here specified on the 
absorption of light in crystals. He finds generally that in different 
crystak the characters of the phenomena of absorption differ 
considerably from those that one might expect to observe, regard | 
beii^ had to the optical properties of the ciystal.— Heat of j 
formation of some alcoholates of soda, by M. de Forcrand. 
Having already determined the heat of formation of the methyl- 
ate and ethylate of soda, the author passes here to the study of 
the alcoholates of soda formed by the propylic, isobutylic, and 
amylic alcohols. — On some combinations of the bioxide of tin, 
by M. A. Ditte, Sulphuric acid is know n to readily dissolve the 
hjdrates of the bioxide of tin derived from various source-^, 
yielding a liquor soluble in water and alcohol. Here the author 
studies the products of this reaction, which have not yet attracted 
the attottion of chemists. — Action of some metalloids on the 
nitrates of silver and copper in solution, by M. J. B. Senderens. 
The author deals here with powdered selenium, tellurium, 
sulphur, arsenic, phosphorus, and bromium. — Note on the com- 
position of the grain of starch, by M. Em. Bourquelot, From 
ms researches the author concludes that the grain of starch 
is formed neither of one nor of two chemical species 
(^panulose and amylose) as has been hitherto sup^sed, 
but of a laiwer numbei of hydrates of carbon. — On the 
idastidt^ene body, or pretended heart of the Echinoderms, 
by M. Edmcmd Pemer. — On some new parasites of the 
Daphnidse, ly M. R. Moniez. — On some Crustaceae, parasites 
of the Phallusise, by M. Paul Gourret. — On the removal of 
Lamarck’s Herbarium to the Museum of Natural Histo^, by 
M. Ed. Bureau* After remaining for some fifty j^ears in the 
University of Rostock, this famous historical collection, contain- 
ing over 10,000 specimens in good condition, has just been pur- 
dmsedand transferred to the Paris Natural History Museum. 
The tickets, descripti<^ and other accompanying documents 
ate all in the handwriting of the illustrious naturalist. — On the 
genus Plisiadapis^ a fossil mammal of the JLower Eocene from 
the netghbourho^ of Kheims, by M. Lemoioe. Various 
remains are described by means of which the author determines 
two sub-genera of the genus Plesiadafis (Gervais), pres^ting 
lemurian diameters with a marsupial mdes. — ^Note cm giovan- 
nite, a new cosmic rock, by M. Stanislas Metuuer.*-Oii the 
deterioration of vaccine, by M. P, Poufquier. An experiment 
is described showing the deteriomtion of this virus, with sugges- 
tions on a means of preventing Its attenuation. — Note cm the 
copper detected in wines from vineyards treated with the 
sulphate of copper against mildew, by M. A. Andouard. An 
analysts of several samples shows t^t the quantity of copper 
^tected in such wines is infinitesimal, and in no way injurious to 
health. 


Stockholm 

Royal Aendosny of Bclentet, January 12.— Ptofc S. Lovdiij 
gave an account of the researches effected at the SoolodcAt^ 
statiem of the Academy at Christinebeig, in the prorifiOei 
of Bohns, during last summer. — ProL Rubensem |javei 
an account of a posthumous memoir by the late Col, -Lieut, | 
Klercker on the so-called anomalous dispersion. — Determination - 
of some physical constants of germanium and titanium, by Profr, ' 
Nilsson and Petterson. — On experiments on the electrical con- 
ducting power of the air, by Prof. Edlund. — On biyological 
researdics in the province of Smdland, by Herr R; To&.^ 
Annotations on the vegetation in the west of HeijcAdalen, par- 


compamtive research on the monosulphon- combinations of benzol 
and toluol, by Dr. Weibull. — Construction of the curves of the | 
fourth order and second kind by means of rules and compasses, j 
by Prof, Bjoriing. — On the plcochroism and light-absorption ' 
in epidote from Sulzbachthal, by Herr W. Ramsay.— On the 
amido-naphthaiine-sulphon acid, by Herr S. Forsling.— On the 
sponges of the province of Bohus, by Dr. Fristedt. 
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THURSDAY, FEBRUARY 3, 1887 

\mSTORYOF THE THEORY OF ELASTICITY 
\ History of the Theory of Elasticity and of the Strength 
of Materials^ from Galilei to the Present Time, By the 
late Isaac Todhunter, D.Sc., F.R.S. Edited and com- 
pleted for the Syndics of the University Press by Karl 
Pearson, M. A., Professor of Applied Mathematics, Uni- 
versity College, London. Vol. I. Galilei to Saint-Venant, 
1639-1850. (Cambridge ; at the University Press, 1886.) 
TpHIS work was projected by the late Dr. Todhunter 
^ on the same lines as his well-known Histones of the i 

Theory of Probabilities,” of the Figure of the Earth,*’ 
nd of the “ Calculus of Variations,” and will doubtless 
qual them in usefulness to the mathematical student. 

The first object of a writer in the preparation of such 
work would be to draw up as complete a bibliography 
s possible of all books and papers relating to the sub- 
set, arranged in chronological order. Afterwards, in read- 
ig these memoirs, he would make copious notes, extracts, 
nd criticisms ; and then, on reaching the end of this 
slf-imposed task, he would find his materials for a 
00k like the present ready to place in the printer’s 
ands. Incidentally, enough material and ideas would 
ccumulate to form an independent treatise on the subject, 
uch a task was undertaken by Dr. Todhunter on the 
History and Theory of Elasticity,’* from the standpoint 
f the mathematician, but he did not live, unfortunately, 

) complete it. 

Prof. Karl Pearson explains in the preface the circum- 
:ances in which he undertook to edit and complete the 
ork, and, from his own account, the labour thus 
evolved on him would have been sufficient to enable 
Im to complete the “ History ” ab initio. 

The present volume, like the previous “ Histories,” 
irries the subject and commentaries only to the year 
550, although Dr. rodhuntcr had analysed the chief 
latheraatical memoirs from 1850 to 1870. The prepara- 
on of the second volume, to carry the history from 1850 
p to date, is a task from which Prof. Pearson appears to 
icoil, with some justification ; but it is to be hoped that he 1 
ill enlist in his service some of the junior elasticians 


and is the law universally employed to connect mathe- . 
matically the corresponding stresses and strains in an 
elastic substance, as pointed out by Saint-Venant [8]. 

When the stresses and strains are large enough for 
variations on Hooke’s law to become observable, a fresh 
set of phenomena depending on the ductility and vis- 
cosity of the substance came into play, and the previous 
mathematical investigations r.o longer hold. Much of 
the confusion pointed out by Dr. Todhunter in the treat- 
ment of the subject by experimentalists is due to the fact 
that in experiments it has been usual to test the strength 
of structures to the breaking-point, and hence the use of 
the term breaking instead of bending moment. The 
modern experiments of Wohler show that this pointi 
at which ductility manifests itself, is much sooner 
reached than was formerly supposed ; consequently, 
modern engineering practice is much less bold than 
formerly in large iron structures like bridges. For 
this reason, the diagrams of the frontispiece, though 
physically extremely interesting, cannot be considered 
to bear on the mathematical theory. 

Returning again to the treatment of the subject by the 
mathematicians, we find a picturesque diagram given by 
Galileo (p. 2) of a beam built into an old wall and sup- 
porting a weight, the cross-grained character of the wood 
of the beam being carefully shown ; so that it is not 
surprising that Galileo does not attempt any molecular 
theory to account for the flexure of the beam. This 
theory, supplied by Hooke*s law, was applied by Mariotte, 
Leibnitz, De Lahire, and Varignon ; but they neglect the 
compression of the fibres, and so place the neutral plane 
in the lower face of Galileo’s beam. The true position 
of the neutral plane was assigned by James Bernoulli in 
1695, who, in his investigation of the simplest case of the 
bent beam, was led to the consideration of the curve 
called the elastica.” This “ elastica ” curve speedily 
attracted the attention of the great Euler (1744), and 
must be considered to have directed his attention to the 
elliptic integrals. Probably the extraordinary divination 
which led Euler to the formula connecting the su n of two 
elliptic integrals, thus giving the fundamental theorem of 
the addition equation of elliptic functions, was due to 
mechanical considerations concerning the “ elastica ” 


entioned in his preface, and, by the application of the 
odern principle of the subdivision of labour, carry this 
valuable work to its proper conclusion. 

At the outset Prof. Pearson gives the palm to Galileo 
alilei (1638) as the founder of the subject of elasticity 
\d the strength of materials, while Dr. Todhunter asserts 
§18 that ‘‘the first work of genuine mathematical 
due on our subject is due to James Bernoulli . . . 1695.” 
alileo treated only the question of the breaking moment 
■ a beam, or rather what we should call the bending 
oment, exactly as is done now in calculating the stresses 
a structure, before proceeding to determine the conse- 
lent strains and deformations. 

At this point the law enunciated by Hooke (1678) must 
tervene, which goes by his name, “Ut tensio, sic vis,’» 
igmally published by him, in the fashion of those times, 
an anagram, ceiiino ss sttun. Stated in the modern 
rin^ this law asserts that 


pressure ^ stress 
tisns^dn compression strain 
XXXV.— No. 901 


modulus of elasticity, 


curve ; a good illustration of the general principle that 
the pure mathematician will find the best materials for 
his work in the problems presented to him by natural 
and physical questions. The result obtained by Euler 
for the thrust at which a straight column begins to bend, 
when the corresponding “elastica ” differs from a straight 
line very slightly in a curve of sines, is of the utmost 
importance to the architect and engineer ; and, as Prof. 
Kennedy can testify, is employed with the greatest con- 
fidence in the design of the highest columns and pillars. 

It is interesting to finditjie complete treatment of the 
problem of lateral vibrations of elastic bars is also due 
to Euler, though the analytical difficulties of the period 
equations seem to have puzzled him. If we employ the 
modern notation of the hyperbolic functions, we shall find 
his period equations all reduced to the form- 
cos <0 cosh 6) « d: 1, 

or, tanh « = ± sin a> ; 

and this again is equivalent to 

tanh J » a* tan i «>, or cot 4 «, 

p 
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whence a g^raphical determination of the values of is 
easily inferred (pp. 50, 51, footnote). 

Another interesting paper due to Euler is “ De altitu- 
dine columnarum ^ sub proprio pondere corruentium ” 
(1778), investigating the height at which a mast or tree 
will begin to bend under its own weight. To this paper he 
might well have prefixed the old German proverb, quoted 
by Goethe in Wahrheit und Dichtung’^ *^Es istdafur 
gesorgt, dass die Baiime nicht in dem Himmel wachsen.” 
We know now that the functions of Bessel are required 
for the complete analytical solution of this question, 
though the Theorema inaxime memorabile enunciated by 
Euler, Maxima altitudo, qua columnne cylindricre ex 
eadem materia confectit^, proprium pondus etiamnunc 
sustinere valent, tenet rationem subtriplicatam ampU- 
tudinis,’’ is interesting as one of the first applications of 
the principle of mechanical similitude, showing why the 
proportions of the giant of the forest are stunted 
compared with those of the young tree, and also why it 
is hopeless to attempt the problem of human flight while 
g is 32. 

Lagrange considered the same subject in‘* Sur la figure 
des colonnes ” (1770), examining and disproving the dictum 
of Vitruvius that the truflement of a column was necessary 
for strength ; the dictum can hardly be called an architec- 
tural fallacy, as the renjlemenl corrects the tendency, due 
to irradiation^ of a perfectly cylindrical column to appear 
attenuated in the middle ; for a similar reason it is neces- 
sary' to slightly blunt the neighbourhood of the point of a 
Gothic spire to avoid the appearan('e of concavity. 

Coulomb, a well-known name to electricians, is men- 
tioned by Saint-Venant as giving about this time (1780), 
in Remarques sur la rupture des corps,’' the true position 
of the neutral line of a beam, although it is asserted by Dr- 
Todhiinter that the ancient erroneous idea prevailed into 
the present century. 

In Chapter II. the work of Young, Gregory, Eytelwein, 
Plana, Dupin, Belli, Binet, Biot, Rennie, Barlow, Tredgold, 
Fourier, Nobili, Bordoni, Hodgkinson, and others is 
analysed. Of these the English writers, who generally 
were experimentalists as well as theorists, are severely 
handled by Dr. Todhunter for their heresies on the neutral 
axis. Considering that the neutral axis is a mathematical 
fiction, depending on an ignoration of the shearing stress, 
and the consequent warping of the normal sections of a 
beam, this treatment of Dr, Todhunter is too severe, 
compared with the leniency with which he views the 
metaphysical speculations of the pure theorists. These 
experimentalists were trusted in their advice on important 
constructions, and took care their formuke erred on the 
right side of strength. 

To Navicr(i82[) we are first indebted for the generai 1 
mathematical equations of the equilibrium and vibrations 
of an elastic solid, to he satiaffled in the interior and at 
the surface, and henceforth the researches of mathe- 
maticians take a bolder flight from the treatment of the 
simple beam of former investigators. 

Mile. Sophie Germain’s Recherches sur la thdoric des 
surfaces dlastiques” (1821) appears to afford Dr. Todhunter 
gratification in showing that sex can make itself apparent 
even in mathematics. However, it is dangerous to argue 
from this instance, as hardly any mathematician has yet 
written on elastic surfaces without fallincr into error in the 


boundary conditions, and the subject is even now not yet 
certainly settled. 

The vibration of elastic surfaces is important in ita 
bearing on acoustics and music, and received about this 
time experimental and theoretical treatment from Chladnij 
Strehlke, Pagani, and Savart. 

Chapters I V. and V. give an account of the treatment 
of the subject by the celebrated mathematicians Poisson 
and Cauchy, who practically exhausted the soluble pro- 
blems, if we except the torsion questions considered by 
Saint-Venant. Poisson's results are generally expressed 
by means of definite integrals, most of which we see now 
can be classified as Bessel's functions. Both Poisson and 
Cauchy appear to have considered the subject of elasticity 
principally in its bearing on the new theory of physical 
optics, then receiving such important experimental and 
theoretical treatment at the hands of Fresnel. 

Henceforth the theory receives development at the 
hands of so many writers that it is possible only tc 
specify the honoured names of Gerstner, Green^ 
McCullagh, Poncelet, and Maxwell as having contri- 
buted important advance to the subject. 

Lamd’s “ Theory of Elasticity," carefully analysed in 
Chapter VI 1 ., still remains a standard text-book, in con- 
junction with the treatises of F. Neumann and Clebsch. 

The volume concludes with an account of Saint 
Venant's researches before 1850, the subsequent wot1< 
I to be recorded in the second volume. Saint-Venant is 
the name most honoured by practical elasticians anc 
engineers, inasmuch as he has developed his theories 
from the definite practical problems presented by the 
large and daring constructions in iron and steel whief 
mark the middle of this century. 

In the appendix Mr. Pearson has carefully analysed 
the conflicting notations of different writers, and proposed 
a very convenient terminology and notation, which would 
save great trouble if universally adopted. He has alsj 
given an account of experiments carried out by Pro! 
Kennedy in his mechanical laboratory, which have a| 
important bearing on the limitations of the truth m 
Hooke's law, or, in the language of elasticity, the constancl 
of the ratio of stress to corresponding strain. 1 

The present volume is an indispensable hand-book J 
reference for the mathematician and the engineer, and 1 
the editing and printing must be considered a very fitti^ 
tribute to the wonderful industry and application of m 
projector, the late Dr. Todhunter. 1 

A. G. GreenhillI 

THE EXCyCLOP.EDJA BRITANNICA 
The Encydopcedia Britannica, Vol. XX. Pru — Ros. V 

XXL Rot— Sia. (Edinburgh: A and C. Black, i88i 

T he leading scientific articles in these two volumes a 
mainly biological. In Vol. XX. Prof. A. Newton cd 
tributes the articles on the various important groups 
birds; and in those on the Quail, Screamer, Secretary Bii 
Seriema or Cariama, it is truly surprising to find 
many facts condensed into so small a compass. Mr. 
T. Newton's article on Pterodactylcs gives us the nei 
est information on this strange group of fossil reptil 
In the article on Reproduction only the broadest t 
pects of the phenomena attending it are glanced 
Mr. P. Geddes treating of the Animal, and Mn S* 




m 3 . 18873 


NATURE 


315 


Vines of the Vegetable, group ; though, as was to have 
been CKpected, the early phenomena in the two king- 
doms are to some extent the same. The facts mentioned 
are well up to date, and both portions of this article are 
worthy of their authors. Animal reproduction is illustrated 
by a few useful woodcuts ; but this help to the under- 
standing of the text is wanting in the section on vegetable 
reproduction. Mr. Vines very correctly criticises Stras- 
burger’s idea that the cause of sexuality in cells is purely 
quantitative. In the article on Reptiles Dr. Gunther finds 
himself on familiar ground, and in the forty pages placed 
at his disposal he gives a most excellent account of the 
history and literature of the group, and of the evolution of 
their classification, from Linnaeus to Cope, followed by 
a brief record of some of the more important systematic 
works on reptiles, in which the need of a general work 
on the subject is pointed out. The principal faunistic 
works are alluded to, and then follow the systematic por- 
tions, the anatomy of the chief forms characteristic of the 
orders, and a paragraph about the distribution of reptiles 
in time and space. Prof. A. Gamgee, in an article on 
Respiration, dwells chiefly on the phenomena attending 
this function in mammals, the phenomena to be observed 
in all the other groups of the animal kingdom being 
scarcely even alluded to. The articles on the Rhinoceros 
and the Seal, by Mr. Flower, are quite models of ency- 
clopaedic articles, for in them we have just the information 
a general reader would require, and this of a thoroughly 
trustworthy kind. The same may be said of an article on 
Rhubarb, by Mr. E. W. Holmes. 

The article on Rotifera, in Vol. XXL, by Prof. A. G. 
Bourne, was probably printed ere the finely illustrated 
monograph of this group by Gosseand Hudson had made 
its appearance, but the classification given is based on 
that of Hudson. The account of the general morphology 
and anatomy is well done, and in a few very pertinent re- 
marks on their affinities the author concludes that, while the 
high development of the mastax, the specialised charac- 
ter of the lorica in many forms, the movable spines in 
Polyarthra, the limbs of Pedalion, and the lateral ap- 
pendages in Asplanchna, the existence of a diminutive 
male, the formation of two varieties of ova — all point to 
a specialisation in the direction of the groups of the 
Mollusca, Arthropoda, and Chmtopoda ; yet such pheno- 
mena would not justify the definite association of the 
Rotifera in a single phylum with any of them. The phe- 
nomena of rotifers being desiccated, and then coming 
into active existence, are mentioned as if actually proved 
by exact experiment ; but is this so ? It certainly does 
not always succeed, as, no doubt, numerous observers 
have often noted : too frequently, from inattention, all the 
water will evaporate from a slide with rotifers ; and so 
far, general experience proves, that if this evaporation be 
carried to desiccation, not all the drops of water in the 
world will set up the rotifers that were on such a slide into 
life again. No doubt it is quite different with their ova. 

Mr.J. T. Cunningham contributes an interesting article 
Ofn Salmonidae, in which he presents a pretty full synopsis of 
most of the genera and of all the British species. The life- 
history of the British forms is given, and some account of 
the legislation on the subject of our fisheries. The salmon- 
disease is described. From whence the fresh salmon 
affected would seem to be an, as yet, unsettled pro- 


blem. Might not one source be frog-spawn ? After the 
tadpoles escape, the gelatinous nidus remaining will some- 
times be found permeated with Saprolegnia ferox^ with 
ripe oosporangia. 

The next biological article of importance iu the volume 
is on the Schizomycetes, by Prof. Marshall Ward, in- 
cluding within this term all those Schizophyta devoid of 
chlorophyll. The history of these forms, though dating only 
from i860, has of late years made rapid progress, and the 
epitome of this history as here given is full of interest. 
Most judiciously, while selecting the facts from writings of 
scientific worth, the author ignores a lot of the rubbish 
that has appeared in print on the subject. Tlie section 
on the morphology is very ably written, and the illustra- 
tive figures are excellent. Very thoroughly do we agree 
with the author, that to deny the existence of species in 
this group is to deny the existence of species altogether. 
No doubt, before they can be properly defined, the whole 
life-history of any one of these forms must be known ; 
and equally certain is it that immense advance in a 
knowledge of the life- hi story of many of them has been 
made since the date of Cohn’s brilliant researches. As 
to the important question, Are the Schizomycetes 
accompaniments only of disease, or have they any causal 
relation to the diseased condition? no decided answer 
is given, the discussion as to details being still an active 
one. The theory that, by the growth and development 
of certain forms under certain conditions, the medium 
in which these forms Jive may be so atomically altered 
that new and deadly ptomaines may arise, is not alluded 
to. To the references to authorities given it may 
be useful to add Just’s Botanischer J ahrcsbcricht^ which 
year by year laboriously works out the immense literature 
of this subject. 

Dr. Gunther’s article on Sharks is well illustrated, and 
well up to date. There is a capital figure of that most 
interesting and novel form, Chlamydosehichus anguincus^ 
S. Garman, from Japan, of which but two specimens are 
known, one of these being in the British Museum. In 
reference to the economic use of these fish, allusion is 
made to the oil abstracted from the larger forms. We 
may mention that the oil from the basking shark is 
of considerable commercial value, and that in the case of 
the immense Rhinodon typicus, which abounds during 
certain seasons in the seas around the Seychelles Islands, 
the oil is of excellent quality, and there is little doubt 
would pay well for collecting, although owing to the differ- 
ences in the respiratory functions, the difficulty in captur- 
ing large fishes is vastly greater than in capturing big 
mammals. 

When we turn from the biological to the mathematical 
and physical sciences, we do not find such a great wealth 
of articles, but on the other hand some of them are 
of the highest order, the only fault about them being, 
perhaps, their shortness. Such are the articles on 
“Quaternions” and “Radiation,” by Prof. Tait. Prof. 
Dittmar writes on sea-water, and Prof. Ewing on seis- 
mometers, Mr, Herbert Rix, the Assistant Secretary of 
the Royal Society, gives an account of the history and 
doings of it, which will be read with interest by many. 
The chemists have their fair share of interest in the 
volumes ; prussic acid, pyrotechny, salts, being among the 
subjects treated of in all their aspects. 
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Midway between pure science and its applications, we 
find an important article on screws by Prof. Roland, 
while in the various applications of science there is a 
great wealth of admirable articles : railways, river engin- 
eering, roads and streets, shipbuilding, public health, 
are among the subjects of this nature treated of ; and 
always, so far as we can judge, by the best man. 

Of the contributions relating to geography, ethnography, 
and statistics in these volumes, one of the most important 
is Prince Krapotkine’s part of the article “Russia,^' in 
which he presents a very lucid account of the lead- 
ing facts connected with his subject. Like all other 
races, the Russians are, of course, to some extent a 
mixed race. In the course of their history they have 
taken in and assimilated a variety of Finnish and Turco- 
Finnish elements. The author, however, points out that, 
notwithstanding this process, the Slavonian type has main- 
tained itself with remarkable persistency, Slavonian skulls 
ten and thirteen centuries old exhibiting the same anthro- 
pological features as are seen in those of our own day. 
This he accounts for chiefly by the fact that the Slavonians, 
down to a very late period, maintained gentile organisa- 
tion and gentile marriage. Dealing with the circum- 
stances of Russia at the present day, Prince Krapotkine 
says that much still remains to be done for the diffusion 
of the first elements of a sound education throughout the 
Empire, and that the endeavours of private persons in 
this field, and of the zemstvos^ are for political reasons 
discouraged by the Government. The Government also 
does w'hat it can to check the movement in favour of 
secondary schools where instruction would be based on 
the study of the natural sciences. It prefers classical 
gymnasiums. As every one knows, the natural sciences 
are much cultivated in Russia ; and now the scientific 
societies of old and recognised standing have to com- 
pete with a group of new societies which have sprung up 
in connection with the Universities. 

The geography and statistics of Prussia are dealt with 
by Mr, J, F. Muirbead. Although somewhat hampered 
by the fact that the physical features of Prussia had already 
l>ecn fully described under “ Germany,” Mr. Muirhead 
has brought together much valuable and interesting in- 
formation both about the country and about the Prussian 
people. He has, of course, a good deal to say about the 
flourishing condition of education in Prussia. Of the 
recruits levied to serve in the army in 1 882 -83 the propor- 
tion of men unable to read or write was only 2 per cent, 
the rate varying from 975 per cent, in Posen to 0*03 in 
Schleswig-Holstein, where there was only one illiterate 
recruit among 3662. Mr. Muirhead contributes several 
other geographical articles— among them, the one on the 
Rhine, of which he thinks that probably the Tiber alone 
is of equal historical interest among European rivers. 
After a full account of the physical aspects of the river 
and of its relations to industry and trade, he shows how 
its whole valley was probably occupied at one time by 
Celtic tribes, and how they were gradually displaced by 
the advancing Teutons. 

The topography and archaeology of Rome have been 
intrusted to Mr, J. H. Middleton, whose thorough know- 
ledge of his subject has enabled him to make the most of 
the limited space at his disposal. The article is devoted 
mainly to those buildings of .which some remains still 


exist The plan of the Forum and nearly all th« ctt 
were measured and drawn by the author specially \ 
illustrate this article. 

Mr. George G. Chisholm gives a clear description ^ 
the physical features, with an adequate account of tl 
agriculture, mineral wealth, and trade, of Roumania ar 
Servia. He has also a good article on Sardinia. Thei 
is an excellent article on the St Lawrence, by Sir Charl^ 
A. Hartley, who points out that the great prosperity a* 
growth of Canada are owing to its unrivalled system ^ 
intercommunication, by canal and river, with the va 
teiritories through which the St. Lawrence finds its wj 
from the far-off regions of the Minnesota to the seaboai 
The statistics of Scotland have been carefully done b 
Mr. T. F. Henderson, but the scientific part of the artic 
‘^Scotland” is remarkable chiefly for Dr. Archiba! 
Geikie's masterly sketch of the physical features of tl 
country and his summary of the facts relating to i 
geological formations. The article on Siam, by Mr, Cout 
Trotter, contains all the information that ordinary rcadc 
are likely to want about the physical characteristics an 
resources of the country, and about Siamese law, educatio 
religion, and art. 

It will be evident from what wc have said, that althouj 
the “ Encyclopiedia ” has already reached its twenty-fir 
volume, there is no falling off either in the care or in tl 
zeal of the editors. If all goes well, it is expected that tl 
whole work will be completed in four more volumes ; an 
we may certainly say that the work has been conducted i 
such an admirable manner that science will be a gre; 
gainer by it, and that it is a production of which eveiy'boc 
concerned may be justly proud. 


A TREATISE ON CHEMISTRY 
A Treatise on Chemistry, By Sir H. E. Roscoe, F.R.i; 
and C. Schorlemmer, F.R.S., Professors of Chemisti 
in the Victoria University, Owens College, Manchestc 
Vol. 111 . “The Chemistry of the Hydrocarbons ar 
their Derivatives, or. Organic Chemistry.” Part 11 
(London and New York ; Macmillan and Co., i886,) 
T N the present instalment of the organic section of th 
* valuable work the authors begin the consideration 
the so-called aromatic compounds— the members of tl 
benzene series. 

The attention of chemists had long been directed to 
group of organic compounds remarkable for their richne 
in carbon, and apparently unconnected in any way withtl 
ordinary “ fatty compounds ” — richer in hydrogen, ai 
correspondingly poorer in carbon — with which organ 
chemistry chiefly busied itself. Many of the compoum 
of this anomalous class occurred in Nature as odorifero’ 
principles ; this physical property was made the basis 
a rough classification, and the name “aromatic coi 
pounds,” originally employed in its strict sense, was c 
tended so as to embrace the whole class, thus inciudii 
compounds destitute of aroma. Much was knowHi in 
more or less disjointed fashion, concerning these aromal 
compounds ; but no attempt had been made to solve i 
problem of their constitution until Kekul^, in 1S65, pr 
posed his well-known benzene formula. This foimv 
has at no time, since it was first introduced, met wi 
i universal acceptance ; and although, at the present d* 
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m<ist chemists employ it, they generally write it in an 
elliptical form, shirking or ignoring the difficulties which 
the fully-expanded formula too obviously suggests. But, 
in spite of these drawbacks, we may say, without ex- 
aggeration, that no formula ever exercised such an in- 
fluence upon the progress of organic chemistry. Right 
or wrong, final or only provisional, the benzene formula 
grouped round it the scattered facts : each member of 
the mysterious aromatic series found its proper place and 
appeared in its proper light ; cases of isomerism were 
predicted, even to their exact number ; and the synthesis 
of important natural compounds, so high in the scale of 
complexity as alizarin and indigo, was rendered possible. 
The obscure corner is now a vast field, cultivated alike 
by the scientific and by the practical chemist, and far 
exceeding in extent the whole of the rest of organic 
chemistry. 

The present work opens with an account of the benzene 
theory. A very valuable feature in the mode of treatment 
is the way in which the historical method is employed. 
The much-enduring student of organic chemistry at the 
present day is generally loaded with facts ; occasionally 
the teacher condescends to furnish him with reasons ; but 
not one student in fifty has any idea of the historical 
genesis of the facts and reasons presented to him. The 
ordinary text-books do little or nothing to supply this 
want ; the exhaustive records of facts, like Beilstein^s 

Handbuch,’^ ^ and the short text-books written for the 
student can neither of them, although for different 
reasons, spare the necessary space. Here the present 
work comes to our aid. Nothing could well be more 
instructive than the historical treatment of this very sub- 
ject of the benzene theory as here given. The student is 
enabled to see how the views at present held have been 
evolved, step by step, from Kekul^'s formula. And in 
this connection the earliest tentatives, however we may 
despise them now, are in their way as instructive as the 
latest and most carefully- considered deductions. Witness, 
for example, the historical tables which the authors give 
in illustration of “ orientation in the aromatic series — 
the determination of the position of the substituting 
atoms or groups in the derivatives of benzene. The 
reader can follow in detail the process by which errors of 
method or of experiment were gradually eliminated, until, 
ultimately, the present satisfactory condition of things 
was reached, in which the same problem, attacked by 
half a dozen independent methods, yields in every case 
the same result. The student who knows these things 
can give reasons for the faith that is in him, and he knows 
that, no matter how the theory itself may change, the re- 
lations worked out under the theory are permanent, and 
that when the new theory comes, these relations will find 
their places in it, differently expressed perhaps, but 
unchanged in their interdependence. 

The descriptive portion of the work deals with benzene 
and its derivatives, using the latter term in its narrow 
sense, as excluding all derivatives which are homologous 
or derived from homologues. There are certain disad- 
vantages in this arrangement : thus, it separates widely 
compounds which are closely related: toluene is not 

V iNmdbudk in German means, not a kand-book^ but— /menr a mh Imendo 
<—*0 eochaustive treatise which in most cases it would be physic^ly impossible 
to hold in the hand. 


treated of along with benzene, which it most closely re- 
sembles ; the toluidines are separated from aniline, and 
so on. But no system of cl?.ssification is perfect ; and the 
authors, as practical teachers, have doubtless satisfactory 
reasons for adopting the foregoing arrangement. 

There is little further to be said about the descriptive 
portion, the nature of which is sufficiently indicated by 
the above account of its scope. The information is very 
full. The interesting theoretical and historical discus- 
sions are continued throughout the volume, and impart to 
it a character of “ readableness ” rather unusual in a work 
of this nature. Finally, the student of technology will 
find the various manufacturing processes treated of in 
some detail. 


OUR BOOK SHELF 

Photography the Servant of Astronomy. By Edward 
S. Holden. (Reprinted from the Overland Monthly^ 
November 1886.) 

flALF a century ago the attention of astronomers was 
almost entirely confined to the study of the movements of 
the heavenly bodies ; indeed, Bessel actually defined astro- 
nomy as consisting therein. But since then an entirely new 
department of astronomy has been developed, to which 
the name “ Astro-physics ” has been given, and this new 
department proceeds along three principal lines — spectro- 
scopy, photometry, and photography. The great Obser- 
vatory founded by the munificence of the late James Lic’c 
is to be chiefly engaged in the development of the third 
of these methods, though spectroscopy will also receive 
a large share of attention. Having therefore in view the 
chief purpose to which the great powers of his Observa- 
tory will be devoted, the Director of the Lick Observa- 
tory has here given a clear and concise account of the 
principal services which photography has rendered to 
astronomy in the past, and an analysis of those which 
may be expected from it in the future. A description of 
the facilities for photographic research possessed by the 
Lick Observatory completes this interesting and instruc- 
tive paper. Brof. Holden mentions incidentally that Mr. 
Grubb’s ingenious device for placing the observer in 
position for using the telescope, by raising or lowering the 
entire floor, will be adopted in the great dome of the 
Observatory. 

Observations nouvelles sur le Tufeau de Cipiy et sur le 
Cr^tacJ sup^rieur du Hainaut. Par A. Rutot et E. 
Van den Broeck. (Li^ge : H. Vaillant-Carmanne, 
1886.) 

In view of the stratigraphical gap that exists in this coun- 
try between the Chalk with Bclemnitella mucronata and 
the Thanet Sands, the papers thus re-issued in a collected 
form have an interest considerably beyond the district 
with which they immediately deal. The value of passage- 
beds being that they blur over the hard-and-fast lines laid 
down by our earlier conceptions, it may seem ungrateful 
to define the exact upward limit of deposits such as those 
which close in the Danian series. The observations of 
the authors, however, go to show that the Tufeau de Cipiy 
of the Mons basin, which has been hitherto referred to 
the Maestrichtian — a fact incorporated in ordinary text- 
book information— is in reality intimately connectea with 
the Montian. A close examination of 3000 kilogrammes 
of the conglomerate that forms its base has yielded rolled 
Thecidea and Cretaceous Bryozoa ; but the principal fauna, 
as indicated by casts of unrolled shells, is of distinctly 
Tertiaiy type, containing such representative forms as 
Cerithium montenscy Valuta elevatay and Turritella mon^ 
teffsts. The beds near St. Symphorien, correlated with 
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tho$e of Ciply by MM. Cornet and Briart are divided by 
the authors into the true Tufeau de Ciply, with its con- 
glomeratic base, and the “ Tufeau de St. Symphorien,*^ 
with BeUmnifella mucronatay Thecidea ( Thecidium) 
papillatUy &c., which is seen to rest, also with the inter- 
vention of a conglomerate, on the Senonian. The lower 
of these horizons is incontestably Maestrichtian ; it 
remained to show that the Tufeau de Ciply, on the other 
hand,, passes up continuously through the Ceritkium- 
limestone of Cuesmes into the Calcaire de Mons. 
To outsiders, unfortunately, the evidence is not com- 
plete. The junctions in the field are still obscure, and 
even the lack of parallelism between the Tufeaux of Ciply 
and St Symphoricn is mainly based on palajontological 
arguments, both beds alike resting in places on the upper- 
most Senonian, The sharp distinction of the two faunas 
leaves, however, little room for doubt ; and the alliance of 
the Ciply beds with the Montian is still further emphasised 
by the occurrence in them of large Cerithiay of which the 
authors record two new species, appropriately named 
cometi and briarti. It is probable, then, that when, by 
fortunate excavations in this phosphatic area, the neces- 
sary junctions become exposed, MM. Rutot and Van den 
Brocck may be congratulated on having added beyond 
recall some 20 or 30 feet to the Tertiary beds of Europe. 

The papers also include a revision of the classification 
of the Senonian of South-West Belgium. G. C. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions 
pressed by his correspondents. Neither can he undertake to 
return y or to correspond with the writers ofy rejected manu- 
scripts, No notice is taken of anonymous communications. 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts.'] 

On Two Jade-handled Brushes 

Some years ago, I purchased from Mr. Bryce- Wright, of 
London, two specimens of jade which I then presumed to be 
“ brushes,” the handle and sheath of each being of jade, of that 
faint greenish-gray so characteristic of the finest specimens of that 
mineral. I was not led to entertain any further opinion as to 
their true character until the appearance of a paragraph in 
Nature, voh xxviii, p. 207, being an extract from the North 
China Herald, respecting the foot measures in China. I was 
particularly struck by the statement made that A. o. 274 a 
new measure exactly 9 inches in length was made the standard,” 
and further ** that the lengths of certain jade tubes used accord- 
ing to old regulations as standards” were employed as terms of 
comparison. It was further mentioned “ that of the jade tubes 
above mentioned there were twelve, and these formed the basis 
for the measurement of liejuids and solids four thousand years 
ago. . . . They arc mentioned in the oldest Chinese documents, 
vnth the astrolabe, the cycle of 60 years, and several of the oldest 
constellations. It is likely that they will be found to be an im- 
portation from Babylon, and in that case the Chinese foot is 
based on a Babj'lonian measure of a span, and should be 9 
inches in length. ’ 

This article led me to measure the lengths of the two jade 
mstrumenta, which I found to be 9 inches, with some slight 
difference for one of them. I endeavoured to obtain further in- 
formation as to the nature of these instruments and whence they 
came. Mr, Bryce-Wrighl could only tell me that to the best of 
his recollection be had procured them from the Chevalier von 
Sieb dd, son of Dr. von Siebold, and promised to make further 
inquiries. As I aUo learned that no such sj>ccimens exist in the 
British Museum, 1 was led to attach some importance to them 
in connectirm with their lengths. This was strengthened by an 
article which appeared in Nature, vol. xxx. p. 565, ** On the 
Connection >>etween Chinese Mtrsic, Weights, and Measures,” 
which seemed to confirm the statements made in the North 


China Htraldy while adding many others of very great interest 
for the determination of the real nature of the^e jade tubes. 

The subject was treated by Dr. Wagener in a paper read 
before the German Asiatic Society of Japan some years ago^ 
in which it was stated that the common origin of the Chinese 
weights, measures, and musical notes is based on native legends, 
and is also treated of in the Jesuit “ M^moires concemant les 
Chinois.” Dr. Wagener says that there is not the slightest 
doubt that the Chinese system of weights and measures is more 
than four thousand years old, and that it possesses all the advan- 
tages for which the French metrical system is so much praised* 
The paper states that in the reign of the Emperor Hoang-ti, 
who ruled over China in the twenty-seventh century B.C., the 
scholar Lyng-Lun was commissioned to complete the musical 
system, which had been discovered two hundred and fifty years 
earlier, and particularly to lay down fixed rules for making 
musical instruments ; that he betook himself to the province ot 
S i-yung in North-West China, where, on the northern slope of 
a range of high mountains, a species of bamboo grew wbicli, on 
account of its uniformity and its structure, being neither too 
hard nor too soft, was exceedingly suitable for a wind-instru- 
ment. This range appears to contain the head-waters of the 
Iloang-ho, the rippling of its water^s producing a sound similar 
to the first or fundamental note whicli he obtained from the 
bamboo. He determined a scale of twelve notes : these are the 
notes which are called the six male and six female tones in the 
scale discovered by Lyng-I.un. Having reproduced the notea 
by means of bamboo pipes, he proceeded to lay down fixed rules 
as to the length of the pipes, so that thenceforth they could be 
easily constructed anywhere. For this he required a unit of 
length, and sought out an adequately small natural unit for his 
measurements. He selected for that purpose the seeds of the red 
millet {Sorghum rubrnni), which present greater hardness and 
uniformity than the other kinds of millet. Lyng-Lun fixed the 
length of the pipe giving the key-note at 81 grains of the seed 
placed lengthways in a row : placed breadthways, it took loo 
grains to give the same length. Thus the double division of 
9x9 ami 10 X 10 was naturally arrived at. Lyng-Lun also 
laid down rules for the breadth as well as the length of the 
pipe, because, although the note is essentially dependent on the 
length, it is nevertheless necessary for its purity that the pipe 
should be neitlier too broad nor loo narrow. He therefore fixed 
the circumference on the inside at 9 grains laid lengthways. 
With these dimensions — namely, a length of 81 grains and an 
internal circumference of 9 — the pipe which gave the key-note 
contains just 1200 grains, and this volume accordingly was made 
the unit of dry measure, and was called a Ihu.s the units oi 

length and dry measure were connected with the musical key- 
note. 7'he twelve notes of the scale are all derived from the 
key note. “ Hence if the 1200 grains contained in the pipe aw 
divided arat.ng the twelve notes it gives to each a hundred, and 
the weight of these liundred grains was made by Lyng-Lun the 
unit of weight ” (as I understand this, it means that the twelve 
pipes were arranged to represent a series of cubical contents, 
commencing with 1200 and ending with 100 millet-seed con- 
tents). Dr. Wagener concluded by stating that this system ol 
measures dates back 4600 years. 

Analysing the statement made by Dr. Wagener, it is evident 
that the earliest form of pitch'pi})e known to the Chinese was 0 
bamboo tube, the sound being juoduced as in the Pandean pipes. 
The northern .slope of a range of high mountains on the north- 
west frontier of China, in which lie the head-waters of the Hoang’ 
ho, corresponds fairly well, as locality, with the district whence 
is sujiposed to come the jafle so prizxd in China. The twelve 
bamboo pipes or tubes fixed as .standards of musical notes b) 
Lyng-Imn, corresj)on(l apparently with the twelve jade tubes 
mentioned by the North China Herald as having formed th< 
basis for the measU'Cment of liquids and solids lour thousand 
years ago. The Jade tubes were used as standards of lengtl^ 
and being spoken of as tubes, similarly as the bamboo tubes, ii 
may Ik; inferred that they were also standards of volume-mea- 
surement and of mu-sical pitch, therefore that the hollow poitioi 
or lube had a depth corresponding to the particular note whici 
it was intended to reproduce. Hence these twelve jade tnl^ 
would thus represent a set of Pandean pipes, while the 
length, so as to allow of their being used each as irtandards 0 
9-inch length, could be attained by the addition or insertion oft 
stick or stop of sufficient length, just as is represented tn< 
two “brushes” in question. The lengths of these werefounti 
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tiO be in mUlifnetires> for the logger (which 1 will call A), 228*4 i 
for thie shorter (which I will call G), 227*3 J length of o 
Englisli inches in millimetres being 228*6. The ** handle^* 
peiiedrates into the sheath about 17*7 mm. These handles are 
tai>ered to the end penetrating the sheath. The two ** sheaths*^ 
are not alike in interior form : the sheath A is hollowed out 
conically to a depth of 46*5 mm., the remainder of its length 
having a hole drilled through it of about 2*6 mm. diameter ; the 
sheath G is 70 mm. long, is hollowed out to a depth of 50*5 mm., 
and has no hole through the bottom or end part. 

I was led to conjecture that these tubes or sheaths” might 
he musical jntch-pipes ; and on blowing across their orifices?, the 
shorter produced the sound of high G, the longer or perforated 
one that of high A. By stopping with the finger the hole which 
ppses through the bottom of the “sheath’^ A, the sound of 
high G sharp was produced. These notes I tested with a pitch- 

^his led me to further conjecture that they should present an 
interior diameter in accordance with the condition laid down 
therefor by Lyng>Lun ; that is, such as to give an interior cir- 
cumference equal to 9 grains of Sorghum rubruni laid length- 
ways. Haying carefully calibered the interior diameters, I ob- 
tained a series of values, giving for the interior circumference of 
the G sheath or tube a mean value of 28*32 mm., and for that of 
the A tube 28*44. Through the kindness of Messrs. J. Carter 
and Sons, of High Holborn, London, I obtained a sample of 
Sorghum ruhrum^ and operating on this, as also on a sample 
obtained in Dublin, 1 got for the length of nine millet seeds 
placed end to end the following values in millimetres : 26, 26*50, 
27*10, 27*38, and 28. I took as mean the value 27 mm. (the 
exact mean being 26*995 nmi.), so that the clifference from that 
of the interior circumferences found is only i ‘44 mm. in the 
mean. I may add that from a series of ten measurements kindly 
made micrometrically by Dr. McNab, it appears that the lengths 
of the grains measured by him vary, and would give for the 
lengths of nine placed end to end, the limits 28*804 mm. and 
24*689 mm. 

I consider therefore that, so far, the interior circumferences 
determined imint to the sheaths” being pitch-pipes having 
the standard interior ditnension laid down by Lyng-Lun. 

I thought it worth while furthermore to verify the cubical 
contents of the tubes in millet seeds. The pipe G gave a con- 
tents of 421 red millet seeds, and the pi]»c A of 375; or a mean 
capacity in seeds of 398. d'he wdiiie scevL gave me for G 400. 

What, however, is interesting, is that the end of the “handle” 
which penetrates the G sheath is hollowed out cylindrically, and 
this space holds 39 red seeds, anti would seem to represent 
a standard of one* tenth volume. The corresponding end of the 
A sheath gives for two measiiremenis 37 seeds, or as near as 
possible one-tenth the capacity of that sheath measured in seed 
contained. 

With the measures of lengths of millet seed determined, wc 
may attempt to fix the probable or api)roKimate length of the 
fundamental pitch-pipe ; that is, the length of 81 millet seeds 
placed end to end. Taking 27 mm. as the approximate length 
of nine grains, this length, or rather depth, would be 9 X 27 = 
243 mm. Now there is found for the combined lengths of the 
^‘sheaths ” and “ han<lles ” when placed end to end, the values : 

ram. mm. mm. 

For the G tube, 227*3 + 17 -65 = 244*95, 

,, A tube, 228*4 -f 17*7 = 246*10; 

bo* differing little from the approximate value fouml above. 

r u ^ Other Imnd, the mean interior circumferences 

of the two tubes as probably representing the lengths of nine 
nnllet seeds, we have from the measurement 


*nra. xnm. 

Of the G pipe, 28 32 x 9 =s 254*88, 

„ A-pipj, 28*44 X 9 = ^55 '96. 

It is worthy of remark that by multiplying the mean, end or 
bottom, diameters of the two sheaths, ^ 12*715, 

by 20, the product comes out 254*3 mm. 

Such coincidences can hardly be fortuitous, and to some 
txtfnt justify the presum i)tion that the two jade instruments 
which 1 originally took to be “brushes,” are either original 


standard measures of very great antiquity, or copies more 
or less exact therefrom^ A further determination of the 
lengths of the Chinese red millet seed is evidently desirable 
as a matter of metrical and historical research. 

J. p. o*Reh-ly 



The Cambridge Cholera Fungus 

In reply to Dr. Klein’s letter, I wish to state that’^ 
specimens figured by Prof. Roy in the Royal Socle 
ings appear to be branched, the one shown to me ? 

Dr. Klein is of course perfectly right as to yhis"' 
concerning branching Bacteria ; and his reniarks,-^|lSe'llS(fbl!#uiI^ 
distinguishes between real and false branching, also m 

all the Schizoinycetes. At the same time, the existence of 
form as Cladothrix dicholoma is not without interest, more 
especially since Cienkowski has descriVied for it an involution 
form. 

Wai/i i:r Gardiner 

Clare College, Cambridge, January 31 


As bearing on the subject of the “ Cambridge cholera fungus,” 
it may interest some readers to learn that methylene-blue has long 
been known as a good stain for fungi. My friend Mr. T. Hick, 
Botanical Lecturer at Owens College, showed me, some years 
ago, beautiful preparations of moulds stained with this substance, 
and T have frequently used it for the same purpose, as also 
chinolinc-blue, known as “ blue No, 13 ” of the aniline dyes. 
It is impossible to keep an aqueous solution of the latter for any 
length of time free from fungf)id growth, ihe hyphas of which, 
at a certain stage of development, exactly resemble the forms 
described by Messrs. Roy, Brown, and Sherrington, and my 
specimens, when grown on a slice of potato, developed into 
Aspergillus glaucus. Remembering the very varied appearances 
assumed by the barren hyphee of fungi, dej^ending on nature of 
substratum, relative amount of moisture^ <S:c. , I believe that 
morphological agreement of vegetative ]>arts by no means proves 
specific identity, even when both can be examined in a fresh 
state — a great advantage, as the chemical anrl physical proper- 
ties of the hyphcc can he compared ; but an expression of opinion 
as to lelationship based on the comparison of barren hyphse 
with drawings is simply valueless, and only ]')roves a very 
slender acquaintance with the characters of admitted specific 
value in the determination of fungi. Member-, of the Chytri- 
diarem are common only in hooks ; during! years of prac- 
tical mycological work I h.ive only once met with a species 
belonging to this group, am) this one I could not succeed in 
staining with either methylene- or chinoline-hlue, but Bismarck- 
brown gave good results. I was inclined to attach a certain 
amount of value to this selective power exercised by fungi in 
connection with dyes, until 1 discovered that the bypbae pro- 
ducing the zygospores of Syzygite^ mcgoloearga could not be 
stained with blue, but readily with methyl-green, while the 
hyphae of the conidial stage (grown by us from the zygospore) 
readily absorbed methylenc-blue, but had no affinity for green. 
Interstitial swellings and knob-like outgrowths are not uncom- 
mon on mycelium belonging to widely separated groups, espe- 
cially when the spores are caused to germinate under ab- 
normal conditions, as described in the j ournal of Botany foi 
October 1882. The ]n-otopIasm frequently l>ecomes concentrated 
in these portions, which arc then cut off from the thread by a 
scjitum, and serve as centi-es for a fresh growth, when placed 
under favourable conditions. The absence, presence, or relative 
number of septa vary much in the same plant at various ages 
and under different conditions of growth. 

Jvew G. Massee 


Earthquakes 

In Nature of October 14 (p. 570) you published a letter from 
Prof. O’Reilly regarding the great earthquake of Carolina, and 
drawing attention to the tendency of earthquake lines to assume 
the direction of great circles. S > far his observations were 
identical with a theory I had myself elaborated, and which I 
embodied in a paper written at the beginning of the year 1884, 
now in the hands of the Committee of the Cieological Society of 
London, but never presented to the Society. So long ago as 
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that pedod I had drawn attention to what 1 pointed out as the 
two pnncipal earthquake great circles — one, the Japan and 
Rocky Mountain system, with one of its poles in lyor w. long., 
a5® S. lat. ; the other, the Himahyic, with its north pole approxi- 
mately in 45* N . lat, , 1 6o* W . long. The former has been frequently 
describe^ and Scrope Volcanoes** P. 303) suggested a theory 
to explain it occurrence. The latter is little less remarkable, and 
is at the moment even more interesting, as, with the exception 
of the^ Carolina earthquake, all the great earthquakes and 
volcanic eruptions of the last five years may be referred to it. I 
may instance the cases of Krakatab, Kashmir, the Caucasus, 
Spain, Cotopaxi, New Zealand, and the recent Mediterranean 
disturbance, all of which occurred within a few degrees of the 
line or actually on it. Now it is remarkable that this line is 
marked through a considerable portion of its course by the 
presence of disturbed Miocene rocks, so much so that I have felt 
justified in calling it the Miocene line. 

The paper referred to contained a theory too long to he 
worked out in the compass of a let cr, but founded on the 
changes in form which must occur when a plastic body falls by 
the action of gravity towa* ds a primary. A little consideration 
vrill show that, as the action of gravity is inversely proportionate 
lo^ the square of the distance, the for\vard portion of such a body 
will be continually pulled away from the posterior, and an 
original sphere will in its descent become deformed into a pro* 
late spheroid. Now the result is, I believe, c.ilculable for a 
body like the earth, even under the present conditions of its 
annual approach to the sun, in other words its fall from aphelion 
to perihelion. During periods of extreme eccentricity of the 
orbit the fall and consequent deformation were much greater. Tlie 
main factors in the calculation are of cour'C : (i) the distance 
from the primary of the commencement of the fall ; (2) the 
diameter of the falling body ; (3) the distance fallen ; and (4) 
the comparative masses of the primary and the attracted body. 
Beyond this, consideration has to be given to what we may term 
the specific resistance t > deformation of the particular botly. 
The latter, indeed, secm'< to be the principal factor in determining 
the amplitude and periodicity of earthquakes. 

It is difficult for the geologist at this remote spot in the Far 
Fast to keep in touch with the daily progress of geology at home, 
but there is one jirobably counterbalancing advantage — in the 
enlai^ed view he has to take of the mid-Tertiaiy' epoch as a 
factor in geologic change. Thomas W. Kingsmiu. 

Shanghai, November 30, 1886 


THE CALENDAR AND GENERAL DIRECTOR Y 
OF THE SCIENCE AND ART DEPARTMENT 

' INHERE is a general impression on the Continent, and 
1 even in England, that English teachers of science 
carry on their work with little direct relation to one 
another. Twenty-five years ago this impression was not 
incorrect, but any one who will take the trouble to read 
the ** Calendar and General Directory of the Science and 
Art Department for the year 1887/* lately published, will 
sec that it is no longer true, and that very important steps 
have been taken towards the establishment of an organised 
and efficient system of scientific instruction. At South 
Kensington we have now a School of Science, which 
maintains the most intimate connection with a vast 
number of science schools and classes in all parts 
of the United Kingdom. Here we have at least 
the germs of a proper system, and it depends upon 
the country itself whether we are to remain content with 
what has been achieved, or are to continue the work we 
have begtm until it can be pronounced completely adequate 
to the needs of modern times. 

The movement which has led to these results may be 
said to have begun in 1853, when the Department of 
Practical Art was expanded into the Department of Science 
and Art. The immediate object of this change was to 
secure that the advancement of practical science should 
be directly encouraged, and it was decided that the end 
could be most surely attained by the creation in the 
metropolis of a school of the highest class, capable of 
affording the best instruction and the most perfect train- 


in^,** and by help rendered to local institutions fy 
scientific education. For some time h seemed not im 
probable that the scheme would be, at least in part^ s 
failure. No general system of making grants appucami 
to the whole country was devised until 1859. Expentnehta 
schools were established by special Minutes, the arrange 
ment usually being that the teachers were to receive pay 
ments from the Department in the nature of certificate 
allowances, and that their incomes, from fees, subscriptions 
and other sources, were to be guaranteed by the Depart 
ment for a certain number of years at amounts varying ii 
different places. In this way science schools were openec 
at Aberdeen, Birmingham, Bristol, Barking, Leeds, New- 
castle-on-Tyne, Poplar, Stoke-on-Trent, St. Thomas’i 
Charterhouse, Truro, Wigan, and Wandsworth. It was 
found, however, that there were but few places where s 
man could earn his living by teaching science alone ; anc 
in 1859 the only science classes in operation under the 
Department, irrespective of the Navigation Schools, were 
those at Aberdeen, Birmingham, Bristol, and Wigan, the 
number of persons in attendance being 395. Then a 
new plan was tried. In 1859, when the late Lord Salis- 
bury was Lord President, the first General Science 
Minute was passed, enabling any place to establisl 
science classes, and to obtain Stale aid according tc 
certain fixed rules. The effect of this measure surpassec 
the hopes of those by whom it had been suggested. A 
number of new schools and classes were rapidly formed 
so that, in May 1861, at the first general and simul- 
taneous examination of classes, there were 38 classes 
with 1330 pupils, not including some 800 pupils in classes 
not under certificated teachers. Since that time there 
has been constant progress, as the following table will 
show ; — 

1862 ... 70 schools with 2,543 pupils in 140 classes 

1872 ... 948 „ 36,783 ,, 2803 „ 

1882 ... 1403 ,, 68,581 ,, 4881 „ 

1885 ... 1542 „ 78,810 „ 5649 ,, 

In some schools there are classes both for science and 
for art, and in such cases it is interesting to note the 
relative proportion of the number of pupils in the twe 
departments. At the School of Science and Art in 
Reading, for instance, there are 200 art students, and 
only 90 students of science. At the Central Board Schoolj 
Rochdale, on the other hand, while there are only 5c 
students of art, there are 190 science students. In som€ 
instances the numbers are evenly, or almost evenly, 
balanced. At a school in Deptford there are in each 
department 160 students, and at another, in Bristol, art 
has 360 students, science 350. 

The number of teachers varies, of course, very con- 
siderably. The following tables, compiled from th< 
details presented in the “ Calendar and General Direc- 
tory,” show the number of schools which have each 
three or more teachers ; — 


I. 

Schools in which both Science and Art Classes are held 


Schools . 

iij 

8i 

40 


24 

*5 

*4 

9 

4 

t 

a 

3 

a 

: 

Teachers. . 

3 

4 

S 

6 

7 

b 

9 

Js> 

ji 


^3 

*4 


il 


II. 

Schools in which Science Classes only are held 


Schools . . . 

105 

3^ 

24 

It 

X 

3 

4 

2 

X 

X 

z 

Teachers . . 

3 

4 

5 

6 

7 

8 

9 

JO 

XX 

»3 

*4 


The progress of the central institution— -the “sch^! 
of the highest class, capable of affording the best in- 
struction —has been in its own way not less remark* 
able. The removal of some of the courses of the School 
of Mines to South Kensington greatly increased thi 
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number of students, partly because the instruction was 
rendered more thorough and efficient by the addition of 
laboratory and practical instruction in physics, mechanics, 
biology, and geol<^y, and partly because South Kensing- 
ton was more convenient for students than J ermyn Street 
or Oxford Street. The school was also rendered more 
useful by the fact that, after the transfer, a few teachers, 
and promising students who undertook to become 
teachers, were brought up to London to be trained. This 
system has been developed, and now from fifty to sixty 
teachers are annually trained in different branches of 
science. A system of short summer courses for teachers 
has also been organised, and this opportunity of improv- 
ing themselves is highly valued by the teachers, about 180 
or 200 of whom are selected annually from some 500 or 
600 applicants. 

The affiliation of the School of Mines to the Normal 
School of Science in 1881 marked an era in the history of 
the institution and in the history of scientific work and 
education in this country. Students of all classes receive 
in these united schools systematic instruction in the 
various branches of physical science. The institution is 
primarily intended for the instruction of teachers and of 
students of the industrial classes selected by competition 
in the examinations of the Science and Art Department, 
but other students are admitted so far as there may be 
accommodation for them, on the payment of fees fixed at 
a scale sufficiently high to prevent undue competition 
with institutions which do not receive State aid. 

All this is fully and clearly set forth in the “ Calendar 
and General Directory,” where also the reader will find 
ample details as to the Science Collections, the aid 
granted to local museums, the Committee on Solar 
Physics, the relation of the Government to scientific 
research, the Geological Survey, the Museum of Practical 
Geology, the Mining Record Office, and the scientific 
establishments of Edinburgh and Dublin. 

In an article on National Education in Science and 
Art,” the Times on Monday last expressed a doubt whether, 
after all, any country can be much ahead of England in 
the number and excellence of its scientific institutions. 
The Times takes far too favourable a view of the relative 
position of the United Kingdom in such matters. Re- 
cent Consular reports have shown that our traders are 
being steadily beaten by German competitors in many 
great foreign markets ; and the explanation is that, not- 
withstanding the progress we have made, our system of 
scientific instruction will not compare, in comprehensive- 
ness and thoroughness, with that which has grown up in 
Germany. The limes^ although unwilling to admit the 
superiority of our rivals, readily grants that as a nation 
we do not yet do enough for the pi emotion of science. 
It says 

“When the general condition of popular artistic and 
scientific instruction is viewed, there can be no question 
that it is not in accordance with national responsibilities, 
whatever the average may be elsewhere. A primary 
result of the discovery is to abate some of the admiring 
content which study of the contents of the Science and 
Art Department's ‘Calendar and Directory 'is calculated to 
produce. To the Science and Art Department has been 
committed the task of imbuing the nation with those two 
extensive branches of human learning. The depreciatory 
estimates so freely offered in these days of the industrial 
attainments of the nation in each of them suggest either 
that the Department is not altogether equal to the enter- 
prise, or that it has not been provided with the proper 
instruments.” 

The Times urges, with much force, that wealthy men 
have a magnificent opportunity of serving their country 
by following the example of the late Sir Joseph Whit- 
worth in the endowment of scholarships, exhibitions, and 
prizes for students of science. With its remarks on this 
point all who are interested in science will agree ; but it 


is necessary to point out that, however generous private 
persons may be, they cannot possibly meet the wants of 
England, with regard to science, in our time. This task 
can be properly undertaken only by the community as a 
whole, acting through its organ, the State. If it is not 
undertaken on the scale which circumstances have ren- 
dered necessary, we must be prepared to pay the penalty 
in diminished commerce and industry. On the other 
hand, the success which has attended our efforts in the 
right direction in the past ought to encourage us to make 
further sacrifices. There cannot be the slightest doubt 
as to the eagerness with which increased opportunities 
for scientific education of the highest order would be 
taken advantage of. At South Kensington there is not 
nearly room enough for the large number of students who 
annually seek admission, and like pressure will probably 
soon be experienced at many less important centres of 
scientific training. Here the Times speaks out strongly 
and well 

“ If the industrial classes in England be more or less 
deficient in taste and technical intelligence, it is from 
absence, not of natural aptitude, but of educational oppor- 
tunities. Keenness of Continental competition may be 
far from an unmixed evil if it frighten Englishmen who 
have the ability into using it for the remedy of the short- 
coming. Dulness and mental lethargy are in themselves 
evils, apart from the danger they cause of a loss of trade. 
A workman without insight into the meaning of the work 
he is doing, and with no perception of its real capabilities, 
is a mere bondsman to his occupation, instead of its 
master. While we suspect, as we have intimated, the 
existence of an exaggerated tendency to extol foreign 
technical training, the llritish mechanic will have no reason 
to regret the propensity, if it conduce to his equipment 
with the means of industrial enlightenment needed to 
convert his vocation from base drudgery into an art.” 

That the working classes are becoming alive to the 
necessity of an improved system of scientific and technical 
instruction may be inferred from the resolution on the 
subject which Mr. Howell proposes to move in the House 
of Commons. This resolution we print elsewhere, and 
our readers will agree with us in wishing Mr. Howell all 
success in the admirable enterprise he has undertaken. 


THE PROGRESS OF ASTRONOMICAL 
PHOTOGRAPHY 

I N the Annuairc for the present year, published by 
the Bureau des Longitudes, is an important article 
by Admiral Mouchez, the Director of the Paris Observa- 
tory. The article is really a history of the various appli- 
cations of photography used by astronomers up to the 
present time, and the history is very well done. The 
article contains many details relative to the work which 
has recently been going on in the Paris Observatory, 
which we think will be read with very general interest. 

In the new instruments which the Brothers Henry have 
recently constructed at the Observatory, before a plate is 
taken the telescope is pointed approximately to a bright 
star, which is examined with an ordinary eye-piece, armed 
with a blue glass. In this way a slide can be placed very 
near the chemical focus, but in order to determine the 
focus exactly, an image of a star is made to run six or 
seven times along a very small plate at different marked 
distances inside and outside the focal point, as previously 
determined. An inspection by a magnifying glass of the 
different trails left by the star on the clichd shovrs which 
was the most exact chemical focus employed to produce 
them. This when once done really needs no repetition, 
but as a matter of fact the operation is repeated once' a 
month. 

Another point which the Brothers Henry have already 
settled is, that in the case of very many photographic 
plates of extreme sensitiveness the plates are practicaBy 
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useless unless they are prepared almost immediately 
before they are required, so that as a matter of fact very 
sensitive plates are now avoided. 

Another limit to the sensitiveness which can be utilised 
is the diffused ligfht proceeding from the atmosphere, 
either from the gas of a large town, as in Paris, or from 
the presence of the moon. sensitive plates are 

liable to be fogged even by diffused light in the case of 
very long exposures. 

We have before referred to the arrangements employed 
for enabling the images of stars to be differentiated from 
any accidental spots or dots on the plate. The plate is 
practically exposed three times to the region of the 
heavens, with such a small variation of position, however, 
that the three images of the star on the plate appear as 
one to an observer who looks at it casually, and a 
magnifying glass is really necessary to discover the triple 
nature of the image. This method of working has been 
found to have advantages which were not anticipated in 
the first instance ; thus, for the same total time of ex- 
posure the images of much more feeble stars are recorded 
with the three successive exposures than with one alone. 
This arises from the fact that the stars of the lower mag- 
nitudes, only being represented by very small points from 
1/30 to 1/40 of a millimetre in diameter, would escape all 
observation by the naked eye, and would not be visible at 
all on paper copies ; while the three exposures give a larger 
image visible to the naked eye, and perceptible on a paper 
positive. Moreover, if a small planet is included in the 
region being photographed, the deformation of the small 
triangle would instantly betray its presence, even with an 
exposure of a quarter of an hour. Admiral Mouchez has 
calculated that a planet at twice the distance of Neptune 
would be easily recognised in three successive exposures 
of an hour each,— the motion of Neptune in half an hour 
quite destroying the triangle which it, like the stars, would 
make were it at rest. 

The real and serious objection to the triple exposure is 
the wonderful patience and skill that are required to keep 
the instrument for three consecutive hours, without a 
moment’s relapse, pointed rigorously towards the same 
spot in the sky. 1 his is very trying work, and apt to 
overstrain those who perform it. Admiral Mouchez is 
alive to the fact that the way to obviate this difficulty is 
to increase the aperture of the object-glass, and this is 
what probably will be done before ver\' long. 

Some very' interesting information is given regarding 
the microscopical appearances of the images of the stars 
seen on the negatives -.—“ The microscopical study of the 
cUMs presents, moreover, much interest from many 
points of view, and the appearances of the images of the 
stars is so characteristic that it is impossible to confound 
them with accidental spots, as has been generally sup- 
posed ; were this point of view alone regarded, it would 
perhaps be useless to multiply the exposures of the same 
plate. The stars appear on the plate, in fact, not under 
the simple form of a round spot of uniform black tint 
diminishing and becoming clearer as the star gets smaller, 
but as a mass of small, round, black points, very close to- 
gether towards the centre for stars of the ten or twelve 
larger magnitudes, and more and more sprinkled, still 
retaining their blackness, for the fainter stars ; and at the 
extreme limit beyond those stars w'hich give a definite 
and certain image, there still appear on the clkht^ some 
small groups of little points scattered sparsely, but evi- 
dently recording still fainter stars, the existence of which 
can only be suspected without any means of further con- 
firmation. 

‘‘Unfortunately, whatever progress we may make in 
optics or in photography whatever, penetrating and 
sensitive power we may nope to give to our instruments, it 
is evident that we shall never succeed in seeing the most 
distant stars, and that at whatever limit we may arrive, 
there will always be beyond it an infinity of others lost in 


the profundity of the heavens which will always esci^M 
our knowledge^ but it is by photography and the scientific 
study of negatives that we i^all able to go furtl^ tban 
by any other means. From a chemical point of view alsC 
the microscopical examination of the stellar images wil| 
not be without interest, because it will help us to under-^ 
stand how the light acts upon the molecules of the 
soluble salts of silver which are contained in the stratum 
of organic material which forms the sensitised plate. It 
is not, as I have already stated, in giving a uniform tint, 
more or less decided, according to the magnitude of the 
star, over the whole image, but really in decomposing 
a greater or less number of particles of salts of silver 
over this area, that the light works ; so that we can 
define the image of a very feeble star as a resolvable 
nebula, and the others as insolvable nebulce surrounded by 
a resolvable portion. 1 have never seen around any of 
these images the rings referred to by several astronomers, 
which have the appearance of diffraction rings seen in 
telescopes. 

“ To establish the relationship between the scales of the 
optic and photographic magnitude of the stars, Bond has 
made a series of interesting experiments by varying the 
time of exposure and the aperture of the object-glass. 
These experiments have led him to an interesting result 
on the mode of action of light. He has found that a 
certain time elapsed before the action manifested itself at 
all, and then that it did so suddenly, ten or a dozen mole- 
cules of salts of silver in each superficial .second of arc 
were attacked by the light ; after this the number increased 
very rapidly according to the time of exposure. This 
mode of action seemed to him obscure and difficult to 
explain. But it scenes to follow from these facts, and 
from the examination of our that in the manufac- 

ture of the bromide of silver, and the preparation of 
sensitive plates, it is of the highest importance to obtain 
the finest possible pulverisation of the salt.’' 

As there is to be a Conference of Astronomers at Paris 
next Easter to discuss the whole question of astronomical 
photography, it is well that Admiral Mouchez and his 
staff are accumulating so many facts to help in the 
discussion. 


^fE TEOROLOGICA L CONDI 7VONS A T THE 
TIME OF THE ERUPTION OF MOUNT 
TARA WERA, NEW ZEALAND 

I N the CfOvcrnment Sanatorium at Rotorua there is a 
self-registering barometer kept by Dr. Ginders. This 
shows that at 9 a.m. on June 9, the atmospheric pressure 
was 29 30 (at about i coo feel above ilie sea). 1 1 decreased 
and reached its lowest point of 29 00 at 4 p.m. on the oth. 
It then began to rise. At midnight it was 29 08, and at 
I a.in. on the loth— just before the eruption — it was 29*10. 
This pressure was maintained all through the principal 
part of the eruption, after which the glass began to rise 
again, reaching 29 2 5 at noon on the loth. The curve, 
elsewhere smooth and even, shows from 3.30 a.m. to 6 a.m. 
a number of small oscillations which treble its thickness. 
None of these oscillations are recorded before and none 
after 6 a.m. on the 9th, except a single one at j p.m. op 
Friday, the nth. These oscillations are attributed to 
earthquakes, but, whatever may have been their cause^ 
they certainly mark the outburst of Rotomahana and the 
crisis of the eruption. 

Another barometer at Ohinemutu, belonging to Mr. 
Edwards, of the Native Lands Court, read as follows ; — 

June 9, 10 a.m 29*30 inches 

4.30 p.m 29 00 „ 

,, 10, 1.55 a,m 29*20 „ 

The following is the rainfall at Rotorua: — 

Tune 4 inches 

.. 5 ..- ®-S8 .. 
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Hierewas no rain at Rotorua between the 5th and the 
-eruption, but it rained on the 9th at Wairoa and at 
Ateamuri, on the Waikato. 

At Rotorua the slight mud-shower fell in directions 
from south-east to south-west, but most from the south- 
east, as ascertained by an examination of the telegraph 
poles. At Taheke, on Lake Rotoiti, the mud must have 
fallen with a south-south-east wind. At Galatea, eighteen 
miles cast-south-east from Rotomahana, no mud fell ; but 
the scoria was thicker on the north-west than on the 
south-east side of the houses : evidently no strong wind 
was blowing. 

The night of the 9th was calm and fine. During the 
earlier portion of the eruption there was a slight south- 
westerly wind at Wairoa, which increased to a strong gale 
at 3 a.m. At Rotorua there was a slight south-easterly wind 
up to 4 a.m., when the south-westerly gale reached there 
from Wairoa. At Taheke, on Lake Rotoiti, the wind 
changed to south-^^ est at 9 a.m , but there was no gale. 
At Napier a southerly gale commenced at 4 a.m. ; at 
Gisborne, in Poverty Bay, a south-westerly gale was 
blowing ; at W^iapu a strong north-westerly wind was 
blowing from 3.15 a.m. to 4.30 a.m., when it changed to 
the south-west. At the East Cape there was a strong 
southerly gale. It appears therefore that the south- wcst- 
crly gale at Wairoa had no direct connection with the 
eruption, for it commenced about the same time all over 
the east coast from Napier to the East Cape. 

I was surprised to find that the eruption had caused no 
great atmospheric disturbance, except in its immediate 
neighbourhood, and that there was no evidence at all of 
any indrawing currents. The reason for this, no doubt, 
is that the area over the openings which was violently dis- 
turbed is small, so that equilibrium was restored at very 
short distances around. For this reason a volcanic erup- 
tion has none of the ctTecls of a cyclone. The eruption 
was, as usual, the cause of much electrical disturbance, 
but this did not affect the weather. F. W. Hutton 


FEW OF OUR ]V FATHER TERMS 

-A RECENT skirmish in the Tinics^ on certain words 
in common use among English meteorologists, and 
prevalent in our weather reports, suggests that a little 
overhauling of those and similar terms may be from time 
to time desirable. In a branch of knowledge which, 
simultaneously with its growth, becomes more and more 
popular, new terms expressive of new ideas should not 
only be accurately descriptive of facts, but should be 
adapted to popular imagination. 

If we cannot have such terms as “ helix and ant- 
helix,"' the Meteorological Department cannot be on safer 
ground than in their adoption of the terms “ cyclone " 
and “cyclonic,"’ “anticyclone'" and “ anticyclonic " ; 
these words being precisely antithetical, and expressive 
Of phenomena which are the opposites of each other in 
almost all their characteristics. To both of these words, 
however, objections have been raised, and these objec- 
tions have been somewhat inconsistently based on differ- 
ent reasons. The word cyclone has been objected to 
because it teriifies our women ; but its equivalent, “ re- 
yolver," would produce at least as alarming an effect. 
They would soon, however, get accustomed to the use of 
either. The most unscientific people will quickly under- 
s^nd that when the laws which govern a particular kind 
of atmospheric circulation have once been proved to be 
identical, whether that circulation bj violent, moderate, 
or feeble, it becomes desirable to have a single tenn 
descriptive of such a circulation. Such nouns as “ hurri- 
cane," “storm," &c., can be employed, if wc please, 
to denote that the disturbance is of a violent or severe 
character ; while we have plenty of adjectives, strong 
or mud, to be employed at discretion. Perhaps this 


will be still more fully realised when the public un- 
derstands that, in any particular instance, the circulat- 
ing winds may vary between the most violent and 
the lightest during the progress of the disturbance. As 
Mr. Abercromby clearly states it : “ The same cyclone 
may develop the energy of a hurricane soon after its birth 
in the West Indies, and, after a long and stormy life in 
its passage across the Atlantic, die surrounded by gentle 
summer winds on the rocky coasts of Norway." The 
original use of the term “cyclone" was almost limited to 
the phenomenon in its acutest stage ; and, owing partly 
to this fact, meteorologists have been disposed to apply 
the expressions “ cyclonic system " and “ cyclonic efis- 
turbance," &c., to the gentler instances or stages of this 
kind of circulation, rather than the word “ cyclone" itself; 
but the latter word might now be used without hesitation, 
for it is most true that “ a progressive science uses words 
provisionally to express provisional ideas, and as the ideas 
increase in clearness and precision " (and, we may add, in 
extension) “ the word has to take on new meanings." 

The term “ anticyclone " has been recently objected to 
as possessing absolutely no significance, an objection 
which is not in itself worthy of discussion in these pages, 
'Phis objection is, however, probably founded on one of a 
more serious nature, viz. that anticyclones are merely 
interspaces between cyclones. Such interspaces do, of 
course, exist, and they occasionally travel on without 
undergoing any very rapid change of form in company 
with the cyclones, liut the interspaces between circles or 
ovals are not circular or oval ; and further (as is more 
important to observe, and as has long ago been shown to 
be true) the anticyclone proper has characteristics of its 
owm which distinguish it from these interspaces : its 
^ movements are often slow, or it is stationary for a con- 
j siderable period, while in both hemispheres it has the 
i power of deflecting the course of the cyclones moving in 
its vicinity more or less towards the right, except in par- 
ticular positions. 

Now let us look at the word “depression" and the 
ideas associated with it. It would probably be an im- 
possible as well as an undesirable task to get rid of this 
^ term altogether, but for this reason it becomes all the 
I more necessary clearly to define its meaning. Originally 
it signifies a lowering of the surface of the barometric 
column due to a diminution of pressure on the surface of 
the mercury in the cistern. It is equally well employed 
to designate a “taking off" or diminution of atmospheric 
pressure. In any case, it might be employed to designate 
such a diminution of pressure as takes place during the 
les.sening or the passing off of an anticyclone. But by 
common usage it has come to be practically equivalent to 
cyclone, the only difference being (i) that it naturally 
refers to the diminution of pressure within the cyclone, 
and not the circulating winds, and (2) that it can be use- 
fully applied to areas diverging considerably from the 
circular form. The ease with which the idea of a saucer- 
shaped hollow in the ocean of atmosphere is entertained, 
and the associations of the word “ gradient " (a word 
valuable, suggestive, but figurative — a word for which 
1 can find no substitute, unless it be a coined one), have 
certainly led to some misconceptions. Over the front or 
ascensional part of a cyclone, atmospheric pressure is 
greater at the level of four, five, or six miles above the 
earth’s surface than over surrounding regions at the same 
level. It would be well for our storm-warnings if more 
people w^ere careful to observe the violent north-westerly 
upper-current prevailing immediately in front of, and 
oyer, the southerly winds which we feel when a cyclonic 
disturbance is coming upon us from west-south- west The 
few who have noticed this cannot fail to be struck by the 
fact that at the level of the cirrus the pressure must 
increase with extreme rapidity at the same time that pres^ 
sure is decreasing at the earth’s surface. It is true that 
in the rear of the disturbance an extension of the great 




polar area of depression in the higher regions of the 
atmosphere is shown by the movements of the higher 
clouds. Any one who will be at the trouble to chart out 
these phenomena will feel that the neat little orographical 
maps of the atmosphere with which some of our popular 
writers on weather would present us are exceedingly 
different from the realities. 

The terms “col/’ ridge,*’ trough/* ^c., for a similar 
reason, while assisting the popular imagination, perhaps 
assist it in the wrong direction, and I would, though with 
much deference to better authorities, suggest that such 
terms as “ arm,” “ band,” “ belt,” “ extension,” &c., might 
be employed with a little more safety. To the terms 
“deep,” “depth,” “ high,” “ height,” might not my own 
respectable old words, “ intense,” “ intensity,” even now 
be found preferable.^ and for the word “shallow” the 
word “ slight ” in many cases be advantageously substi- 
tuted ? I am aware that in a magazine article or in a 
weather report some variation of terms and expressions 
is frequently desirable, but the cover has not yet been 
fairly drawn ; and an abundance of useful words is still 
available, without recourse being had to terms either 
borrowed from foreign languages or expressive of incorrect 
ideas. W. Clement Ley 


NOTE ON INSTANTANEOUS SHUTTERS 


was quite free under the action of the driving fbrce^ but ^ 
friction enters largely into the account j and even if it 
did not, no large error will be introduced in calcidating 
the photographic effect of shutters of this class by assuming 
that velocity of the moving part is uniform during exposure 
and equal to its mean velocity. 

The photographic effect of a shutter is measured by the 
sum of the products of each element of aperture brought 
into action by the shutter and the time for which that 
element acts. This measures the total amount of light 
which passes through the lens during exposure, but it does I 
not necessarily follow that the light should be uniformly 
distributed on the sensitive plate. This, indeed, only 
happens when the shutter is at the optic centre of the 
combination. 

In mathematical notation, if the path of a point in the | 
shutter be along a line x% and if (/ be the area of the | 
lens expressed in terms of a*, and Tx the time for which 5 
dU^ the element of area exposed in passing from x to 1 

X + dx, acts, then the photographic effect of the shutter is ; 

) 

TxdUf taken between the proper limits of x, - 

The photographic efficiency of a shutter may be taken 
as the ratio of this quantity to the whole area of the lens, j 
multiplied by the whole time of exposure, or T'U\ 

The result of integrating the above expression may 
always be put in the form 

aTU\ 


^ T'HE introduction of rapid dry plates having made a 

I general demand for mechanical shutters, a large 
variety are now offered for sale by the various makers. 
Many of these shutters are neat and ingenious, but nearly 
all have a tendency to shake the camera during exposure, 
and in the only one which I have seen for sale in which 
this mistake has been avoided the photographic efficiency 
of the arrangement has been impaired by the opening 
being made to assume the form of a gradually expanding 
and contracting hole ; the idea being, 1 am told, that 
while the opening is small it will act as a stop and secure 
definition. This, of course, is true to a certain extent — 
how far, I will inquire presently. 

I do not know whether the general theory of mechanical 
shutters has been discussed, but if it has it is certainly not 
well known, and perhaps the following remarks, which 
point out what the photographic efficiency of the various 
classes of shutters is and their effect on the steadiness of 
the camera, may be of some use. 

Shutters may be divided into two chief classes, viz. 
those in which the principal moving part consists of a single 
piece, and those where the moving parts are multiple ; 
the great difference between them being that, while the 
first class must exert either a force or a couple on the 
camera during c.sposure, the second class may be so 
designed as to exert neither. The first class con- 
sists of drop-shutters and revolving disks with an 
aperture which passes across the lens, and of those 
snutters where a sliding piece rises and falls or a 
hinged piece opens and shuts. C.f the second class I 
only know of one as being in the market, though probably 
many amateurs may, like myself, have made them for 
their own use. In this shutter two plates, occupying the 
position of the ordinary stop in the lens, separate and conic 
together again. Each plate has a deep V-shaped notch in 
it ; the apex of each V when the shutter is closed being 
in the axis of the lens. The opening is therefore a quadri- 
lateral figure which gradually expands and contracts. 

The mechanical arrangements of nearly all the shutters, 
except those belonging to the revolving disk and drop- 
shutter class, are such as to make the motion of the 
shatter a simple harmonic function, or nearly so, of the 
lime from the commencement of exposure, while in the 
drop-shutters and disks the aperture may be taken as mov- 
ing across the lens with a neariy uniform velocity* This, 
of course, would not be true if the motion of the parts 


where a is a numerical constant, which therefore expresses 
the efficiency of the particular shutter considered. 

I subjoin a few results showing the efficiency of several 
different types of shutter; — 

Efficiency 

(1) Drop-shutter with circular aperture (uni- 
form velocity) « = *43 

(2) Harmonic opening from one side (.r pro- 
portional to cos pt) a ^ 'S 

(3) Harmonic opening from centre, the open- 
ing being a circular hole of radius p (proportional 

to sin a — 'S 

(4) 1 Harmonic opening from centre, the 
aperture being formed by the edges of two plates 
which recede from a diameter of the lens and 
the boundary of the lens (,v proportional to 

sinp/) ... =a 764 

It Will be seen that as far as efficiency goes the drop- ; 
shutter is lowest on the list. * 

The next two have the same efficiency, but while the i 
second has a tendency to shake the camera the third has j 
not. If, instead of assuming that the aperture in this 
case was circular, we had made it square, as in the shutter 
before referred to, the efficiency would not have been quite 
as great as *5. 

No. 4 has the highest efficiency of any, viz. 764, and 
differs from the last merely in having no V“Shaped notches 
in the plates which close the aperture, so that the opening i 
begins as a slit instead of a point. Thus by the adoption 
of the square expanding aperture nearly 40 per cent, of 
possible efficiency is lost. 

The gain in definition caused by the aperture acting as 
a stop may be estimated by comparing the amount ofj 
light (Ui) admitted while the opening is small enough to ^ 
make the definition good, with the total amount of light | 
admitted (/.) minus (Ui), remembering that the greater the I 
aperture up to which the shutter majr open without sensibly | 
impairing the definition the less is the possible gain in \ 
definition from the use of a stop. Thus, suppose the 
greatest aperture consistent with good definition to j 
p^ X full aperture (/?*). Then the use of a stop of radius p 1 
can only reduce the radius of the circle of confusion abou^ i 

the image of a point by — times what it would have : 

* ThU t)»« form which I use, bat 1 am not aware of any ihutter of the 
kind beinit in the market. 
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been bad tbe whole aperture been employed. The im- 
* pyovement in definition, then, due to the expanding shutter 
^ actttg as a stop is given by the expression — 

1 ' " 

k z-z-i* 

The curve below shows the improvement in definition 
cstlculated from this expression, the abscissm being pro- 
portional to-^. It has a maximum value of 1*5 nearly 

: when ^ is about ’8, but falls away rapidly on either side 
^ of this value. 

' Thus when a stop of *8 times the full aperture is suffi- 
cient to secure definition, the square expanding aperture 
niay be said to answer the purpose. Ihit a better result 
with less exposure could be obtained by the use of shutters 
of type (4) with a separate stop of the right size ; for it 
may be shown that with the sq^uare expanding aperture 
the amount of light admitted while more than eight tenths 
open is not more than 8 per cent, of the whole, and not more 
than 8 per cent, of the light would be lost if a *8 stop 
were used. But a shutter of type (4) admits nearly 40 per 
cent, more light than the expanding square, so that there 
would be a gain of something more than 30 per cent, in 
light by using it. 

This is rather understating the case, for the efficiency of 
a shutter as defined above is increased by the use of a stop, 

K-S 
K 4-V 



the whole aperture of the stop being uncovered for a finite 
time while the whole aperture of the lens is only uncovered 
for an instant. 

To see what effect an unbalanced shutter has on the 
steadiness of the camera and definition of the image, the 
mass of the unbalanced moving part of the shutter, the 
m^s of the camera, its period of vibration on its support, 
and Its radius of gyration must be taken into account, as 
well as the time of exposure. The exact investigation of 
the motion is very much liL e that given by Helmholtz of 
the motion of a pianoforte-wire when struck by a hammer. 
But without entering into mathematical details it is easy 
to approximate to the required result in a large group of 
cases, viz. where the time of exposure is short compared 
with the natural period of the camera on its supports. This 
will apply to cameras held in the hand for all exposures 
which could be effectively used with such a support, and 
in most other cases when the exposure is less than a fiftieth 
of a second. 

The camera and shutter may now be compared to a fly- 
wheel free to turn with a small load on its rim, which, by 
»ome mechanisin on the wheel, can be made to vary its 
position. If the fly-wheel is at rest to begin with, the 
motion of the system when the load is caused to move is 


given by the condition that the moment of momentum of 
the fly-wheel and load together is nothing, which implies 
that 

velocity of rim of wheel _ mass of loa d 
velocity of load mass of rim * 

Suppose that the camera is replaced by a fly-wheel 
which has the same moment of inertia and a radius equal 
to the distance of the centre of oscillation of the camera 
on its support from the shutter, the mass of the equivalent 
fly-wheel will be less than that of the camera on account 
of its distribution, so that the angular motion of the 
camera about the centre of oscillation will be somewhat 
greater than 

mass of shutter X t ravel of shutter 

mass of camera X radius of oscillation 

As an example, suppose the ratio of the masses to be 
1/100 and the travel of the shutter one inch, if the radius 
of oscillation lies between one foot and six inches, the 
angular movement of the camera will be between three 
and six minutes of arc, or from one-tenth to one-fifth of 
the apparent diameter of the sun or moon. 

In the case of drop-shutters acting by gravity, the 
camera begins to move upwards at the moment the 
shutter is released, and will go on moving upwards until 
it is as much above the new position of equilibrim which 
it would assume on the removal of the weight of the 
shutter as it was below it when the latter was attached. 
So that if the time of exposure be half as long as the 
natural period of the camera, the whole extent of the 
angular motion will show on the sensitive plate. 

I have recently made some experiments to see how, 
when the camera was held in the hand, the accidental 
motions of the support compared with those due to the 
action of the shutter. It would, 1 think, at first sight be sup- 
posed that the former were the more important of the two. 
The experiments were made by weighting a piece of 
looking-glass to represent the camera, and then, holding 
it as the camera would be held, reflecting the sun on a dis- 
tant screen and noting the displacement of the patch of light. 

I found it in my own case to be continual, vibrating at a 
rate of something like four per second, through an angle 
of about one in six hundred to one in eight hundred, im- 
plying, of course, half this motion in the camera ; that is, 
from three to two minutes of arc. The time of the whole 
vibration being about one-fourth of a second, if the time 
of exposure was as much as one-eighth of a second the 
whole of this would show on the plate, but for exposures 
of one-twentieth of a second the loss of definition from 
this source would hardly be appreciable. The weight of 
the camera in this case was small— little more than a 
pound — and so unfavourable for steadiness. 

The general conclusions to be gathered from the fore- 
going remarks are ; ( i ) That there is room for great improve- 
ment in the photographic efficiency of shutters ; (2) that all 
the ordinary kinds shake the camera when the exposure is 
i rapid ; but that (3) for comparatively long exposures, say 
more than one-tenth of a second, almost any kind of 
shutter will do when the camera is mounted on a stand ; 
and (4) that for cameras which are to be held in the hand, 
in order to secure fine definition the shutters must be 
dynamically balanced or exceedingly light. 

A. Mallock 


ON SOME PHENOMENA CONNECTED WITH 
THE FREEZING OF AERA TED WA TER 

T he elimination in the gaseous form, on the freezing of 
liquids, of the air and gases held in solution pre- 
sents some features in its process which may be worth 
recording. 

Bubbly in ice are familiar ; but their arrangement and 
progressive development in the process of freezing^ov^ 
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present some points which I do not think have been 
generally observed. 

Aquatic plants at the bottoms of ponds give off oxygen 
gas, and marsh gas is emitted from decaying vegetable 
matter. These two sources of supply will, to some 
extent, account for the entanglement of bubbles in ice on 
a pond surface, but only to a very small extent, and may 
be left out of consideration in dealing with the develop- 
ment of air-bubbles in ice. This takes place independ- 
ently of any extraneous source of supply other than 
atmospheric air, and may be as well seen in a glass or 
earthenware vessel as over a weedy pond surface. 

The following facts must be noticed 

(1) Ice over deep water invariably contains fewer 
bubbles of included air and gas than ice formed over 
shallow water, and probably from this cause ice obtained 
from over deep water is more durable for storage than ice 
obtained from shallow pools. 

(2) The upper or surface portion of a coating of ice 
invariably contains less included air than its under or 
lower portion, and this is more obvious in ice formed over 
shallow than in that over deep water. In each case there 
is a fairly regular gradation in the quantity of entangled 
air, increasing from the surface downwards. I ascertained 
that the included air from the upper surface (a^ Fig. i) of 
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a thin coat of ice was scarcely appreciable in quantity, and 
one pound weight from its lower surface {b, Fig. i) con- 
tained o'o8 of a cubic inch of entangled air. 

(3) There is more included air in ice formed over water 
in a small vessel (Fig. i) than in ice formed over a large 
body of water. 

(4) There is more included air (weight for weight of 
ice) in an entirely frozen mass of ice (Fig. 2, d) than in 
surface ice from a partly frozen vessel of water. In an 
entirely frozen mass (Fig. 2, d) i pound of ice contained 
0*59 cubic inch of included air ; and surfacc-ice (a, 
Fig. i), over unfrozen water, one pound weight contained 
0*15 cubic inch. 

(5) In freezing separately the water from which the first 
frozen coat of ice had been removed (Fig. i,r), the ice 
contained a much larger proportion of included air (0*89 
cubic inch) than either the surface ice (Fig. i, a, b) or 
the ice obtained from entirely freezing a body of water 
(Fig. 2,^). 

(6) On re-freezing water which had been frozen and 
thawed, there was but a very slight further release of air, 
which had been almost entirely released in the first 


freezing : one pound of the second ice contained but 0*005 
cubic inch of air. 

{*]) In completely freezing a vessel of water (Fig. 2), not 
only does the entangled air increase in quantity down- 
wards, but at the base of the frozen mass occurs a large 
air-cavity (^, Fig. 2). 

All these facts, and the results of the experiments, seem 
to point to the fact that, in the process of freezing, the 
elimination of the air and gases in solution is taking 
place in two directions: (i) a part of the air is taken 
into solution by the unfrozen water as it is progressively 
rejected by the thickening coat of ice ; and (2), a 
part of it is extruded as bubbles of air, which become 
entangled in the ice. 

If each stratum of ice eliminated the whole of its own 
proportion of air in solution in the gaseous form, the 
bubbles would be distributed with fair regularity through- 
out the collective mass, but their progressive increase in 
a descending direction exactly agrees with the continuous 
surcharging of the underlying unfrozen water with the 
air in solution rejected by the ice above, till, at the end 
of the freezing process of the mass, the remnant is ex- 
truded as one large bubble (Fig. 2, e) at its base. 

The rejection of the air into continued solution would 
seem to take precedence of its extrusion in the gaseous 
form, and would go on as long as there was a sufficient 
body of adjacent water in a condition to receive it ; but 
the gradual surcharging of a limited body of water with 
the rejected air is necessarily accompanied by its pro- 
gressively increased extrusion in the gaseous form. 

The comparative absence of air-bubbles in ice over 
deep water is accounted for by the fact of there being a 
sufficient body of adjacent water in a condition to receive 
the rejected air into solution in preference to its extrusion 
as gas. 

To briefly recapitulate the experimental results: — (i) 
In a thin ice- coating, the upper or surface half contains 
barely a trace of eliminated air, whilst its under or bottom 
half contained 0*08 cubic inch of air in each pound of 
ire. (2) A surface coating of ice 1 1 inch thick contained 
015 cubic inch of air in each pound weight, whilst an 
entirely frozen mass contained 0*59 cubic inch of air 
in each pound weight. (3) The freezing of a limited 
body of water which had been first frozen over and the 
surface ice removed points still more strikingly to the con- 
centration of air in solution ; for this contained 0*89 cubic 
inch of air in each pound weight, compared with 0*15 
ciiVfic inch in surface ice, and 0*59 cubic inch in an 
entirely frozen mass. 

The water employed in these experiments was from the 
East Surrey Waterworks. Geokgk Maw 

NOTES 

The following notice of motion has been given by Mr. 
Howell, M.P. : — “ To call the attention of the House to the 
.subject of technical education, and to move the following reso- 
lution : — ‘ That, in the opinion of this House, it is essential to 
the maintenance and development of our manufacturing and 
agricultural industries, in view of the rapidly increasing compe- 
tition of other nations, both in home markets and abroad ; and 
in consequence of the almost universal abandonment of the 
system of apprenticeship ; that our n.itional scheme of education 
should be so widened as to bring technical instruction, the 
teaching of the natural sciences, and manual training, within 
the reach of the working classes throughout the country.^” 

It is slated th.at in consequence of the financial difficulties ef 
the Ikistol College, and lack of endowments, the salaries of all 
the Professors will be reduced by the Council, and some Chairs are 
to be abolished. The course pursued by the Council has given 
rise to much coiTe.spondence in the local papers during the past 
month. It Is earnestly to be hoped that circumstances may yet 
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be found to cause the Coimcil to reconsider their position, and 
that a course so diastrous to the College — an institution which, 
in spite of its insecure position, has done excellent educational 
work — and to the town itself, may yet be averted. Is Bristol so 
flourishing that the citizens can afford to neglect the only true 
foundation for prosperous trade and commerce at the present 
time, when we are trying to compete in the markets of the world 
with men more highly trained than ourselves ? 

The Guthrie Memorial Fund, which will shortly be closed, 

: has now nearly reached the sum of 1400/. As we explained 
I some time ago, IVof. Guthrie was too exclusively devoted to 
teaching and scientific research to be able to make adequate pro- 
I vision for his family. Tlie object of the fund is to place his 
<f children as nearly as possible in the position they would have 
[ occupied but for his untimely death ; and subscribers have been 
f glad to have this opportunity of expressing their appreciation of 
' hi^ personal character and scientific labours. 

We are glad to learn that the University Extension Scheme, 
f which has led to such excellent results in England, is likely to 
J be tried in Scotland. The question has been for some time 
\ under the consideration of the University Court of Glasgow, and 
^ now the matter has been taken in hand by some energetic 
University men in Edinburgh. The proposal is that the avail- 
I able lecturing power of the Scottish Universities shall be united, 
j so that while any town would naturally in the first place be 
t supplied as far as possible from the nearest University, any 
f desired course might be drawn from a more distant one. It is 
I hoped that in the larger towns Extension Colleges may be 
! established. These institutions might be made permanent by 
. means of small endowments, or towns might secure them as 
I centres of regular teaching for a certain number of years by 
^ subscribing a few hundred pounds to make up the deficit from 
' fees. 

I Dr. Leuthnku, of Vienna, author of a remarkable memoir 
I on the Odontolabini, a subdivision of the Coleopterous fixmily 
^ Lucanidte, publisbcfl in the Zoological Society's Transactions in 
^ 1885, will shortly leave ICurope on a Cv)llecting expedition to 
, South Arabia and Socotra, where much work remains to be done, 

< notwithstanding several recent excursions to the same district, 
i Dr. Leuthner’s exjiedition is of a private nature, Imt he has the 
^full support of the Austro-Hungarian Government, and a free 
\ passage in their ships. 

[ Prof. G. SftEhas recently published a new book, concerning i 
diet in disease (“Du Regime alimentaire: Traitement hygicnique 
^ des Malades ”). M. See, although he has never studied phy- 
. siological questions in a special manner, always writes useful 
/books, being familiar with English and German, and very well 
posted in all foreign experiments and w'ork. The most interesting 
; part of his b )ok, from a physiological point of view, is that in 
which discusses the question of foods and their constituents. 

I Criticising the food-ration of the French army, he says that too 
^much bread is allowed, and too little meat. 

- The volume of the /m/ian An/ujuary for the past year 
; contains a most interesting series of papers by Mr. II. 
G. M. Murray. Aynsley, under the modest title, “ Dis- 
cutsive Contributions towards the Comparative Study of 
Asiatic Symbolism.*’ They commence in the March number, 
and, with the exception of the issues for June and July, are, 
continued consecutively down to, and including, the November 
number, and are not yet completed. One feature of special 
value to the European student is the method of illustration 
adopted. The plates are numerous, and beautifully executed, 
and a large number describe objects collected by the writer him- 
BtU in Northern India, which have probably never before been 
^:seen by the majority of Western scholars. It is to be hoped 
Mr. Murray-Aynsley will ultimately collect these papers 


into a volume ; at present we can do no more than barely indi- 
cate the outlines of their contents. His chief object is to make 
a collection of facts bearing upon the subject of customs and 
symbols, and, after a general introduction, a chapter is devoted 
to each of the following divisions : — (r) Sun and cup (or moon) 
symbols ; (2) sun-worship ; (3) the Svastika^ or emblem of fire ; (4) 
stones worshipped in India, and their counterparts in Scandina- 
via and other parts of Europe ; (5) the land of departed souls ; 
(6) the trees which have been held sacred in the East and in 
Europe; (7) snake- worship ; (S) amulets and charms; (9) the 
evil eye ; (10) the wild huntsman of Northern Europe and his 
possible Asiatic origin ; (ii) Eastern architecture compared with 
certain old churches and houses in Norway ; (12) Asiatic sym- 
bolism in Spain. While this may give a notion of the general 
contents of these papers, it gives none whatever of the mass of 
facts collected from different sources, principally by the author 
himself in India and Cashmere. The coloured illustrations of 
the Svastika symbol, showing the wide area over which it ifr 
employed, are very interesting. In addition to many others 
given, the author might well have added that it is almost uni- 
versal in this country as a bordering to the commoner kinds of 
linoleum and other floor-cloths, the manufacturers having pro- 
bably borrowed it from the designs on Central Asian carpets and 
rugs. 

An important ad<lition has just been made to the Zoological 
Society’s Collection in the Regent's Park, in the shape of three fine 
specimens of the sea-lion or eared seal of the Auckland Islands 
{Otaria hoakeri). These animals, originally four in number, one 
having been lo>t during the transit home, were captured in the 
.Auckland Islands, which lie in the Antarctic Ocean, some 900 
miles south of Tasmania, by Caj>t. John Fairchild, master 
of the New Zealand Government steamer Hinemoa^ and were 
sent to Lomlon in the steamship 7''on^anro by the lion. W. J. 
M. Larnach, C.M.(r., Minister of Marine of New Zeala?id, as 
a present to the ZoologicLil Society. The Zoological Society’s 
menagerie already contained specimens of the sea-lion of the 
Falkland Islands [Otaria jubata)^ and of the Cape sea-lion 
I {Otaria pusilla), but no example of the present rarer species has 
been previously brought alive to luir.ipe. There are, however, 
stuffed specimens of this animal in the Museum of Natural 
History in the Jurdin des Plantes, Paris. 

In the Report of the Fish and Game Commissioners of 
Massachusetts for 1886, ihere is an interesting paper by Mr. 
George Dimmock on certain fish -destroying insects in the 
United Slates. The Largest of them, and the most dangerous to 
fishes, are those which belong to the family called Bclostomidae. 
They are provided with powerful fore-legs, and strong, some- 
what oar shaped liind-legs for swimming ; and, when full-grown, 
they have vigorous wings, and arc capable of long-sustained 
flight. In seizing upon fishes or other small animals, they grasp 
their prey with their fore- feet, holding it firmly in their claws. 
Then they pierce it with their beak or proboscis, and suck its 
blood. They are strongly attracted by the electric light, and 
Mr. Dimmock suggests that it might be used as a means of 
dcstroyjjig them, as it would be ea-^y to contrive a trap that 
wouM retain them when they fall after striking the glass. An 
illuminated trap beneath the surface of the water might, he 
thinks, be more effective than one above the surface, for the 
Belostomidse do not often leave the water, apparently, except 
when they quit it for the purpose of migration. 

The United States Fish Commission print in one of their 
recent Bulletins an excellent report by Mrs. Emma Metcalf 
Beckley, Curator of the Hawaiian National Museum, on 
“ Hawaiian Fishing Implements and Methods of Fishing.” The 
writer gives some curious details about octopus-fishing. The 
smaller kinds of octopus, which live in shallow water, are caught 
by women, who do their work with remarkable skill. They ean 
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tell whether an octopus is in a hole whose entrance is no larger 
than a silver dollar, and, plunging their spears in, .they invariably 
draw one out. The larger kinds of octopus, which are always 
found in deep water, are caught by men with cowries, generally 
of the Mauritiana, but sometimes of the tiger species. An 
octopus will not rise to a large-spotted or ugly cowry, so the 
fishermen have to take care that the spots on the back of the 
shell are very small and red, breaking through a reddish-brown 
ground. Cowries with suitable s|)ols, but objectionable other- 
wise, are slightly steamed over a fire of sugar-cane husks, a pro- 
cess which gives them the desired hue. The fisherman, having 
arrived at his fishing-grounds, first chews and spits on the water 
a mouthful of candle-nut meat, which renders the water glassy 
and clear ; he then drops the shell with hook and line into the 
wa^^er, and swings it over a place likely to be inhabited by an 
octopus. The moment an octopus perceives a cowry, it shoots an 
arm out and clasps the shell. Tf the shell is of the attractive kind, 
one arm after the other comes out, and finally the whole body of 
the octopus is withdrawn from the hole and attaches itself to the 
cowry, which it closely hugs, curling itself all around it. The 
creature remains very quiet while being rapidly drawn up through 
thevrater. Just as it reaches the surface, tlie fisherman pulls the 
string so as to bring its head against the edge of the canoe, and 
it is killed by a blow from a club which is struck between the 
eyes. This must be done rapidly, before the animal has time to 
become alarmed ; for if it lets go the cowry, it becomes a dan- 
gerous antagonist, and there is ri k of the fisherman being 
squeezed to death. The cutting off of one or more of its eight 
arms does not affect the rest in the least. 

We have received St u Jus in Microscopical Science, 
vol. iv. No. 6, Sections 1-4. The text of the first three sections 
relates to botanical, animal, and pathological histology ; that 
of the fourth to marine Algae. The plate> are very delicately 
executed. 

We have also received the seventh, eighth, and ninth parts of 
the Transactions of the Yorkshire Naturalists' Union. Among the 
contents is an interesting presidential address on ‘‘The Fathers 
of Yorkshire Botany,” delivered, in 1884, by Mr. J. G. Baker, 
F.R.S., President of the Yorkshire Naturalists’ Union. 

The Selbome Society intend to issue letters, from time to 
time, on its objects and work. They will be written by members 
who have a special knowledge of the subjects discussed. The 
first of the series, which has just been published, is on the ft*ed- 
ing and protection of wild birds in winter. The next will be 
on the Wild Birds Protection Acts of 1880 and 1881, and their 
bearing on bird-catching and bird-nesting during the close 
season. Other letters will follow on birds, trees, and plants, 
and it may be hoped that the scheme will be of considerable 
service in disseminating a knowledge of practical natural history. 

The French Government has purchased the hillock of Sansan 
(D^partement du Gers), which is famous for its richness in fossil 
animal remains. M. E. Lartet was the first discoverer of this 
palaeontological treasure. M. Filhol, the naturalist, has recently 
examined the hillock ; he was commissioned by the Professor of 
Palaeontology at the Jardin des Plantes, Paris. This gentleman, 
supported by M. Cavare, found fossil remains not only of Masto- 
dons, Macrotheria, Chalicotheria, &c., but also of bears, stags, 
dogs, and cats. Noteworthy are some stags* horns, with two 
main branches, or so-called Dicroceri. All these fossils will be 
deix>sited in a museum to be built at Sansan, and will be 
described in a catalogue by M. Filhol. 

Prof. W. J. Tsinger, at Moscow, is busily engaged in pre- 
paring his bulky work on the flora of Middle Russia, including 
the floras of the fifteen central provinces. 


A LEARNED Society called the Socielk Italiana Anatica has 
been formed in Italy for the investigation of Eastern languages 
and archaeology. Prof. Amari has been elected Honmiy 
President. The Society has obtained the collaboration of the 
best Italian Orientalists, and has nominated twenty-four foreign 
honorary members, among whom are Profs. Bohtlingk,, Max 
Muller, Roth, Fleischer, Renan, Weber, Whitney, Rawlinson, 
Maspero, Legge, Brugsch, and Friedrich Muller. 

The Anthropological Society of Bombay, the establishment 
of which less than a year ago has been noticed in these columns, 
has already over 300 members, and has published the first 
number of its Transactions. Mr. Tyrrell Leith, the founder of 
the Society, has a paper on divination by Hazirat among the 
Indian Mussulmans ; Dr. Dymock writes on the hairy man 
of Burmah, and Indian necromancy ; Dr. Weir, on sacrifice in 
India as a means of preventing epidemics ; and Dr. Basu, on 
embalming in Ancient India, and on Nisi, the night demon. 
There are other papers, but this list is sufficient to show 
the activity and utility of the new Society. 

The author of the paper on “Mexican Codices and Graven 
Inscriptions” inadvertently referred to in a Note last week 
as “ Mr. Z. Nuttall,” is “ Mrs. Zelia Nuttall,” one of two 
American ladies elected to the honorary position of “ Special 
Assistant” of the Peabody Museum of Archaeology, Cam- 
bridge, Mass. The paper in question was communicated to the 
American Association for the Advancement of Science in August 
last, when Mrs. Zelia Nuttall announced her discovery of ‘de- 
terminative signs,” forming a key to Aztec phonetic manuscript 
records and graven inscriptions, and presented, in support of 
her statements, comparative tables of phonetic signs for inspec- 
tion to the Section of Anthropology. Mrs. Zelia Nuttall has 
recently contributed to the American yonrnal of Archceolo^y 
an account of the terra-cotta heads of Teotihuacan. These little 
clay heads, of most varied types, are frequently found in the 
vicinity of the great pyramids at San Juan Teotihuacan, about 
30 miles north-east of the city of Mexico. They had been gener- 
ally considered the work of different races of people, inhabit- 
ants of the valley of Mexico at successive periods, and were 
therefore held to be of considerable antiquity. Mrs. Zelia 
Nuttall’s comparative researches prove them to be of Aztec 
workmanship, and thus of more modern date. She found that 
several of the most typical head-dresses modelled in clay were 
identical with those worn by A/tecs of different social grades, 
as depicted in Spanish chronicles at the time of the conquest 
of Mexico. Mrs. Nuttall adduces satisfactoiy proofs that these 
little clay heads were the portrait-models of dead persons 
adorned with the insignia of their rank. Attached to bodies 
of perishable materials, they served as effigies of the dead, and 
were placed on the coffers or jars containing the cremated remains, 
which were kept in the household dwellings of the relatives. 
Food and wine were offered before them, incense was burnt, 
and, at certain prescribed recurrent ceremonials, animals were 
sacrified in their honour. 

We notice, in the last Bulletin of the St. Petersburg Academy 
of Sciences, a valuable preliminary sketch of the avifauna 
of the western spurs of the Pamir plateau and its northern 
border-ridge, the Altai Mountains, by V. Bianchi. The birds 
were collected by M, Grum-Grzimailo, and the collection in- 
cludes 136 species, which probably represent about one*third 
of the species inhabiting the region. With the exception 
of nine species, the same were found by Dr. Severtzoff in 
Bokhara, and described in the Journal of Ornithology y 187$ ; 
and only five species are not yet known in Russian Turkestan, 
It thus appears that the avifauna of the Western Pamir is very 
1 similar to that of the region situated on the other slope of the 
j Kashgar-daban Mountains. Nearly a hundred species out of the 
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tbov^mentioDed 136 are also found in the Western Himalayas, 
mt this last region has a number of endemic species which give it 
is special character. The poverty of the fauna of the Pamir 
dateau is obviously the consequence of its valleys being at a 
weight of no less than 10,000 feet above the sea-level. The 
>resence of the following species in the region will be interest- 
og to zoo-geographers : — Saxicola fiaschi^ Cyanecula leucocyana^ 
^erUvocula ntgUcta^ Acantkopneustc nUida^ Trochalopterum 
JmecUum, Microcichla scouleri, Cyanistes Jlavipectus^ Rhodo- 
pechys sanguincat and NisaHus fasciaius. 

In the Zeitschrift fiir Instrumentcnkunde for September 
1886 there is a paper entitled “Ueber eine Methode zur 
Messung kleiner Winkeldifferenzen,” by Herr Hugo Langner, 
of Breslau. It describes a method of measuring the angle 
l^etween two plane reflecting surfaces when it is nearly an aliquot 
part of two right angles, by measuring the difference between the 
Required angle and the nearest aliquot part. It is known that 
looking iuto the angle forme<l l)y two such surfaces the image of 
^ny small object lying between them will be seen repeated. If the 

^ngle be nearly - ^say ^ - 8 then when 8 is positive, there 
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it. During the season of i 8 S 5 a party of seven students went,, 
under the direction of Dr. Brooks, to carry on zoological investi- 
gation in the Bahama Islands. 

The additions to the Zoological Society’s Gardens during the 
past week include three Hooker’s Sea Lions {Otaria hookeri 
d <5 9 ) from New Zealand, presented by the Government of 
New Zealand ; a Blue Penguin {Etidyptula mitm') from New 
Zealand, presented by Dr. Bernard Lawson ; a Domestic Sheep 
(Ovis aries d, four-horned var.) from Cashmere, presented by 
Major Roland Poole ; two Wood Hares {Leptts sylvaticus) from 
North America, presented by Mr. Walter Ingram, F.Z.S. j a 
Blotched Genet (Genctta iigrina) from South Africa, presented 
by Capt. J. Robinson ; a Grey Ichneumon {HetpesUs griseus} 
from India, presented by Mr. Stanlake Batson ; a Spotted-billed 
Duck {Anas pivcilorhyucha) from India, received in exchange ; 
three Lions {Fdis leo)y an Axis Dccr {Cervus axis d) bom in 
the Gardens. 
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|vill be a certain portion of the space between the two reflecting 
blanes where both nth images can be seen, but if 8 be negative, 
Ihere will be a space where neither can be seen. If, again, for 
It small object a scale be substituted, then when 8 is + two 
images will be seen, and a certain portion of the scale will he 
seen in both images ; while if 8 be - there will be a portion which 
Is in neither image, and this superfluous or defective portion will 
pe a measure of 8. Herr Langner proposes to place in front of 
jlhe angle, and at a considerable distance from it, a scale bent to 
|i cylinder whose axis is the intersection of the reflecting planes, 
pbserving with a telescope looking into the angle, the position 
|vhcre a division of one image of the scale falL on the other 


^.Tiie New Aegoi.-type Variaui.e. — Mr. Chandler has 
been able (Gould’s Astronomical yaurnal^ No. 150) to secure 
some further observations of this star, which, so far as they go, 
tend to confirm the hypothesis of a period of about three days. 
Minima were obsei-vcd on January 2 and n, but these were 
inconclusive as to the period. 'I'he star was, however, observed 
on January 12, between I7h. I5h. and i8h. 5m., to be apparently 
of its normal maximum brilliancy, whereas the first rough ele- 
ments formed would have given a minimum at I7h. 50m., had 
the period been i*4992d. or o*7496d. Further observations are 
much desired. It unfortunately happens, from the star’s period 
being very closely commensurable with the mean solar day, that 
further observations of minima will be scarcely possible in 
Northern Europe or Eastern North America for many months. 


I mage can be read, and, if the radius of the scale be known, the 
ingle subtended by the relative displacement of the images, and 
jlhence the difference between the approximate and real values of 
Ihe angle between the reflecting surfaces found. Herr Langner 
jgives as an example the determination of the angle of a right angled 
prism of glass, of which a single determination would seem not 
lo be liable to a greater error than 4" or 5". And he suggests 
ihat the method might be applied advantageously to determine 
the movements of a magnet by determining from time to time 
the changes of the angle between a mirror fixed to the needle, 
and one which is absolutely fixed, and to measure small varia- 
tions of an angle in other cases. 

[ The little marine laboratory connected with the Johns 

I pkins University is almost as old as the great laboratory at 
Dies. A sketch of its history is presented in a recent report by 
W. K. Brooks, Director of the Marine Laboratory, to the 
sident of the Johns Hopkins University. In 1878 a small 
ropriation was made by the trustees of the University to 
ble a party of biologists to spend a few weeks at the sea- 
*e in the study of marine zoology ; and the scientific results 
[le season’s work were printed in an illustrated volume, the 
of publishing which was borne by some citizens of Balti- 
e. The next year the appropriation was renewed, and in 
3 the Trustees voted that the laboratory should be continued 
three years more, providing 4500 dollars for outfit and an 
aal sum of 1000 dollars for current expenses. The scheme 
ked so well that at the end of three years the institution was 
ntained. After an examination of all the available localities, 
town of Beaufort, N.C., about 400 miles south of Baltimore, 
selected as the site for the laboratory ^ and a vacant house, 
irble for the accommodation of a small party, was found, and 
e 4 as a laboratory and lodgings* This house has been occu. 

I during five seasons, and much good work has been done in 


Gore’s Variable NEAR Orionis. — Dr. G. MUlkr, from a 
series of observations extending from 1886 November 9 lo 
1887 January 8, finds that the star attained its maximum on 
1886 December 12. Assuming the light-curve the same at the 
preceding maximum, it will have been at its brightest on 1885 
December 13, so that the period will be about 364 d.ays. 

The Southern Comet. — The following telegram has been 
received from Cape Town, from which it appears that the new 
southern comet resembles that of 1880 1. in its orbit as well as 
in its physical appearance: — “Cape Town, January 26. — No 
condensation observable ; riband of light 35“ long, narrowing 
towards sun, position narrowest part near as can observe, 
January 22’3I7 G.M.T., R. A. ~ 322'’ 31', N.P.D. - 135° 48'. 
The orbit presents a close resemblance to Comet 1880 1 . Peri- 
helion, January II, noon.” The comet is rapidly diminishing 
in brightness, and it is already invisible to the naked eye. 

A Short Method for Cumbuting Refractions. — In the 
Astronomische Nachrichten^ No. 2768, Mr. Schaeberle, of the 
Ann Arbor Observatory, explains a short and convenient method 
for computing astronomical refractions between o’’ and 45® 
zenith distance. Let k and be respectively the true and 
mean refractions when z = 45®, then for any other zenith 
distance less than 45® the approximate true and mean refractions 
would be given respectively by 

r :=z k tan «, tan 

from which is derived 



an expression which, for the assigned limits of zenith distance^ 
will give the true refraction within o"*oi, provided the true 
value of is used in the second member of the equation. The 

factor -A- — will, ho a ever, be constant only so long as the 

Imrometer and thermometer readings remain unchanged. Ta 
allow for changes in these quantities, let and denote 
respectively the values of these factors at the tiroes and 



330 


NATURE 


[Fek 3, 


the value of the factor at any intermediate time T will be 
given by 

which can be easily taken from a table of double entry with the 
arguments barometer reading and thermometer reading. Such 
a table, together with one giving the values of the mean re- 
fractions computed to hundredths of a second of arc for every 
ten minutes of zenith distance, and a convenient multiplication 
table, are all that is recjuired for the practical application of 
Mr. Sch.ael)erle\s method. 

Comet Brooks (1887 <^). — A Science Observer Circular (No. 
19) gives the following elements and ephemeris for this 
object 

7 *« 1887 March 28*63 G.M.T. 


= 121 20 ) 

51 = 294 45 V Mean Eq. 1887*0 
i = 94 17 \ 

log ^ = o*ioi6 


Ephemeris for Grecmvich Midnitykt 
*3^7 K.A. Decl. Brightness 


Jan. 31 ... 305 24 

4 .. 337 32 

8 ... 8 39 

12 ... 28 4 

The brightness .at discovery 


... 4-79 5 ••• i‘4i 

79 59 
77 41 

72 57 ... 1*95 
s taken as unity. 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 FEBRUARY 6*12 
YTPOR the reckoning of time the civil day, commencing at 
'**■ Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 


At Greenwich on February 6 

Sun rises, yh. 32m. ; souths, lah. 14m. 18*53. ; sets, i6h. 56m. ; 
decl. on meridian, 15® 37' S. : Sidereal Time at Sunset, 
2h. 2m. 

Moon (Full on February 8) rises, 148. 54m. ; .souths, 22h. 49m. \ 
sets, 6I1. 37m.* ; decl. on meridian, 18“ 2' N. 


OccuHations of Stars by the Moon (visible at Greenwich) 

Correspendlng 


Feb. 


6 

7 

7 

7 

11 

12 


Star 


3 Cancri .. 
B.A.C. 2731 
54 Cancri ... 
0^ Cancri ... 
46 Virginis 
48 Virginis 


Mag< 


6 

61 

64 

6 

6 

6 


Disap. 

h. m. 

21 17 

2 13 

16 29 


Reap. 


angtesftemver* 
tex to right for 
inverteoimage 

h. m. 0 e 

22 27 ... 77 »39 

2 47 ... 172 239 

17 14 ... 77 *95 

19 21 near approach 132 — 

23 17 ... o I9t ... 23 236 

1 43 ... 2 7 ... 336 299 


f Occurs on the following morning. 


GEOGRAPHICAL NOTES 
Various mmours have been afloat during the past week as to 
difficulties having arisen between the Egyptian Government and 
Mr. Stanley and as to the escape of Emin Pasha. To these 
rumours Mr. Stanley has telegraphed a podtive contradiction, 
and it should be remembered that there is a small tmrty in 
Egypt opposed both to the expedition and lo Emin Pasha. Mr. 
Stanley leaves Cairo this week for Zanzibar, and every prepara- 
tion has been made for his taking the Congo route. Meantime 
important information has reached Europe from Dr. Junker 
to his explorations in what is known as the VVelle-Makua region. 
Dr. Junker's furthest position on the River Welk% according to 
the calculation of Dr. Schweinfurth, was the village of Bassanga, 
22'' 47^40" E. of Greenwich, and 3' 13' 10" N. lat. This posi- 
tion, combined with what we already know of the course 01 the 
Welle, leaves little doubt that it is an affluent of the Congo. 
But that it reaches the Congo through the recently-discovered 
Mobangi is by no means so certain. Taking into account the 
altitudes and the general lie of the country, it seems more 
probable that it reaches the Congo at some point between the 
Mobangi and the Aruwimi. However, this is one of the problems 
which it is hoped Mr. Stanley will be able to solve. And even 
if Emin Pasha has escape<l, it is to be hoped that the expedition 
will proceed, if not to take ])ossession of the lujuatorial Province, 
at least to carry out ih 3 exploring work which Mr. Stanley has 
planned for himsedf The attempt of the Balloon Society to get 
U13 a second exi>ecUlion by the Congo it is impossible to treat 
seriously. 


Planet 

KUe.^i 

South.s 

Sets 

Decl. on meridian 


h. m. 

h. m. 

h. m. 

... I738S. 

Mercury 

... 7 46 . 

.. 12 16 .. 

,. 16 46 

Venu} ... 

... 8 14 . 

13 *7 *• 

. 18 20 

... II47S. 

Mars ... 

... 8 14 .. 

. 13 23 .. 

. 18 32 

... 10 39 s. 

Jupiter... . 

... 0 10 .. 

. 5 n .. 

. 10 12 

... 12 8S. 

Saturn... 

... 13 58 

. 22 6 .. 

6 14* 

... 22 16 N. 


* Indicates that the setting is that of the following morning. 

Feb. h. 

6 ... 6 ... Saturn in conjunction with and 3'’ 21' north 

of the Moon. 

6 ... 18 ... Mercury in superior conjunction with the Sun. 

8 ... — ... A partial eclipse of the Moon occurs in the 

morning, not visible in Europe. 

Saturn, February 6. — Outer major axis of outer ring = 45’^ *8 ; 
outer minor axi.s of outer ring = 18" *8 ; southern surface visible. 
Variable Stars 


Star 

R.A. 

Dcd. 


h. 




h. in. 

4 ' 


m. 


S Ceti 

.. 0 i8'3 

.. 9 57 S. . 

. Feb, 

11, 0 

0 

M 

0 Cephei ... 

• • 0 S 2'3 

.. 81 16 N. . 

.. ,, 

10, 21 

19 

m 

Algol 

.. 3 0-8 

.. 40 31 N. . 


8, I 

12 

m 




ff 

10, 22 

I 

m 

V Tauri 

• • 4 4 S '5 

.. 17 21 N, . 


12, 


M 

{ Geminorum 

• • 6 57-4 

.. 20 44 N. . 


8, 4 

0 

m 

U Monoccrotis 

.. 7 25 '4 

.. 9 33 S. . 


6, 


M 

S Cancri 

• • 8 37-5 

. 19 26 N. . 


12, 0 

II 

m 

3 Lil)ra; 

.. «4 54 9 

..84 s. . 


10, I 

23 

m 

U Coronae ... 

,. IS 13 ‘6 

.. 32 4 N. . 

. ,, 

7. 3 55 

m 

U Ophiuchi... 

,. 17 io’8 

.. I 20 N. .. 


9 . 5 48 

m 


and at intervals of 20 

8 


3 Eyrae 

.. 18 4 S '9 

.. 33 14 N. . 

. Feb. 

8 , 0 

oM 




,1 

II, 6 

0 

m 

S Vulpeculae 

.. t9 43-8 

.. *7 0 N. . 

■ f> 

1I7 


m 

xCygnl 

.. 19 462 

.. 32 38 N. . 

• »» 

6, 


M 

V Cygni 

20 37*7 

47 44 N, . 

• • ff 

8, 


M 

3 Cephei 

.. 22 25*0 

.. 57 50 N. . 

• ff 

7 f *9 

0 

m 


M iigntfies maximum ; m minimum. 


To the new number of the Proceedings of the Royal Geo- 
graphical Society Dr. Edmund Nauinann, late heaa of the 
Geological Survey of Japan, contributes a paper of great scientific 
value, on the jdiysical geogra})hy of Japan, in which be gives the 
results of his own surveys. Considering the Japanese chain as 
one continuous mass, the lowest parts of which are submerged, 
this great wave of the earth’s suiface bears the same relation to 
the Pacific Ba^in, according to Dr. Naumann, as the Himalaya 
mass does to the Indian peninsula. The dimensions of the two 
colossal earth- waves arc almost equal. The ocean-bed on 
j the Pacific side of Japan really rises very gradimlly to 
I the coast-linc, making an angle of not more than 3°, vhile 
on the oppo.site side the inclination is very slight indeed. 
The general character of the Jajianese earth- wave establishes 
I its dose relation to the Asiatic continent. In fact, it is nothing 
I else than the advanced frontier of Asia, and not a chain of 
1 volcanic ejections accumulated over a fissure of the ocean-bed, 
as certain famous geographers of past periods conjectured. One 
of the most original and interesting parts of Dr, Naumann's 
paper is that in which he deals with the magnetic map of Japan, 
a reproduction of which is given in the Proceedings. On this 
map is pcrceivetl a most remarkable correspondence between the 
lines cf equal declination (the trogones) and the leading 
of geological structure described by Dr, Naumann. In gencral^J 
the magnetic lines exhibit very striking and quite unextr 
)ccted irregularities, and these irregularities are found to,,* 
jc in most intimate connection with the abnormal curvature; 
of the folds. No less than two hundred complete observa-;, 
tions for magnetism, at a like number of stations, wcfj 
made. The results seem extremely satisfactory. ^ Across th# 
centre of the main island is a great depression which Dr. 
mann calls the Fossa Magna, and the map shows that the 
netic lines are influenced in their course by Ibis cleft, ™ 
same manner as by the folds. He is even inclined to 
the deviations of the lines of equal declination and the foW i™s 
coincide to a certain extent. Where one of the great lines of 
horizontal dislocation, separating two unequally advanced 
sections of the Japanese Archipelago, crosses the chain, the 
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tropes describe bends and sinuosities of a most peculiar 
chwftcter. As Dr. Naumann states, these results seem to open 
up anew fteld of research quite worth investigating. 

A PAPaR of unusual scientific interest was read at Monday’s 
meeting of the Royal Geographical Society by Mr. H. J. 
Mackioder, B.A. (Oxford), on the field and methods of geo^ 
graphy. Mr. Mackinder aimed at showing how geography could 
be made more than a mere cultivation of dry facts, and become 
indeed a department of scientific inquiry. He takes man as the 
centre of the field and defines geography as the study of man in 
relation to so much of his environment as varies locally ; Mr. 
Mackinder thus takes geography to be the physical basis of 
history. He insists on a clear separation being made between 
physical geography and both geology and physiography. '1 he 
physical geographer has to deal with only so much of the past as 
will enable him to interpret the present, whereas the geologist deals 
with the present, only that he may be able to interpret the past. 
So with other departments of science, as meteorology ; from the 
new stand-point only so much of them is to be included as is 
ertinent to the geographical line of investigation. Mr. Mac- 
inder illustrated his po.sition by two sets of three maps — one of 
South-Eastern England, physical, geological, political ; and the 
other of India, showing physical features in relation to rainfall 
and population. He attempted to show, on the basis of physical 
conditions, why, among other things, London should have 
become the metropolis of the Empire and why the three south- 
eastern counties should have bad theii- existing boundaric'^. 
With reference to India, again, he showed how geographical 
conditions determined that Delhi and Calcutta should have 
become the ancient and modern capitals of India, (ieography, 
when studied in this way, Mr. Mackinder thinks, might become 
a bridge between the physical sciences on the one hand and 
classical and historical studies on the other. The lecture was 
illustrated by some very fine and instructive maps and lantern 
views. 


PHYSICAL NOTES 


sulphur for the manganese : it is cheaper, and less of it is. 
required. Mr. A. Poliak does away with the manganese, but 
employs a special, porous, coarse, annular block of carbon, which 
stands half out of the liquid and absorbs oxygen from the air to 
depolarise. M. Germain introduces a novel material to hold the 
liquid, an absorbent preparation, chiefly cellulose, made from 
cocoa-nut fibre, and which has received the curious name of 

cofferdaiii.^’ It has truly remarkable absorbent properties, as 
it will suck up and hold from twelve to fourteen times its own 
weight of water, A “cofferdam” cell does not spill the 
liquid. 

Dry portable cells appear to be coming into favour, gelatine 
being the favourite medium. They are claimed as novelties both 
in Paris and in Frankfort. Joule’s “glue-battery” — a Daniell’s 
cell, having a gelatinous mass impregnaletl with sulphates of 
copper and zinc — is the parent of all these later forms. 

Electric welding is the latest of the industrial applications 
of electricity, and it would seem to have already reached a tho- 
roughly practical stage. Prof. Elihu Thomson, of Lynn, Massa- 
chusetts, has shown that bars of iron, steel, copper, and brass can 
be welded firmly together in a few seconds by passing through 
their junction a very powerful electric current. He hiis invented 
a special kind of transformer or induction coil to enable him to- 
accomplish this operation. It is possible thus to weld iron and 
brass together in a firm joint. Simultaneously, researches on the 
same subject have been made by two Russian gentlemen in the 
laboratory of M. Marcel Deprez in Paris, and they have an- 
nounced their discovery under the name oi “ eleclrobephaest.’* 
If we are not mistaken, similar experiments were made before 
the Acackhnic des Sciences some years ago by the late M. 
Ruhinkorfl'. Moreover, in Mr. J. P. Joule’s papers he mentions 
the discovery of the practicability of electric welding by himself 
and Sir William Thomson. 

According to Olszewski, the critical temperatures of nitrogen 
and oxygen are respectively - 146', - Ii8‘8'", of the Centigrade 
scale 


The inverse electromotive force of the voltaic arc has recently 
been investigated by Prof. C. R. Cross, of the Massachusetts 
Institute of Technology, and by Mr. W. Shepard. It ap- 
pears that with currents varying from 3 to 10 amperes the inverse 
electromotive force is about 39 volts when the arc is silent, 
and about 1$ volts when it is hissing ; but both these values 
show a diminution as the currents employed .are increased. The 
transition from one state to the other is abrupt. Addition of 
volatile metallic salts to the arc always decreases the inverse 
electromotive force. In rarefied air the inverse electro- 
motive force is unaltered, but the true re-istance of the arc is 
diminished. 

Sensitive hygrometers have lately been constructed upon 
a principle resembling Bregnet’s metallic thermometer. A spiral 
comjjosed of two substances having different hygromelric co- 
efficients of expansion tends to curl or uncurl according to 
changes in the hygrometric slate of the air. Sonic of these have 
been made by Prof. W. Holtz out of thin brass spirals with a 
thin coating of gelatine on one side. Independently, M. Nodon, 
of^ Paris, has constructed some recording hygrometers having 
spirals made, of Bristol board coated on one side with gelatine 
(with a little salicylic acid), and on tlie other with bitumen. 'I'lie 
principle is not new : in various collections of physical apparatus 
similar arrangements have existed for at least a dozen years. 

Lenses which magnify, and yet are perfectly flat on both sides, 
have been constructed byr Schott and Co., of Jena, the manu- 
facturers of Abbe’s optical glass. These lenses are mere 
curiosities. T hey consist of single disks of glass, such that the 
refractive index decrease.s in a regular manner from the surface 
inward.s. The properties of this arrangement have been investi- 
gated by Prof. K. Exner, of Vienna. 

Quadrant electrometers have been lately descrilied by M- 
Ledebocr, in which the motion of the needle (often of very 
annoying duration) is damped so as to be aperiodic. This is 
achieved by making each of the four “quadrants” of steel 
highly magnetised. The needle is therefore clamped by magnetic 
friction. The suspension is unifilar. 

Several modifications have been lately introduced into the 
I-ecUmch^ battery. Mr. Sydney Walker proposes to substitute 


ON THE MORPHOLOGY BIRDS ^ 

'T'llERE arc several things that go to increase the interest in 
the morphology of these culminating Saiiropsida at the 
present time. 

(1) The discovery by Gegenbaur, Huxley, and others, of the 
close relationship of birds and reptiles, especially of the extra- 
ordinary fact that the hind-limb and jielvis of even the most 
minute bird pass through a stage in which they correspond 
almost exactly with the hind-limb and pelvis of the most 
gigantic kinds of extinct reptiles — the Dinosaurs or Ornilho- 
scelida. 

(2) The iccent discoveries of biologists as to the composition 
of the clieiroptcrygium in the various types’ of air-breathing 
Vertebrata. It is now well known that the fivc-fingered hand 
and the foot with five toes are the specialised modern repre- 
sentatives of hands and feet that had at least seven rays in their 
composition. 

And {3) the study of the development and general morphology 
of birds is at the present time of great interest, now that we 
are looking to the study of metamorphosis for some initial 
elucidation of the mystery as to the origin of the various types 
of Vertebrata. 

The labour of each succeeding day at this culminating class 
makes it more and more impossible for me to conceive of birds 
as arising diretT from the Dinosaurians, or indeed from any other 
order or group of reptiles. 

Long attention to the metamorphosis of -the Amphibia has 
intensified this difficulty to me ; for the newly- transformed frog 
or newt appears to me to be the true counterpart of a newly- 
hatched reptile — snake, lizard, turtle, or crocodile. 

Each of these young creatures, whether it has undergone a 
true metamorphosis or has been the subject of pre-natal trans- 
formation, is evidently an imago, although an imago that con- 
tinues to grow. 

Now each amphibian has its own larva, for the larvae of the 
various species have their specific differences. 

The thousand known species of existing Amphibia — Aiiunins,. 
Uiodeles, and Caecilians — and all the fishes that undergo meta- 

' Paper by Prof. W. K. Parker, F.R S., read before the Royal Society OA 
January a 7, 1887. 
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morphosis, are as truly, if not as remarkably, distinct from^ each 
other in their larval as in their imago form ; as much so as is the 
case in insects, or any other of those invertebrate types that are 
truly metamorphic. 

If many of the existing Vertebrata are metamorphic notv^ is it 
not very probable that they were al! metamorphic once ? 

The fact that we have even now such forms as the larval 
lamprey (or Ammoccetc), the larvae of Ganoids and Dipnoi, and 
the tadpoles of newts and frogs suggests to me the possibility of 
the existence of huge swarms of low proto- Vertebrata in the 
early ages of the inhabited planet. 

If such proto-vertebrate forms existed, then it is quite siippos- 
able that a metamoq>hosis may, from time to time, have taken 
place, of this and that ('///«.«' larval form into archaic reptile, 
ancestral bird, or primitive mammal. 

I am not afraid that anyone familiar with the development, 
structure, and habits of the existing Amphibia will see any ditTi- 
culty in the passage of a metamorphic into a so-called non- 
metamorphic type, during time, and under the pressure of new 
outward conditions — when the dilemma offered to the supposed 
low vertebrate was I'ransform or ferish. 

To me it seems that the creature’s necessity was Nature’s 
opportunity ; and that, during long ages, the morpholt»gical 
force had accumulated in those low forms an enormous surplus' 
age of unused energy, which, in tlie ripeness of time, blossomed 
out into this and that new anrl noble type. 

Of all the types of Vertebrata, there is none like the bird of 
high degree for illustrating what Prof. Huxley calls “ the three- 
foW law of evolution,”^ namely, overgrowth of ome parts, 
starvation and even death of others, and fusion of parts origin- 
ally distinct. 

No kind of vertebrate whatever presents to the os’eologist so 
hopeless an enigma in the adult skeleton, as that of the bird ; in 
the overgrowth of certviin parts, ihc abortion or suppression of 
others, and the extensive fusion of large tracts of skeletal 
elements. 

Hence this class has largely acted upon the morphological 
mind; the ** comparative anatomist ” has, of necessity, under- 
gone evolution into the “ morphologist,” and the latter has had 
to be refined and developed into the “embryologist.” 

In the bird class we meet with this remarkable phenomenon, 
namely, that the swiftest creatures by far that inhabit the earth 
have had, for the purposes of their most consummate mechan- 
ism, the greatest loss of freedom of the individual parts of the 
skeletal framework. 

Between the pigeon, on one hand, above, and the emu, on 
the other, below, there arc several families of related birds ; but 
there is no direct superposition —they are oldiquely above or 
below each other. 

Amongst the Carinat.c, which lie in the intermjdia^e space, 
there is none better for the purposes of study than the common 
fowl ; to this type I have devoted most attention, and have now 
worked out the limbs in as many stages as I formerly did the 
skull. 

I can now give an account of the vertebral column with the 
ribs and sternum, the iimb-girdlcs and limbs, from the end of 
the seventh day of incubation ; by which time the liyaline car- 
til^e is perfect, and certain even of the bony tracts are begun. 

The fowl is an intermediate form between the emu and the 
pigeon, but most akin to the latter. I shall now confine myself 
to what is seen in the development of the skeleton (excluding 
the skull) in this medium type. 

The vertebral column, at the end of a week’s incubation, is 
formed of hyaline cartilage ; up to the end of the true sacrals, 
the notochord is completely invested with cartilage ; but, behind 
those four segments, only at the sides. 

The notochord has its constrictions in the middle of each 
centrum, and is most dilated at the intercentra. 

The neural arches do not nearly meet above ; the atlas is in 
four pieces — a superficial and an inner piece to the centrum, and 
a pair of arch-rudiments ; the inner segment of the centrum 
becomes the odontoid process of the axis. 

Between the axis and the first true sacral, all the vertebrx 
have separate i ibs ; in the cervical region, except near the dorsal 
region, there are small styloid cartilages lying horizontally, 
which have their head, or thick end, wedged in between the 
upper and lower transverse processes. Near the dorsals they 

* See hi& paper “On the Application of the Laws of Evolution to the 

ArraiHj^ment of the Vertebrata, and more especially of the Mammalia’ 
(Zool. Soc. Proc., December *4, 18S4, pp. 649-662). 


are transversely placed, and then begin to develop a descending 
process. 

The first vertebra of this stage with complete ribs becoipeSy 
by absorption of the lower part of the arch, the last cervical in 
the adult. Behind the twenty pre-sacrals there are fifteen sacmhi, 
and this series has its subdivisions. 

The first develops ribs (it is doi'so-sacral), the next three 
develop minute but distinct ribs, like those near the lower part 
of the neck ; these arc 1 umbo- sacral. Then come the lour 
sacrals with no ribs, and then the seven iiro-sacrals, the first two 
of which have rib- bars that ossify separately, below the upper 
transverse processes, which latter form a complete series from 
the third cervical to the last free caudal segment. 

Of those there are five ; then come five more paired imperfect 
rudiments, clinging to the terminal part of the notochord. 

At the end of the eighth day there are six of these, with the 
last elongated, and the notochord projecting behind far enough 
for three or four more riidiment.s. 

At the end of the tenth day the vertebral chain has undergone 
a great change. The atlas is still composed of four distinct 
pieces of cartilages, but the ribs have become fused above and 
below with the transverse processes, and the notochord is now 
most constricted at the inlercentra. 

Besides this, in the pre-sacrals, it is constricted in two places 
within each centrum ; so that Ciach centrum in the moilem bird 
corresponds to tlircc subilivisions of this axial chord. 

For two or three days there is evidence of an archaic .sub- 
divisi m of the notochord into three times as many vertebral 
divisions'as are made now in the modern bird. 

In the sacral the constrictions are fewer ; they are only at the 
intercentra, and in the middle of the centrum. 

The only absolutely necessary part of the sternum is that 
where the sternal ribs are attached ; that is a very .small part, 
and the rest is for the attachment of the huge muscles that act 
upon the wings, and for the obliqui and recti alidominis. 

The limb-girdles arc each in three pairs of distinct cartilages. 

In front, the scapula, the minute pre-coracoid, the coracoid ; 
behind, the ilium, pubis, and ischium ; the pre-pubis i.s part of 
the ilium, and that has two regions, the pre-ilium and the post- 
ilium. 

These parts in the bird are not continuous tracts of cartilages, 
ossified by several centres, but arc distinct, first as cartilages, 
then as bony tracts ; those of the shoulder keep distinct ; those 
of the hip soon coalesce. 

Tlic wings at the end of the seventh day arc three-toed 
webl>ed paws, with all the digits turned inw'ards. The rods 
th.at compose the main part of it are composed of solid cartilage ; 
the humerus, radius, ulna, and first and second metacarpals 
have a bony sheath round their middle part ; the ends of the 
digits and the carpals are but partly chondrified. Five carp^ 
nuclei, however, can be made out, and the two proximal nuclei 
are known to be further suVidivided, each into two, in other 
types ; hence we can already account for seven carpals in the 
j bird, which has only two in the adult, in a free state. 

Moreover, the first digit has two, and the second three pha- 
langes, the nonnal number, as in lizards ; the third, which 
should have four, but in birds has as a rule only one, has now 
two, as in the ostrich, and a few other birds ; there is no sign at 
the end of the seventh or even of the eighth day of incubation 
of any more than three digits, but we have in the wrist an inler- 
medio- radiate, a centralo-ulnr.re, and three distal carpals, 
answering to the three developed metacarpals. The digits up 
to the end of the eighth day are rounded and flattish, and are 
quite like those of a young newt or fi og. But in two days more, 
at the end of the tenth day, the wing has almost actpiired the 
adult form ; and one more bony centre, that of the itrst meta- 
carpal, has appeared, 'Lhe overgrowth of the .second distal 
carpal and the second metacarpal, with its large and_ dilated 
digit, has arrested the distal carpal of the first or short digit, the 
“ pollex. ” This is the last nucleus to chondrify. It is still a very 
small, limpet-like disk of cartilage, and is now only to be ^en on 
the flexor face of the manus, inside the top of the second meta- 
carpal ; the distal carpal of the third ray is also small as com- 
pared with the large crescentic second distal nucleus. It is thrown 
on to the ulnar or outer side of the manus by the ovct]j{rowth of 
the middle rod and its carpal. The curve of the digits at their 
end is now, not inwards, or to the radial side, but outwards ; 
and the two developed distal segments form now the core of 
two claws, that of the first, or pollex, being of considerable 
length. 
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Xl»us, by the end of the tenth day, the reptilian type or fore- 
foot has bten attained, and the amphibian type lost, whilst the 
limb as a whole is now a fore-leg no longer, but a wing, 
thoroughly specialised by evolution^ transformation. 

The fore-hmb has not simply become modified into a wing by 
the shortening of the pollex and third ray, the enlargement of 
the second, and the abortion of the fourth and fifth of a fore- 
paw, like that of the hzard ; but we have now the historical 
representatives of three more rays which have cropped up since 
the end of the eighth day. 

I have repeatedly noticed that aborted parts, like over- 
shadowed plants, are late to appear, and soon wither, or are 
arrested in their growth. Tnis is the case here, for the 
new rays are late, small, and scarcely functional in the 
fullest development. They are not lost, however, but, like 
certain larval structures to be found in the skulls of the 
highest types of birds, they are built up into the finished wing, 
although they form an unimportant part of it as far as function 
goes. 

The first of these additional rays is the **pre*polIex ; this is a 
lunate tract of fibro-cartilage attached to the inner face of the 
first metacarpal. 'J'he other two are composed of true hyaline 
cartilage, and appear, one on the ulnar side of the second, 
and the other on the ulnar side of the third developed 
metacarpal. 

1 have described them as intercalary metacarpals, for they 
seem to be the starved tw'ins of the second and third large rays ; 
each distal carpal, very probably, in the archaic forms carried 
two rays. 'I'hus there is supposed, for such a fore-limb, a digit 
inside the p(jllex of the modern bird, and then two jiairs of rays, 
of which only tlie inner in each case has been retained. 

The paddle of Ichthyosaurus shows this kind of primitive 
cheiroplerygium admirably. 

Thus we can account for seven carpals and six digits in the 
wing of the modern bird ; in the legs the specialisation is not so 
intense, but is very great ; the study of the embryonic stages 
shows in it many parts that the adult bird gives no signs of 
whatever. 

Instead of there being even two tarsals, free and functional, 
there is only one, and that has merely the function of a ‘‘sesa- 
moid,” and has been mistaken continually fora bone of that sort, 
that nucleus answers to our naviculare, morphologically termed 
the “centrale.” 

Notwithstanding the extreme diversity in the habits of existing 
birds and the great difference seen in their shank bone, this part 
is always single, although compo.sed of three metatarsals. As 
in reptile.s, the j*>int at this part is not between the astragalus 
and tibia, as in mammals, but through the tarsal series ; no sign 
of this structure is seen in the adult bird, I’hat which appears 
to be the condyloid end of the tibia is a row of tarsal bones, the 
tibiale, filmlare, and intermedium ; these have long been known 
as separate bones in young birds, but their distinctness in 
the early embryo as cartilaginous nuclei has only lately been 
made out. 

I have been able, however, to demonstrate this repeatedly in 
different kinds of birds. The centrale also, although seen in the 
embryo as one of the tarsal series, was not properly identified ; 
it is a constant clement, but becomes degraded. 

The distal series of tarsals exis's as a single tract of cartilage, 
and then as a single plate of bone. But it is related to three 
metatarsals, and the middle or thick part is the first to chondrify 
in the embryo, and to ossify in the chicken or young bird ; there 
are here three connate nuclei, with very slight signs of distinct- 
ness. The whole mass answers to our middle and external 
“cuneiform bones, and to the inner half of the “os ma'^’iium. 
Thus five tarsals can be always made out clearly, and tw"o more 
accounted for. 

The fir-t metatarsal, which has been known, for some time, 
throi^h the valuable researches of Morse, to have occasionally a 
proximal as well as a distal rudiment, has, I find, always a 
proximal rudiment as well. 

Then, as Dr. G, Baur and Miss A. Johnson have shown, there 
is a fifth metatarsal ; it is a small pisiform cartilage, which so m 
coalesces with the fourth, and with the great distal tarsal. I can 
only find a “ pre-hallux” by turning to teratology, and this is 
not the lawful method. 

There may, however, be some “ reversion ” or “ atavism ” in 
^he polydactyle foot of the Dorking fowl, which has a well- 
dcyeloped “pre-hallux” and a double “hallux”; the twin 
digits of that part have a very ichthyosaurian appearance. 


SCIENTIFIC SERIALS 

Annalen def^Physik und Chemie^ xxix., No. il. — B. Dessau, 
on metal films arising from the disruption of a kathode. Dis- 
cusses the production of mirror-like films such as obtained by 
Plucker, Crookes, and Wright from the disgregation of the 
metal kathode in Geissler-tubcs. With a pointed kathode and 
a flat glass surface as recipient, the film forms a flat conical 
deposit, showing interference-rings in reflected light, and proving 
also the presence of <mtical dispersive power in the metal. The 
dispersion in films of platinum, iron, nickel, and silver. It is 
anomalous in the case of gold and copper. The films are 
double-refracting, and, in the case of oxulisable metals, dis-^ 
appear on oxidation, — Ed. Hagenbach, iJropagation of electricity 
in telegraph-wires. Experimeuts made with chronographic ap- 
paratus on Swiss lines, together with a discussion of the results 
of Wheatstone, Walker, Guillemin, and others. Arguing from 
theory, the author compares, not the apparent speed, but the 
ratio of the time to (he square of the length of circuit — B. von 
Kolenko, reply concerning the pyro-electricity of quartz. Main- 
tains, against Prof. Hankel, that the poles of a warmed quartz 
crystal are not altered during cooling by passing through a flame. 
— E. Ediund, remarks on H. Hoppe’s communication on the 
theory of unipolar induction. — S. von Wroblewski, on the re- 
presentation of the rotation between the gaseous and liquid 
states of matter by isopyknal lines. The transition of state is 
represented by curves drawn on a diagram having, for given 
definite densities, pressures as ordinates and temperatures as 
abscissae ; such curves being termed isopykns or isopyknal lines. 
The result of examination of these curves shows that, though 
there is no such thing as an absolutely definite critical tem- 
perature or critical pressure per se, there is a critical density for 
every liquid. — K. Schmidt, on reflection at the surface of crys- 
talline clliptically-polarising media. Experiments made with a 
crystal of cinnabar, and results compared with the formulae of 
Voigt and that of Ketteler. The latter leads to closer corre- 
spondence than the former with the facts of observation. — H. 
Muraoka, on the deformation of metal plates by grinding. The 
radius of the curvature produced by grinding metal disks set in 
a bed of fusible alloy is proportional to the cube of their 
thickness — ^K. Exner, validity of lens formulae for non-homo- 
geneous lenses. — E. Budde, a means of deciding between the 
electro-dynamic point-lav/s of Weber, Riemann, and Clausius. 
This gives the elementary theory of an experiment not yet 
made. — J. Kollert, on a new galvanometer. This is practically 
identical with Gray’s form. 

No. 12, 1886. — C. Fromme, on the galvanic polarisation 
evoked by small electromotive forces. This gives a first series 
of results with platinum electrodes in dilute sulphuric acid. — 
Edm, Hoppe, on the theory of unipolar induction ; with a reply 
to Prof. Ediund. — F. Himstedt, on a determination of the 
quantity “ vP The method was that of comparison of the two 
capacities of a condenser ; the result v = yoo'j^ X 10'® cm. /sec. 
— K. Lamprecht, on the action of the magnet upon electric dis- 
charges in rarefied gases, concludes that the law of Biot and 
Savart holds good as the calculated trajectories agree with 
curves observed by Hittorf in 1869. — A. Foeppl, the spread of 
the electric charge in conductors. — L. Boltzmann, remarks on 
the opinion of Herr Lorbeq; on a point in electro-dynamics. — 
W. Voigt, on the torsion of a rectangular prism of homogeneous 
crystalline substance ; a mathematical investigation. — Kiewiet, 
on the elasticity of bending of pure zinc, copper, tin, and their 
alloys. The moduli of elasticity of alloys is not constant, but 
depends on the mode of preparation of the alloy as well as on 
its composition. Wertheim’s rule for calculating the moduli of 
alloys from those of their components, according simply to the 
proportion of the constituents, appears to be inexact. The 
change of moduli of alloys with temperature is a simple linear 
function. — J. btefan, on the relation between the theories of 
capillarity and evaporation. —A. Heritsch, on radiophony. The 
author combats Graham Bell’s view that the condensed gases df 
a smoke deposit or carbon strip have something to do with its 
radiophonic properties.' He finds that a coke plate heated to 
redness and then instantly placed in a tube and exposed to inter- 
mittent illumination from sunlight or electric light, emits tones. 
He further constructed a sort of flat glow-lamp, which, even 
when raised to brilliant incandescence, emitted tones when ex- 
posed to intermittent sunlight. No other source than sunlight 
was sufficient for this experiment. — G. Kobb, on the spectrum of 
germanium. — Greiner and Friedrichs, on a new mercury air- 
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pump ; a modification of Geissler’s form. — A. Grosse, a wire- 
tape rheostat. Fine german-silver wires are spiralled around 
'Cotton threads, which are then woven into a sort of tape, the 
warps being thereby insulated from one another. A piece 2 
cm. wide and 4 metres long has 1000 ohms resistance. — W. 
Holtz, a Wheatstone’s bridge for air and water flow. An 
illnstrative apparatus of tubes such as has often been used. 

In the ScoUish Geographical Magaum for January there is 
an excellent bathy-orographical chart of the Clyde sea -area, 
xx>nstructed for Dr. H. K. Mill by Mr. J. G. Bartholomew. 
The colouring of the map is designed to show with special 
elFect the area and depths of the P'irih of Clyde and its inlets. 
For this purpose the land and sea have been treated separately, 
and coloured in strong contrast to each other. The system of 
colouring is, however, uniform, and in both cases the lowest or 
deepest areas arc distinguislied by the darkest tints, and gradu- 
ated up to the lighter tints of the higher or shallower portions. 
The same number contains a paper on the configuration of the 
Clyde sea-area, which was read by Dr. Mill at the last meeting 
of the Britbh Association. 


SOCIETIES AIVD ACADEMIES 

London 

Royal Society, December 16 — “Note on Specific 
Inductive Capacity.” By john liopkinson, M.A., D.wSc., 
F.R.S, 

Consider a condenser formed of two parallel plates at distance 
X from each other, their area A being so great, or the distance .y 
so small, that the whole of the lines of force may be considered 
to be uniformly distributed perpendicular to the plates. The 
space between the plates is occupied liy air, or by any insulating 
fluid. Let e be the charge of the condenser .an<l W the difference 
of potential between the plates. If the dielectric be air, there 
is every reason to believe that V oc that is, there is for air a 
constant of specific inductive capacity. My own experiments 
([1880] Phil. Trans., vol. clxxii p. 355) show that in the case of 
flint-glass the ratio of V to c is sen'^ioly constant over a range of 
values of V from 200 volts per c n. to 50,000 volts per cm. 
From experiments in which the dielectric is one or other of a 
number o^ fluids and values of V upwards of 30,000 volts per 
cm. are used, Prof. Qui ickc concludes (VVhetleniann, Antfaien, 
vol. xxviii., 1886, p. 549) that the value of ejM is somewhat less 
for great electric forces than for small. Fro n the experiments de- 
scribed in that paper, .and from his previous experiments (Wiede- 
mann, Annalc»i vol. xix., 1883, p, 705, et se//,) he also oncliides 
that the ^p:jcific inductive capaci'y determined from the mechan- 
ical force resisting sep.ar.alion of the plates is 10 per cent, to 50 ' 
per cent, greater than that determined by the actual charge of 
tbe condenser. The purpose of the present note is to examine 
the relations of these imuortant conclusions, making as few 
assumptions as possible. 

In W3rds, the specific inductive capacity as determined by 
charge or discharge of a condenser at any given potential and 
distance between the plates is the arithmetic mean of the induc- 
tive capacities determined by the force rc dating separation of the 
plates and that determined by lateral pressure, the potential and 
distance being the same. This is true whatever be the relation 
between charge and potential difference, but it is at variance with 
the experimental result that Kp and Kjf are both greater than K. 

The results ol>tained by Prof. Quincke are not easy to recon- 
cile. For that rea-jon it is the more desirable that their full 
si^lficance should be ascertained. Full information is given of 
all the details of his e,xperiments except on one point, It is not 
staterl whether, in the experiments for determining K by direct 
dischaige of the condenser, the capacity of the connection and 
key was ascertained. It would in most ordinary arrangements 
of key be very appreciable in comparison with the capacity of 
the condenser itself. If neglected, the effect would be to a 
certain extent to give too low a value of K, the effect being most 
marked when K is large. 

The property of doulde refraction in liquids caused by electri- 
fication is sometimes cited as showing that electrification is not 
proportional to electromotive f /rce. The fact that the double 
refraction in a liquid under powerful electromotive forces is very 
small would farther show that there is a close approximation to 
proj^rtionality, and that the deviation from proportionality 
would be insensible to any electro-static test. Such conclusions, 


however, cannot be safely drawn in the case of bodies such as 
castor-oil, in which K i ft*. In such bodies, assuming the 
electro-magnetic theory of light, the yielding to electromotive 
force is much greater if the force be applied for such tine as 
lO"^ second than when applied for second, and it is quite 
possible that the law of proportionality might be untrue in the 
former case, but very nearly or quite true in the latter. 

“On the Dielectric Constants of Fluids.” (Addendum to 
Dr. Hopkin-on’s “Note on Specific Inductive Capacity,”) 
By Prof. G. Quincke, For.Mem.R.S, 

In inve.stigaling the properties of dielectric fluids {Wiede- 
mann's Aftnalen^ vol. xix. 1883, p. 707 ; vol. xxviii., 1886, p, 
529), 1 found the dielectric constants with the electric balance 
or by the hydrostatic.'xlly measured pressure of an air-bladder 
greater than when measured by the capacity of a condenser sur- 
rounded by air or the insulating fluid, and discharged by turning 
a key through a ballistic galvanometer. 

The capacity of the key and of the short thin junction-wire 
connecting the key with the condenser was, however, in that 
calculation left out of account as being evanescently small. 

In consequence of a written communication from Dr. John 
Hopkinson, I quite recently comfiared the capacity of the key 
and the junction- wire with the capacity C of the condenser 
by observations with the h.allistic galvanometer with the same 
difference of potential between the surfaces, and thereby found 
the relation — 

X 

— = 0-1762 ; 

C 

greater, therefore, than T had conjectured. 

Let there i>e subtracted from the observed galvanometer read- 
ings .q and for the condenser in air anti in the dielectric 
ihud, the deflection calculated for the electricity on the key and 
junction-wire, then there will actually be obtained from the ratio 
of the readings thus corrected (^i) ancl (jrjjl values of the dielectric 
constants (K) of the fluid almost exactly coinciding with the 
measurements of the electric balance. The agreement is indeed 
as perfect as might be expect c<l, considering the difference in 
the methods of observation employed. 

Thus, for example, it was found : 

l)Ietectric constants 
with 


Efher ... 

IJ.allislic galvanometer 
(K) 

4'2ir 

Weighing 

4*394 

Carbon disulphide 


2*508 

2 623 

Benzole 


2*640 

2*541 


2*359 

2-360 

Petroleum 

... 

2-025 

2-073 


[Note added by Dr. Hopkinson. — Prof. Quincke’s explana- 
tion sets the questions I have raised at rest. 'There can be 
little doubt that K, K^, and K/ are sensibly equal and sensibly 
constant. The question what will happen to and Ks if 
K is not constant has for the present a purely hypothetical 
interest. 

Physical Society, January 22. — Prof. McLeod, Vice- 
President, in the chair. — Dr. F. Wormack was elected a 
Member of the Society. — The following papers were then 
read: — The permanent and temporary effects on some of 
the physical properties of iron produced by raising the 
temperature to 100'’ C., by Mr. Herbert Tomlinson, B.A. — 
On some new measuring-instruments used in testing mate* 
rials, by Prof. W. C. Unwin, F.R.S. In most measuring- 
instruments previously used, it has been considered sufficient to 
make the measurement of elongation from one side of the bar, 
but this, the Professor showed, was liable to serious errors owing 
to the fact that test- bars are not always perfectly straight, and to 
the p issibility of originally straight bars being bent by improper 
fixing in the testing-machine. In such cases the modulus of 
elasticity calculated from the apparent elongations are subject to 
consi ierable error. In endeavouring to overcome these diffi- 
culties the author has devised several new forms of meamiring* 
apparatus, which are attached to two sides of the bar by steel 
points, and the mean elongation of the two sides determined. 
The first apparatus described consists essentially of sliding 
calipers read by microscopes to 1/10,000 of an inch. Another 
form has two clamps provided with sensitive levels. Each is 
attached to the bar by two steel points, the line joining which is 
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iperpeadicttlar to the direction of the stress, and the clamp can 
^ate in a vertical plane about this line as an axis. The lower 
clamp is levelled by a screw pressing against the surface of the 
bar, and the upper one by means of a micrometer-screw parallel 
to the axis of tlie bar, the nut of which is secured to the bottom 
clamp. By this means the elongation can be measured to 
1/10,000 of an inch. In a third form two similar clamps with- 
out levels are kept apart by a steel rod ending in knife-edges. 
One of the clamps carries a small roller, which turns about an 
axis parallel to the line joining the steel points above mentioned, 
and the axis carries a small plane mirror. The other clamp sup- 
ports a projecting arm parallel with the axis of the test-piece, 
and which presses on the surface of the roller. When the bar 
is elongated the mirror is turned through a small angle and 
the elongation is determined by a reading-telescope and vertical 
scale to 1/100,000 of an inch, A similar apparatus is used for 
testing the compression of stone, but in this the compres- 
sion IS multiplied by a lever and measured by a micrometer 
microscope to 1/100,000 of an inch. — At the conclusion of the 
meeting Prof. Unwin invited the members t<j visit tlic Engineer- 
ing Laboratory of the City and Guilds of I.ondon Central Insti- 
tution, where lie broke a bar of Stafiford shire iron in the roo-ton 
testing-machine, the force and elongation being automatically 
recorded. 


Royal Meteorological Society, January 19. —Mr. W. Ellis, 
President, in the chair. — Mr. j. Willis Bund was elected 
a F'ellow of the Society. — The following j^apers by the 
lion. K. Abercromby, F. R.Met.Soc., were read; — (i) On the 
identity of cloud-forms all over the world, and on the general 
principles by which their indications must be read ; (2) On the 
cloud to which the name “ Koll-Cumulus ” has been applied. 
— After the reading of these papers the annual general meeting 
was held, when the Kcporl of the Council was read by J )r. Tri])e, 
w’hich showed the Society to be in a satisfactoiy condition, "riic 
r.umber of Fellows is 524.-- The President, Mr. W. Ellis, then 
delivered his address. — The (.Ifticers and Council for the ensuing 
year were elected : — President ; William Ellis ; Vice-Presidents : j 
George Chatterton, Charles Harding, Cuihbert Edgar Peek, j 
George Mathews Whipple ; Treasurer ; Henry Perigal ; Trustees : ■ 
lion. Francis Albert Rollo Russell, Stejdien William Silver ; | 
Secretaries : George James Symons, F. R. S., John William Tripe, ' 
M.I). ; Foreign Secretary : Robert Henry Scott, P'. R. S. ; Council : ! 
Hon. Ralph Abercromby, Edmund Douglas Archibald, Francis j 
Campbell Bayard, William Morris Beaufort, Arthur Brewin, ' 
Frederic William Cory, Henry Storks Eaton, Richard Inwards, | 
Baldwin Latham, William Marcct, M.T)., F.R.S., Edward 
Mawley, Charles Theodore Williams, M.D. j 


Entomological Society, January 19. —Mr. R. McLachlan, 
F.R. S., President, in the chair. — This was the fifty-fourth anni- 
versary meeting. — An a])slract of the Treasurer’s accounts was 
read by Mr, Stainton, one of the auditors ; and the Secretary 
read the Report of the Council, — The following gentlemen 
were elected as Officers and Council for 1887 President : 
Dr. David Sharp; Treasurer: Mr. P'.dward Saunders; Secre 
taries, Mr. Herbert Goss and the Rev. W. W. Fowler; 
Ldbrarian : Mr. Ferdinand Grut ; and ns other Members 
n Council ; Messrs. Robert McLachlan, Gervasc Mathew, 
V o Edward B. Poulton, Osbert .Salvin, 

r.K.S., Henry T. Stainton, P'.R.S., Samuel Stevens, and J. 
Jenner Wcir.-— Ihc retiring President delivered an address, and 
a vote of thanks to him was moved by Mr. E. B. Poulton, and 
.^conded by Prof. Meldola, F.R.S.— A vote of thanks to the 
Treasurer, Secretaries, and Librarian was moved by Mr, 
McLachlan and seconded by Mr. Stainton ; and Mr. Goss and 
Mr. Grut replied. 

Middlesex Natural History and Science Society 

January 18. — Dr. Archibald Geikie, F.R.S., in the chair. — Mr! 
Rob^t B. Hayward, F.R.S., read a paper on the watei in 
the Chalk, beneath the London Clay, of the London Basin. 
The geology of the area in question was described, and the water 
m the beds above the Chalk briefly referred to, Mr. Hayward 
then drew attention to the great extent of the Chalk area, to the 
rainfall, and other atmospheric conditions affecting the water- 
supply, and gave detailed chemical analyses of the waters of a 
large number of wells in and near London, which draw their 
supmiesfrom the Chall>. Those of Harrow and the north of 
ijOndon, bemg well known to the lecturer, received special 
attention. Tne water-levels were described and elucidated by 
josepn Lucas s h3rdro-geol(^ical maps, and the movements of the 


underground waters fully treated of. A table of the above- 
mentioned chemical analyses was distributed to the members 
present. In the discussion which ensued. Dr. Geikie gave some 
interesting observations upon the probable origin of Harrow 
Hill, and the other hills of Ix>ndon Clay to the north of London, 
and was followed by Mr. Clement Reid, Mr. M at tieu Williams, 
and Mr. Klein. 


Paris 

Academy of Sciences, January 24. — M. Gosselin, Presi- 
dent, in the chair. — Fresh statistics of persons that have been 
treated at the Pasteur Institute after having been bitten by 
animals either mad or suspected of madne.ss, by M, Vulpian. 
This report covers the whole period from October 1885 to Decem- 
ber 31, 1886, the tabulated results showing 2682 subjects treated in 
the Institute, of whom only 31, or 1*15 per cent., succumbed. — 
On the direct fixation of the gaseous nitrogen of the atmosphere 
by vegetable soils, by M. Berthelol. The experiments are here 
described which the author carried on during the year 1886 at 
the Meudon establishment for agricultural chemistry. As a 
general result it appears that vegetable soil is incessantly fixing 
free atmospheric nitrogen, a])art even from any vegetation pro- 
perly so called. Nor can the phenomena be attributed to the 
exclusive action of rain-water, for it w'as shown that in some 
cases the rain carried off under the form of nitrates alone more 
nitrogen than it had contributed under the combined forms of 
ammonia and nitric acid. In a future paper the experiments will 
be described that have been carried on simultaneously on the 
same soil with the co-operation of plant life. — 'Fhe mechanism of 
the flight of birds studied by chrono-photography, by M. Marey. 
This is a further application of the author’s new chrono-photo- 
graphic method, already so successfully applied by him to the 
study of human motion. The paper is provided with four illus- 
trations, one of which shows fifty images per second of a bird on 
the wing. Measured by the metric scale, the distance traversed 
during one complete revolution of the wing was 1*37 metre, or 
6*85 metres per second, and 24,660 metres per hour. — Solar 
observations for the second half of the year 1886, by M. P. 
Tacchini. The results, as here tabulated, show a progressive 
diminution of spots and faculoe, with a very marked minimum 
in November. The phenomenon of protuberances also 
shows a falling off, although not to the same extent 
as that of the spots. This result appears to be in harmony 
with the fact that the maximum of protuberances always occurs 
after the maximum of spots. — On surfaces whose isothermal lints 
are constituted by a family of circles, by M. Demartres. — On 
the theory of algebraic forms with / variables, by M. R. Perrin. 
It is shown that a form of order m wiih/> variables possesses a 
pure covariant, distinct or reducible, of 2/ - 3 degree and order 
(2/i- 3) m - 2 p . — On the action of the tetrachloride of carbon on 
chlorochromic acid and the phosphates of sesquioxide, by M. H. 
Quantin. To the reactions of the tetrachloride of carbon 
already described by M. Demar9ay, the authors here add two 
others, dealing fully with that produced by making this substance 
act on the oxygenated salts. They describe the action that it 
exercises, without previous decomposition, on the neutral phos- 
phate of the sesquioxide of iron. They hope by the dry 
method to be able to apply this reaction to the separation of 
minute quantities of phosphoric acid. — Preparation, properties, 
and constitution of inosite, by M. Maquenne. This substance, 
hitherto unavailable in sufficient quantities for the purpose of 
experiments, the author has succeeded in producing by a process 
here described, very rapidly anti easily. The analysis of 
anhydrous inosite yields carbon 40*00, and hydrogen 6 *06, and 
its formula, CflHjjOo + 2 ll., 0 , is shown to be correct. — On 
the separation of mono- and ui isohutylamine by means of oxalic 
acid, by M. H. Malbot. — On the preparation of a silicostannate 
of lime corresponding to sphene, by M. L. Bourgeois. The 
object of this paper^ is to show the possibility of preparing 
a silicostannate of lime, Ca0,Si03,Sn02, isomorphous with 
sphene, Ca0,Si02,Ti03. In solving the question, the 
author has employed the same method by which Haute- 
feuillc obtained some fine specimens of the latter mineral. 
— Description of a lamellaiy ihomsonite from Bishopton, 
Renfrewshire, by M. A. Lacroix^ This specimen, picked up by 
the author in 1884, shows the same optical properties as the 
substance known as Stirlingshire gyrohte, and contains a con- 
siderable proportion of aluminium. At 13® C. the density is 
2*34* — Note on a while epidote from Beagle Channel, Ticrra 
del Fuego, by M. A. Lacroix. This specimen, brought back by 
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ProC Domenico Lovisato, of the Cagliari University, is remark* 
able for its richness in aluminium, and the highly oxidised state 
of the iron contained in it. Outwardly it strongly resembles 
zoisite, although its crystalline system and optical properties 
leave no doubt as to its true character. — On some peculiarities 
in the organisation of the Schizonemertians, by M. Remy Saint* 
Loup. The exact disposition of the cephalic fossettes is here 
determined by a comparative study of three types of these 
oiganisms. — On the colonial vascular system of the Tunicata, 
by M. F. Lahille. A careful study of this system leads the author 
to the conclusion that there is no valid reason for separating 
the Monascidians and .Synacidians into two distinct orders of 
Tunicata. — On the cranial nerves of a human embryo thirty- 
two days old, by M. C. Phisalix, Balfour’s theory, based on 
negative grounds, that the cranial nerves are disposed on a type 
absolutely different from the spinal nerves, seems disproved by 
the anatomical study of this subject.-— Researches on the physio- 
logical action of mcthylal, by MM. A. Mairet and Combemale. 
These researches show' that, in whatever way introduced into 
the system, methylal always produces the same hypnotic effects, 
but more rapidly by hypodermic than by pulmonary injection. — 
On the existence of submerged valleys in the Gulf of Genoa, by 
M A. Issel. From the recent hydrographic surveys of Capt. 
J. B. Magnaghi, it appears that the valleys of the Bisagno, 
Polcevera, Quiliano, and other Ligurian streams are continued 
seawards by «-ubmarine valleys, which retain the same fluvial 
direction, and are perfectly distinct to a depth of at least 900 
metres. — On the Artesian wells and new oases created in the 
Wed Rir*, South Algeria, by M, G. Rolland. Since 1859, the 
French have sunk 117 wells in this region, creating live new 
oases, and increasing fivefold the value of the land. In the 
same period the population has been doubled, and many 
thousands of date-palms planted. 

Beri-IN 

Physical Society, December 3, 1886.— Prof, von Helm- 
holtz in the chair. — Dr. Konig exhibited a von Kries colour- 
mixing apparatus, the third specimen of the kind hitherto 
turned out in the flictory of .Schmidt and fliinsch, and discussed 
in a searching manner the construction of this instrument. The 
instrument contained essentially two clispDceahle slits, the light 
of which was by a prism decomjiosed into two spectra falling on 
each other and producing the mixture of the colours. A second 
double slit, and a simple ftftli slit allowed a comparison of the 
mixed colours and an admixture at pleasure of white light. — Dr. 
Weinstein reported on his deductions from obser\%ations of the 
earth’s current in the telegraph lines of the German Empire. 
Among the results alroaly elsewhere published of his calculations 
Nature, vol. xxxiii. p. 624) it may here be brought out that, 
apart from its disturbances, the earth’s current showed a daily 
period with eight fluctuations, which, however, did not occur 
throughout the whole year, nor always in a - imilar direction. These 
fluctuations were least in the morning between five and seven ■ 
o’clock. They were the cause that the statements respecting 
the daily maxima and minima differc<l so considerably among 
the different authors. The earth's current showed an intimate 
relation to the earth’s magnetism, and especially to the de- 
clination. The speaker failed, however, to discover a relation 
in the earth’s current to the period of the sun’s rotation, although 
such a relation was asserted for the earth’s magnetism. The 
latter, too, was a point which the speaker doubted, and that 
because he had been unable to confirm the relation, which was 
likewise affirmed, between the aurora and the sun’s rotation. 

It was true he obtained an average period of about twenty-five 
da^s, but the minima amounted to twelve .and the maxima to 
thirty-seven days, and between such extremes a mean was not 
allowable. For the earth’s current likewise he found minima of 
twelve days and maxima of thirty-seven days, and this result ap* 
peared to him to conflict with the assumption of a connection 
jietween the earth’s current and the sun’s rotation. He con- 
jectured that in the case of the earth’s magnetism single values 
deviating too strongly from one another had been united into a 
mean. Be it further related that the intensity of the earth- 
current proved itself to be neai;|y proportional to the length of 
the lines. In the discussion following this addresSf Dr. Brix 
spoke of the earth plates which had been introduced in the lines 
for measurements of the earth-currents, and which had 
hitb^o proved so little disturbing that for the present the intro- 
duction of unpolarisable plates was desisted from* 


Christiania 

Society of Science, October 15, i886. — Herr Schbyen 
announced that through experiments carried out during the 
summer he had succeeded in demonstrating that the parasite 
Tylenchus hordei^ described by him, which in the district ol 
Lorn causes the remarkable disease on rye termed **krok,” also 
attacks Elymus arenarius^ whereby his opinion that the parasite 
was transmitted from the latter to the rye-fields has been con- 
firmed. He further stated that he had received samples of rjre 
affected with the same disease from Heligoland ; here, too, it 
extended along the coast in the proximity uf Elymus arenarius^ 


BOOKS AND PAMPHLETS RECEIVED 

Die Klimate der Erde, a vol«. : Dr. U. Woeifog (Kostenoble, Jena),— 
The lactors of Organic Evolution : H. Spencer (Willums and Norgate).— 
Beiblattcr zu den Annalen der Physik und Chemie, 1886, No, xa (Barth, 
ticipzig).— The Electrician’s Directt^ry (Tucker). — Outlines of Classincation 
luut Special Morphology of Plants : Dr. K.. Gould (Clarendon Press). — Travel* 
in the Wilds of Ecuador: A. Simson (Low). — Meteorological Ooservations 
at Stations of the Sec ond Order, for the Year 1882.- Hourly Readings. 1883, 
part iv —Resultatc derPolarlicht Heohachtungen augestellt ini Winter 1883 
und 188 ^ : Dr. K. R. Koch(Asher, Berlin) — Giud Fields of Victoria: Rej^rts 
of the Mining Rcgisirars for (Jlnarter ended September 30, 1886 (Ferres, Mel- 
bourne). —Report on the Administration of the Meteorological Department of 
the Government of huliain 1885-86. — An ExpKtnatory Arithmetic, 3rd edition : 
G. E. Spiikemcll (GrifHn, Pottsmouth). — An Elementary Treatise on the 
Difterential Calculus, 6th edition: B. Williamson (Longmans). — Celestial 
Motions. 5th edition : W '1'. I.ynn (Suanfiird). — Year-B ,ok of Pharmacy 
(('lumhillsi —Catalogue of Canadian IMauts, part 3, Apetalas: J. Macoun 
(Dawsm, Montreal). — Archives Italiennes de Biologie, tome vtii. fa*'c. i 
(Loescher) — Aluminium: J. W. Richards 'Low). — Examples of Exercises 
given in the National Philosophy Class of Glasgow University ; M. Maclean 
(M.'icl .chose, Glasgow). — RejMirt on the Medusae collected by the U.S. Fish 
Commission in 1883-84: G. W. Fewkes (Washington). — The Blue Jfill 
Meteorological Observatory : A. L. Kotch (Boston). 


CONTENTS PAGE 

A History of the Theory of Elasticity. By A. O. 

Greenhill 313 

The Encyclopaedia Britannica 314 

A Treati&e on Chemistry 316 

Our Book Shelf : — 


Holden: ‘ * Photography the Servant of Astronomy ” 317 
Rutot et Van den Broeck : ** Oltservations nouvelles 
sur le Tufeau de Ciply et surle CrtHaccsuperieur du 


Hainaut 317 

Letters to the Editor : — 

On Two Jade-handlcd Brushes. — Prof. J. P. O’Reilly 318 

The Cambridge Cholera Fungii-s.- -Walter Gardi- 
ner; George Massee 319 

Earthquakes. — Thomas W. Kingsmill 319 

The Calendar and General Directory of the Science 
and Art Department 320 


The Progress of Astronomical Photography . , . 
Meteorological Conditions at the Time of the Erup- 
tion of Mount Tarawera, New Zealand. By 


Capt. F. W. Hutton 322 

A Few of our Weather Terms. By Rev. W. Clement 

Ley 3*3 

Note on Instantaneous Shutters. By A. Mallock. 

{Illustrated) 324 

On some Phenomena connected with the Preexing 
of Aerated Water. By George Maw. {Illustrated) 325 

Notes 326 

Our Astronomical Column : — 


The New Algol-type Variable 

Gore’.s Variable near Orionis 

The Southern Comet 

A Short Method for Computing Refractions .... 

Comet Brooks (1887 

Astronomicai Pnenomena for the Week XS87 

February 6-12 • 

Geographical Notea 

Physical Notes 

On the Morphology of Birds. By Prof. W. K, 

Parker, P.R.S 

Scientific Serials . * 

Societies and Academies 

Books and Pamphlets Received 


329 

329 

3«9 

329 

330 

330 

33* 


331 

333 



NATURE W 


THtJRSDAV, FEBRUARY lo, 1887 


HISTORY OF HOWIETOUN 
iof Hawiet&un, Part I. By Sir J. Ramsay 
Ciribson Maitland, Bart (Stirling, N.B. : J. R. Guy, 
Secretary Mowietoun Fishery, 1887.) 

P ROBABLY every one at all interested in fish- 
breeding has heard the name of Howietoun, and a 
great many people, especially in Scotland, have some 
I knowledge of the character of the establishment and the 
' operations there carried on. Occasional paragraphs in 
scientihc periodicals, as well as in daily papers, an- 
nounce some experiment in the artificial stocking of 
' home waters with some kinds of trout or with salmon 
fry, or some successful exportation of salmonoid ova to 
America or to the colonies at the Antipodes. The name 
of Sir James Maitland or of Howietoun very often occurs 
in such announcements. Those who have given attention 
to the subject will find much to interest them in the account 


of the development of his fish-farm, and in the descrip- 
tion of its present condition, which Sir James Maitland 
- is now placing before the public. At present we have 
only the first part of the work, in which the history is 
brought down to the spring of 1879. A note on the fly- 
leaf informs us that the remaining part will be issued 
shortly. The present volume is of large quarto size, 
printed in large type, and liberally illustrated with ex- 
cellent woodcuts. 

The author states in the preface that the culture of 
Salmonidae is now an achieved success, and he describes 
i the gradual progress of the efforts which have culmi- 
nated in this result at Howietoun, with the hope that his 
experience may prove of use to those who are working 
on the still larger question of our sea-fisheries. The 
first seven chapters contain a general description of the 
regular operations which are now carried on after thirteen 
years of practice and experimental ingenuity at the Howie- 
toun farm. Sir James Maitland asserts emphatically 
that Great Britain is pre-eminent among all nations in 
matters pertaining to fisheries. He does not argue at any 
length in support of this patriotic claim, which he seems to 
found chiefly on the perfection of the Howietoun esta- 
blishment, and the success of the system of Govern- 
ment supervision under which the Scottish herring trade is 
carried on. His eulogy of these two institutions is quite 
justified by facts, and there can be little doubt that the 
val^ of the fisheries of Great Britain, in proportion to 

f thelotal population and total wealth, is greater than in 
many other countries. But there are other matters pertain- 
ing to fisheries in which the pre-eminence of Great Britain 
may well be disputed, and has been disputed very fre- 
quently of late years. The scientific study of the sea-fish- 
eries, and the application of the results of such study, have 
Undoubtedly been carried out to an enormously greater ex- 
tent in other countries than with us. The reproduction of 
tbe cod was first investigated in Norway ; oyster-culture 
^ understood in Holland mnd in France is still unknown 
m Britain; and the organised scientific investigation of 
matters, which has been commenced by the Scot- 

^ instituted by the 
Association in England, has been, as 
g : xxxv.-^No* 902 


it were, forced upon us by the exam{de of the Unite<i 
States. Perhaps no American salmon-hatchery is quite 
as efficient as the Howietoun farm, but the extent of 
piscicultural operations applied to* Salmonidae in the 
United States is certainly greater on the whole than in 
Britain. This is not the occasion, however, for a com- 
plete comparison of Great Britain with other countries 
with regard to pisciculture. The history of Howietoun 
shows how greatly Sir James Maitland, by his individual 
energy and enterprise, has advanced the art of breeding 
Salmonidae, and we have to notice shortly some of the 
most interesting parts of his book. 

Before considering particular points, we may remark 
that the “ History of Howietonn” is a book that can not 
only be referred to with profit, but read with pleasure. 
The author^s genial individuality has an interest of its 
own, and his pages are full of suggestions of healthy, 
cheerful, energetic out-door life which make them pic- 
turesque and refreshing. The use of the plural “ ova 
as a singular seems to be common among pisciculturists, 
and it is a pity that this small blemish was not remedied 
in the proofs. 

The greater number of the ova hatched at Howietoun 
are from Loch Leven trout kept in ponds at the farm. Ova 
are collected from wild Sal mo salar taken from differen 
Scottish rivers, and small numbers of ova of S, fario and 
S. fontinalis are dealt with, but the greatest amount of 
space and attention seems to be devoted to S, levenensis. 
In the account of the “ egg harvest ” some interesting dis- 
coveries are mentioned which show a constant relation 
between feeding and breeding. If the fish are highly fed 
at an early date in the year, they begin to spawn earlier ; 
the food used for this purpose is Pecten, and if this is 
given early in February, maturity is reached early in 
November. To obtain the eggs for the hatchery the 
females are stripped over large earthenware milk-plates, 
into which the ova falL About 10,000 ova are stripped 
into one pan, and these can usually be impregnated by 
the milt of one male. After the milt has been added, 
only a tumblerful of water is poured into the pan ; the 
eggs are then left to impregnate for 30 to 45 minutes. 
The ova, when first shed, are soft to the touch and in- 
clined to adhere together ; after impregnation they feel 
hard, and separate easily. The next process is to pour 
the ova into large pails full of water, which are held* im- 
mersed in one of the inlets to the ponds, so that the milt 
is washed away ; the ova are then carried in the pails to 
the hatching-house. 

Collecting ova from fish in the wild state is a much 
more laborious process than from the fish in the ponds, 
and Sir James advocates strongly the advisability of 
Fishery Boards building proper ponds in which to retain 
the gravid fish until ripe. At Howietoun 20,000,000 trout 
(presumably levenensis) ovsl can be produced at a cost 
of little over 1000/. a year. 

The account of work in the hatching-house would 
naturally follow that of the egg-harvest, but the cha]^ 
on packing has been inserted between them. The work ^ 
in the hatchery is described in detail. The egg» 
poured with a glass measure over the centres of the gktss 
tubes forming the grilles^ and afterwards diessed iittb' 
regular rows by “ feathering,” an operadon perfoimed ^ 
girls, as the eggs at this stage are easily killed 

• Q ^ 
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mitdi handling, and a tinned girl can give the slight 
motion which is required to the eggs without actually 
touching them with the feather at aM. Each box is en- 
tered by a number in a book, and a record of the number 
of dead eggs daily taken from it is kept on a printed form, 
and afterwards entered in the same book. Two girls only 
are employed in attending to all the hatcheries at Howic- 
toun. The stage in the development of the ova between 
the formation of the blastoderm and the appearance of 
the eyes is called the spectacle ” stage, and the health 
of the embryo can be estimated by certain signs at this 
period ; but the description given of these signs is not 
easy to follow. Up to the eye stage the ova are very deli- 
cate, but as soon as the eyes appear the eggs can be 
handled, and this is the best age for packing for the An- 
tipodes. Eggs for America or Europe are packed at a 
later period, when red blood has appeared. When the 
eggs are ready to hatch, the j^tUes are taken out, the 
boxes cleaned, and the eggs are emptied off the on 

to the bottom of the box. The depth of water in the 
boxes containing the alevins is only 3 inches. The alevins 
congregate in dense masses in the corners and against the 
sides of the hatching-box, and the motion of the pectoral 
fins causes a continuous current to descend downwards 
through the mass. When the yolk-sac is nearly absorbed, 
the fry are fed with food prepared from fillet of beef or of 
horse, and yolks of hard-boiled eggs. The food is made 
into paste in a mortar, and rubbed through “feeding- 
spoons of perforated zinc into the hatching-box. 

Next follows an account of the method of despatching 
living fry. These cannot travel for more than twenty-four 
hours, and they are sent in tanks quite full of water, as 
motion of the water exhausts the fish at this stage. The 
greater number of the fry, after a short time in the hatch- 
ing-house, are placed in ponds constructed of wood, 100 
feet in length, where they remain throughout the summer, 
and where they are fed daily by hand for the whole time, j 
It is stated that 100,000 trout eleven months old would 
consume between two and three horses a week. 

A considerable amount of stocking is effected with 
yearling trout, which are carried in conical tanks. 
Thb fish must be starved some days before being de- 
spatched, as, if placed in travelling- tanks when fully fed, 
they rapidly make the water foul. In the bottom of the 
lid of the tank is an inverted cone perforated with holes 
and filled with ice ; this keeps a constant temperature, 
and promotes atSration of the water. Two- year-old, and 
even larger, trout are also sent out ; these are placed in 
larger tanks, provided with small wheels, but constructed 
on the same principle. 

In Chapter HI, an elaborate account is given of the 
methods of packing ova. The first operation is to trans- 
fer the ova which are to be packed from the grilles to 
peach netting stretched on square wooden frames. This 
step is carried out in a specially constructed sink, through 
which water is kept running. The .ova are emptied from 
thc^nV/^f into a wooden box, from which they pass into a 
leaden basin with a narrow bottom. One of the frames 
i« then floated in the sink, and a glass measure contain- 
ing 1 100 eggs is used to measure the eggs from the basin 
on to the frame. The frames are placed in the packing- 
toom in piles, one pile for each box. Next morning the 
Irmes are examined, so that any egg with an ilb developed 


embryo may be ^cked out Then, a square of 
I Mown, contained in a special tray, is placed over the eggs 
i on the frame, and, the two being suddenly reversed, the ; 

I eggs rest on the swan^s-down without altering their relative 
I position ; thus each egg lies separately on the swanV 
I down. The frame is removed, and the square of swatiV 
down with its burden placed in one of the travelling- 
trays. Above the eggs is next placed a square of felted 
moss {Sphagnum), Above the moss is placed another . 
layer of swan*s-down carrying a layer of eggs, and then j 
another layer of moss, and so on, till the travelling-tray | 
is filled. The bottom of the travelling- tray is made of 
perforated zinc, and before any eggs are placed in it, the | 
bottom is covered with a thin layer of mos.s. The eggs ! 
thus rest on swan's-down, and are covered with felted j 
moss, a layer of which also forms the lowest and upper- 
most layer of the tray when full. For journeys to the I 
Continent or America, unbleached lino is substituted for 1 
the swan’s-down, because swan’s-down retains so much 1 
carbonic acid that advanced embryos are asphyxiated. 
For the Antipodes, an extra precaution has to be taken : | 
a thin layer of moss is inserted between the layer of un- 
bleached lino and the eggs, so that the latter arc in con- 
tact with the moss above and below. The travelling-tray 
is io inches square and 2^ inches deep. The trays are 
packed in an inner box only f inch larger than them- 
selves, and this is placed in an outer box 4 inches deeper 
and 3 inches wider than the inner. Between the two is 
a layer of sawdust. The outer box or case measures ; 
I foot 4 inches square, by i foot 10 inches deep. This is ; 
the method of packing for short journeys within the 
United Kingdom, The boxes for foreign consignments j 
are larger, and oblong in shape ; there is a sawdust 
space as in the boxes already described, but the trays arc 
separated by means of charred fillets, so that an air-space 
surrounds each tray : above the pile of trays is a large 
icc-tray, which occupies the whole of the top of the box. 
Ova can be safely kept in one of these boxes during a 
period of sixty days. 

In the chapter on “ breeders ” we have an account of 
the most unique feature of the Howietoun establishment, 
— the feature which entitles the place to be called a fish- 
farm^ and not merely a hatchery. Salmon and trout 
eggs have been artificially fertilised and kept in hatch- 
ing-houses by a great many pisciculturists, but never 
before the institution of the Howietoun system has a 
species of Salmo been treated after the same method 
which is applied by agriculturists to domestic cattle. Sir 
James Maitland may be said to have domesticatsd the 
Loch Leven trout. He keeps them in a system of ponds, 
where they are placed under more favourable conditions 
than they meet with in the wild state, where they are- 
supplied with a constant abundance of food, and are pro- 1 
tected from enemies. The Howietoun trout have been 
rescued from the battle of life and subjected to the in-r 
fluences of cultivation and artificial selection. A flow of 
5,000,000 gallons of water per diem is made to support 
a stock which produces 20,000,000 ova annually, 
original stock of breeding-fish was raised from 
at Loch Leven in 1874. As the fish grew older the si^ 
of their eggs increased, the fry these ova 
bigger and stronger each season, and it became eviq^t 
i that the ova of ol4 iroat were touch the mo^t vaj^ie. 
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Time ]bk« not yet shown whether the new generation of student can succeed, either with or without the professor’s 
raised from selected ova of the largest trout, in help, in mastering them, he ought to be competent to 
turn produce still finer ova and fry, but there can be write very good harmony. If he is of an inquiring mind, 
IMe doubt that this will be the case. and wants to know why he is strictly enjoined to do so 

The history of the gradual improvement of the pisci- and so, or strictly forbidden to do so and so, he should 

cadtoral apparatus given in Chapters VIII, to XVII. is postpone his curiosity till he has finished his academical 
iftxtrmely interesting. A detailed account is contained course, and in the meantime be content with the Dicta of 
in these chapters of the increasing amount of stock, and Doctor Day, 

of the hatching operations in succeeding seasons. But We must do Mr. Davenport the justice to remark that 
enough has been said to show the character and value he has added to the work an original feature of his own 
of the first part of the work. The second part will contain which is worthy of all praise, namely, the combination of 
descriptions of the experiments which have been made counter point with harmony-teaching. It is the general 
at Howietoun since the establishment reached its present custom to give the harmony examples in the form of 

complete and efficient condition,* J. T. C, pianoforte chords, and this produces the anomaly that 

when rules have to be stated affecting the motion of certain 
notes, an idea of part-writing must enter which is somewhat 


HARMONY AND COUNTERPOINT 
Elements of Harmony and Counterpoint. By F. Daven- 
port, Professor of Harmony, &c., Ro5'al Academy of 
Music. (London ; Longmans, 1887.) 

Y^^ARS ago, when the laws of musical sounds, like the 
^ laws of Nature before Newton, lay hid in night, it 
was not unusual for clever and ingenious writers on music 
to invent what they called systems of harmony.’’ They 
found certain combinations and progressions in use by 
by the best composers, and they conceived it to be their 


foreign to the general system. Our author has taken the 
bull by the horns, by requiring the student ab initio to 
write his harmony in separate parts, putting each part on 
a separate line with its proper clefs. This is an excellent 
idea. Counterpoint is the highest and most perfect style 
of musical writing, but it has been much neglected in late 
days, and Mr. Davenport has hit upon a happy mode ot 
encouraging its cultivation, which cannot fail to benefit 
his pupils. 


duty to explain, or account for, or justify these by some 
kind of imaginary natural principles, more or less fanciful, 
which they conjured up out of their inner consciousness, 
to fit the case. But, unfortunately, these writers widely 
disagreed among themselves as to the principles on which 
their theories should be based, and the result was such a 
mass of contradiction and confusion that the very name 
of theoretical harmony became a by- word and a scandal, 
until the Newton of musical acoustics, Helmholtz, arose, 
and, by explaining the real nature of musical sensations, 
swept away these fanciful inventions into deserved 
oblivion. 

Among these systems, however, was one, published in 
*S4S>by a Dr. Alfred Day, which had the great good luck 
to be admired and patronised by no less a personage than 
Sir George Macfarren, the Principal of the Royal Aca- 
demy of Music. So far as we know, this admiration has 
not been widely shared by musicians in general ; but it 
would be idle to ignore the great weight that such an 
opinion must carry, and it is this, no doubt, that has pre- 
ssed for Dr. Day’s work an existence which might 
otherwise have terminated long ago. 

It is natural that Prof. Macfarren should wish this 
system followed at the famed institution over which he 
presides, and the little book before us appears to be in- 
tend^ as a cheap manual for the purpose. No one 
need object to this, for, when it comes to the practical 
^aching of harmony, it matters little whose system 
' is followed so that the orthodox forms of writing 
, are taught and recommended. That system is the best 
i^ch renders this knowledge easiest to acquire. It is a 
ftatUre of Dr. Day’s book, that he lays down strict laws, 
copiously and peremptorily, as to what ought or 
g not to be done, and Mr. Davenport has conscien- 
carri^ out this plan. His work bristles through- 
anch and we may safely say that if any 


PEARLS AND PEARLING LIFE 
Pearls and Pearling Life. By Edwin W. Streeter, 
F.R.G.S. (London ; George Bell and Sons, 1886.) 

'T' H E book before us, according to the preface, and as 
far as we are aware, is the only work in the English 
language which is entirely devoted to the history of 
pearls. The introductory chapter is immediately fol- 
lowed by one which gives a brief historical account of 
pearls in connection with India, China, Persia, Palestine, 
E&yptj Ancient Greece and Italy, and Europe in the 
Middle Ages. This is succeeded by a rdsumk of the 
ancient ideas respecting the origin and supposed medicinal 
qualities of pearls, and by a few words on breeding ” 
pearls. The next chapter treats of the different kinds of 
pearl-forming mollusks, both marine and fluviatile. The 
writer then gives an account of the true mother-of-pearl 
shell, describing its geographical distribution, the differ- 
ent varieties, its structure, the parasites found within the 
shells, and their external enemies, their method of getting 
rid of extraneous substances (stones, small shells, &c.) 
accidentally introduced within the valves of the shell, and 
the uses to which the mother-of-pearl is put. The sixth 
chapter, although headed “The Origin and Formation of 
Pearls,” also refers to the different kinds, such as bouion 
I^arls, baroque pearls, and coq de perU, the mode of 
life of the oyster, the positions in which pearls are found, 
&c. It also treats of the qualities which regulate the 
value of pearls. The next chapter gives a short account 
of the Sooloo Archipelago, the natives as pearl-divers^ 
and their method of dredging. Then follows a good 
description of the fisheries of North-West Australia and 
Torres Strait, and this is succeeded by an intm^ng 
chapter entitled “ Pearling Life at the Present Day,^* 
is practically descriptive of pearling exf^ditions 
Mr. Streeter’s vessd, the Sree Pas Sair^ from 
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te tbe North-West Australian coast and the Sooloo 
Archipelago. 

Chapter XL is devoted to a condensed account of the 
pearl-hsheries of Ceylon and Southern India, and this is 
followed by a rhumh of what is known respecdng the 
fisheries in the Persian Gulf, the Red Sea, on the west 
coast of North America, and at the West Indies. Pearls 
produced by shells which inhabit the rivers and lakes 
of Great Britain and foreign countries are described 
in Chapter XlV.jand the artificial production of pearls by 
the Chinese is also here referred to. The different kinds 
of coloured pearls, and the mollusks which produce them, 
are then treated of. In the succeeding chapter the most 
famous pearls of both ancient and modern times are re- 
counted, and the immense sums at which some of them 
were valued are stated. Chapter XVII. gives the history 
of the remarkable cluster of pearls known as ‘Uhe great 
Southern Cross pearl, which was exhibited in the West 
Australian Court of the Colonial and Indian Exhibition, 
and valued by the owners at 10,000/. The next and con- 
cluding chapter is devoted to the value of pearls, and | 
shows how their worth has varied in this country at 
different periods from 1671 to the present time. 

A map is then introduced showing the principal pearl- 
ing regions. In an appendix, the works bearing on the 
subject which have been consulted by the author are 
enumerated, and a full index completes the volume. 

Mr. Streeter has brought together a large amount of 
information which will be of interest to the general reader, 
for whom especially, and not for the scientific, the work 
has been written. The most original material is com- 
prised in the part extending from the seventh to the tenth 
chapter. The chapter devoted to the Sooloo Archipelago 
contains some details which, although interesting in them- 
selves, are rather foreign to the subject of the work. The 
same observation applies to the account of the constella- 
tion Crux Australis^ or Southern Cross, introduced in the 
seventeenth chapter. 

As far as we have noticed, the various opinions and 
statements set forth in the work are mostly accurate. It 
may, however, be questioned whether “there is per- 
haps no instinct implanted in the human breast more 
powerful than the love of admiration,” for is not that of 
sdlf- preservation supposed to reign supreme ? We would 
point out that the term Lamellibranchiata is now super- 
seded by that of Felecypoda^ and with good and sufficient 
reasons is adopted in the latest and best manuals on con- 
chology. The bathymetrical range of bivalves far exceeds 
the stated limit— 200 fathoms — specimens having been ob- 
tained by the Challenger and other deep-sea exploring ex- 
peditions in depths ranging as low down as 2900 fathoms. 

The book is printed in good legible type upon toned 
paper, but the pictorial portion mars the rest. ITie plates 
illustrating the Malleus^ the Meleai(rina^ the UniOy the 
Pinna^ the Strombus^ and the Turbinella are simply 
execrable. They are printed upon a fearful black ground 
(one almost expects to see “ Sacred to the memory of,” 
toOj inclosed by a thin white line with ornamental 
comers, and seem to us to have a most common appear- 
ance. We cannot see one redeeming feature in them, the 
drawing and colouring of the shells being equally bad. If 
aoother edition is called fof, fresh and accurate illustra- 
; lions should be provided Ei A. S. 


OUR BOOK SHELF 

The DefiniHms of Euclid, with ExplamBom hmi 
Exercises, and an Appendix of Exercises on the JFlfirSf 
Book, By R. Webb, M.A. Pp. 4B. (Londem: tf. 
Bell and Sons, 1886.) 

There are some good points in this little book whick 
will make it a useful help in many cases, especially with 
backward and dull pupils. The explanations are clear 
and precise ; the exercises are very simple, and aim 
chiefly at insuring that the pupil really masters the id^ 
involved in the definition illustrated ; and good diagrams 
are supplied. We are sceptical, however, as to the 
advisability of representing “each of two or more lines 
which are parallel to one another by two straight lines 
close together.” This is put forward as an assistance to 
the memory, but the assistance, such as it is, may be very 
dearly purchased. 

The deductions at the end of the volume — three or four 
on each proposition of Euclid, Book 1 . — are nearly all 
very easy ; they do not require any knowledge of 
propositions subsequent to the ones to which they are 
attached. 

Berdtfelsc om cn Resa til Grimland. (“ Narrative of an 
Expedition to Greenland.”) By Nils O. Holst. (Stock- 
holm : Norstedt und Soner, 1886.) 

Dr. Hoi.st's object in visiting Greenland was to inves- 
tigate the phenomena of glacial action as they are 
manifested in the varied geological formations of the 
Arctic regions, and to secure materials which might help 
to elucidate many of the questions still needing solution 
in regard to the Ice Age in Europe. v 

Having obtained permission from the Swedish King to 
absent himself from his labours in connection with the 
Swedish Geological Surveys, and having been allowed by 
the Royal Danish Greenland Trading Company — generally 
very chary of granting similar favours— to make the voyage 
in one of their ships, he embarked at Copenhagen on 
April 8, 1881, in the Peru, which after thirty-nine days 
sighted the west coast of Greenland. Here he found 
himself suddenly brought into immediate contact with 
the ice-formations which he had come so far to stud^, 
h>r the pack-ice, which is annually brought by the Arctic 
current to the coasts of Greenland between the months 1 
of March and September, was so unusually dense in that] 
year that it required ten days’ cautious navigation tol 
penetrate the ice — which, with a depth of 10 feet and 
more, was in many parts from 8 to 10 miles in width — 
and to reach safe anchoring-ground. This was at ]ength| 
found at Smalle, in 6r 32' N. lat., far to the north-west of 
Julianehab, for which the Peru was bound, and theren 
I Dr. Holst left the ship and engaged a native boat to 
I carry him to the mouth of Arsukfjord, and to the settle- 
I ment of Tigssaluk, where he had the opportunity d 
i examining several of the “ horse-shoe ” moraines describea 
1 by Homerup, and comparing the land and water ice- 
i sheets with their respective crevasses, glaciers, packs, and 
I floes, besides making as complete a geological survey ol 
the coast which he visited as time and circumstanceB 
permitted. In the course of these expeditions he ascended 
several of the characteristic so-called nunatackbr,* 
or bare fjeld-tops, some of which are between 3000 an^ 
4000 feet in height. On these isolated hiU-tops 
found, amongst other plants, various Cladonias, Siloes, 
Cetrarias, and Luzulas, TOsides Rhododendron lapponicum 
Nephroma arcticum, &c. 

’ Dr. Holst was disappointed in his expectation ak- 
. amining the kryolite mines of Ivigtut. orders having been 
received from headquarters in Copenhagen that stran|m 
should not be allowed to see the woiks, but he was aMe 
to determine the geological character of the 
and the conditions tinder which the mineral it . fohnd^ 
According to him, the pedbminant rock is h grefyiilil^ 
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gtanulAted gneiss, in some places impacted together with 
gt^ sandstone into a tolerably dense granitic breccia. 
At some points the kryolite is found in direct contact with 
the granite, at others ^gmatite is interposed between die 
two, while here and there this mineral is embedded in a 
granitic ivigtite* 

Great interest attaches to Dr. Holst^s observations on 
the nature and appearance of the so-called “ kryokonite 
in regard to whose origin the most opposite views have 
been maintained. According to the writer, who mainly 
agrees with the opinions held by Danish geologists, this 
substance is nothing more nor less than moraine mud ; in 
support of which view he gives the result of the careful 
analyses made, independently of one another, by Profs. 
Lassaulx,Zirkel, and Svedmark, who agree in maintaining 
that kryokonite contains nothing but the ordinary con- 
stituents of the native rocks. The evidence supplied by 
these and other carefully-conducted microscopical inves- 
tigations Is, it would appear, so conclusive as to the true 
constituents of all kryoKonites, that it has considerably 
modified the views once held by Baron Nordenskjhld and 
others, who at one time maintained the cosmic origin of 
these bodies. In point of fact, Dr. HoIsPs observations 
of this substance, of which he collected various speci- 
mens between Kipissako, in 61"* N. lat., and llluliakik, 
65* 25' N. lat, seem to show that the kryokonite of Green- 
land differs in no way in its nature from the loess of 
Europe, of which it may be considered as the Arctic 
analogue. 

During his four months* stay in Greenland Dr. Holst 
visited various native settlements, and his descriptions of 
the numerous difficulties he encountered in securing boats 
and guides in the face of the Greenlander’s habitual 
slowness and vacillation are not without interest, but the 
great value of his narrative depends upon the care and 
clearness with which he has recorded the results of his 
.scientific investigations. In these particulars, indeed, t 
jl||eologists will find that he has ably fulfilled the purposes 1 
Hf his expedition, and there can be no doubt that the 
Msults of his diligent study of the various processes by 
vbich glacial action is manifested, and the effects which 
K produces, will prove of the greatest use in contributing 
Kw materials towards the interpretation of various 
problems connected with the Ice Age in Europe. 

A chart of South Greenland, drawn by C. J. Kjellstrdm, 
on which the inland ice beds arc marked in green and the 
habitable land in white, enables the reader to follow the 
track of coast explored by the writer between Holstenborg, 
in 66"* 50', and Kipissako, in 61^ N. lat. 


The Handy Natural History. By J. G. Wood, Author 
-of Homes without Hands.” With 226 Engravings. 

(London : Religious Tract Society, 1886.) 

Mr. Wood is so well and so widely known for his many 
popular books on natural history, that the present one is 
sure to be welcomed by a large number of readers. The 
illustrations as a rule are most excellent, and care has 
been taken to make the text as simple as possible for 
even juvenile readers. The chapter on the monkey tribe 
is one of the longest and most interesting in the book. 
Mr, Wood is very careful to state in his first page that 
between the lower animals and man there is a great gulf 
fixed which neither can pass. Mr. Wood does not seem to 
leethatthe question which hasbeen widely ventilated of late 
years is not whether there is a great gulf now, but whether 
there was originally any gulf at all. It is not necessary 
that this question should be discussed in a book intended 
chiefly for juvenile readers ; but in the absence of a dis- 
pftssion, the statement to which we refer is one which 
hidbetter not have been made. 

There Is no index to the book, but at the beginning of 
*^55, ^'Phahetical list of animals mentioned is given, 
WWW practically serves the purpose of an index. The 


number of animals mentioned may be gathered from the 
fact that the list occupies seven pages of ‘ closely-printed 
type in three columns. 

Hand-^book of the British Flora. By George Bentham, 
F.R.S. Fifth Edition. Revised by Sir J. D. Hooker, 
F.R.S. (London : L. Reeve and Co., 1887.) 

In the preface to the first edition of this book the author 
explained that he had often been asked to recommeni a 
work which should enable persons having no previous 
knowledge of botany to name the wild flowers they might 
gather in their country rambles. His object in writing 
his “ Hand-book ” was simply to meet this demand, and 
experience has shown that it is well adapted for its 
purpose. Sir Joseph Hooker, wc need hardly say, has 
revised his late friend’s work with perfect tact and judg- 
ment, adding considerably to its value by bringing it into 
accordance with the latest knowledge, without making 
any essential changes. Mr, Bentham held that previous 
writers on our indigenous flora had exaggerated the 
number of distinct species. His opinions on this subject, 
Sir Joseph Hooker thinks, should not be dismissed 
hastily, since they were the views *‘of a great master of 
systematic and descriptive botany who had collected and 
studied a large proportion of the prevalent forms of 
British plants in a living state, not only m our three 
kingdoms, but in F ranee, Scandinavia, Russia, Germany, 
Switzerland, and Turkey.” 

The Zoological Record for 1885. Being Vol. XXII. of 
the Record of Zoological Literature. Edited by 
Jeffrey Bell, M.A., &c. (London : John Van Voorst, 
1886.) 

Before the close of 1886 the record of zoological literature 
for the year 1885 was in the hands of those interested in 
zoology, and the editor is to be warmly congratulated on 
this result. The difficulties in the way of such a result 
are very great ; on the present occasion they have been 
overcome, and we confidently trust the same may be 
the case for the future. The recorders have accom- 
plished much, but they would be able to do more 
if the writers of scientific memoirs would assist in so 
desirable a cause and promptly send to the editor copies 
of their writings when first issued from the press. All of 
the recorders seem to have done their share of the work 
with care and discretion, though to some the lion’s share 
has fallen ; the largest contributor being Dr. Sharp, who 
records all the Insecta with the exception of the Neuro- 

E tera and the Orthoptera, which latter groups are recorded 
y Mr. McLachlan. The large group for so many years 
recorded by Dr. von Martens is now divided between 
Prof, W. A. Herdman and Messrs. W. E. Hoyle and G. 
R. Vine. Dr. P. Bertkau records the Arachnida, including 
the new species and genera for 1883 and 1884. Numerous 
corrections and additions have been made in the list of 
works consulted, and this list now forms a very useful 
work of reference to the scientific publications of the 
world. To the records of the Mammalia and the Birds 
short introductory paragraphs are added, a practice which 
we would suggest to the other recorders. It is very 
expedient that they should follow this example, for, short 
though these paragraphs are, yet in them the reader gets 
some hint of what has been done in the group for the 
year. The Zoological Record Association is again able to 
record grants of 100/. each from the Government Grant 
Fund and the British Association, and one of 10/. from 
the Royal Irish Academy. Although these money grants 
are extremely well disposed of, we very much regi^ 
that so valuable and essential a publication should 
be to a large extent dej^ndent upon them, and we 
would fain hope to see the list of subscribers gtea^ 
increased. 
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LETTERS TO THE EDITOR 


[Th* Editor doti not hold himstlf rtsponsdih for opinions ex- 
pressed by His correspondents. Neither can he undertake to 
return f or to correspond toiih the writers of^ r^ected manu- 
scripts. No notice is taken of anonymous communications. 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts. 

Lightning:* Plashes 

The brief note (Nature, vol. xxxv. p. 85) giving the results 
of the observations of Herr Leyst, of the Pawlowsk Observa- 
tory, on the anomalous forms of lightning* flashes, suggests 
several considerations relating to this class of phenomena 

Leaving out of view the exceptional and anomalous phenomena 
trf slow-moving (ball or globular) lightning — which are very 
difficult to correlate with any purely electric^ manifestation — ^it 
is questionable whether it is possible for the observer to deier- 
mine the direction in which the electrical current moves. In 
ordinary cases the velocity of the electrical discharge is so great, 
and the duration of the luminous flash is so brief, that it is im- 
possible for the unassisted eye to determine the direction of 
motion. 

According to the experiments of Prof. Rood {American 
youmal oj Scunccy third series, vol. i. p. 15, 1871 ; also itiemt 
vol.v. p. 163, 1873), the duration of lightning-flashes varies from 
l/i6co to 1/20 of a second. Even the maximum duration of 1/20 
of a second is probably too small to be recognised by the unaided 
human eye. Hence simple observation by means of the eye 
cannot determafte the direction in which the electrical current 
moves. 

It is nevertheless true that the eye seems to perceive the direc- 
tion 'of motion of the luminous tract from one point of the 
cloud-covered sky to another. But this seeming recognition of 
direction must be an illusion of judgment based upon our inter- 
pretation of the phenomena presented to the sight. In these 
cases, our judgment of direction of motion seems to be dependent 
upon two considerations : — 

(1) When the flash hlfurcater* or forks, we imagine (probably 
from the analogy of a ruptured projectile) that the electrical 
di^harge passes m the direction of the diverging branches. 

(2) But the more conmon cause of illusion of judgment in 
relation to the apparent direction of motion of the electrical 
discharge arises from the difference of brightness of different 
portions of the luminous path ; this gives rise to a difference of 
duration of the lingering visual impression on the retina. Thus, 
in the case of a flash several kilometres in length, one extremity 
will probably be much nearer to the observer than the other ; 
and hence the light emanating from one end will traverse a 

absorbing atmosphere than that emanating 
for omo tKon f^;;TV><wwi:mI^p^g^ssarily render one extremity 

tte whwe the visual effect 'iingeredlon^iV"iH^"Sl£^ 
ex^witjr. In other terms, the light produced in 
“ «alJy generated sensibly at the same instant 
OT time its entire length, and the apparent direction of 

.iJIu^on of judgment arising from the varying 
aqmion of the visual impression, due to differences of brighmess 

‘J*'. «''ident that th^refin“ 

mMts of modem methotls of measuring indefinitely small 

hSfri direction of motiorof 

w-Ik^*^-^***^**^® appreciable to our senses. 

*"d branching forms of 

%fatmng-ffasb«, these are the natural results of electrical dk 

« another time, and even quadrilateral 

Berkeley, CaUfomia 


The quotation from M. Him in your iSinie of 
<p. 303) sug^sts a few remarks. What be toe 
ikigth of a flash of lightning ? In the vear 1^3 I attempt jto 
answer this question by the following o^rvations. 

My Inarya hut had far-projecting eaves supported by toj^b 
posts, some black, others white, and thus easy to 
On the first appearance of a storm in a brick-red cloud I tom ss^ 
seat near the tnre>hold, leaning my head against the door-post, 
and holding to my ear a pocket-chronometer. Among several 
flashes I noticed one nearly horizontal. It travelled noi^wards, 
and its thunder followed 54*4 seconds later. The thermometer 
being then at 19* C., 1 took that degree of heat, from want of 
better infv>rmation, as mean heat of the whole trajectory, and M 
thus 3437 metres for the velocity of a sound per second. This 
gave a distance of 187 kilometres for the commencement of the 
flash. It had begun before post A and ended beyond post D. 
As they were near me, I took care not to move my head before 
measuring with a small sextant the horizontal angle between A 
and D. I found it = 20® 30', and obtained thus 6; 60 metres for 
the length of flash, supposing it horizontal and peq^endicular to 
my line of sight. This result was a minimum, because the 
angle was evidently too small, and because moreover the flash, not 
quite horizontal, had travelled obliquely towards me. I drew the 
latter conclusion also from what api>eared to me a fact on this 
and on other occasion^, viz. my ear referred the thunder suc- 
cessively to different parts of the preceding flash. If an 
amanuensis had been at hand, I could have dictated to him at 
what beats of the watch the sound came from the direction of 
each post. U would then have been easy to get at least a tough 
estimate of the azimuth in which the flash travelled, and conse- 
quently its real length. In a similar way I measured on another 
day a flash more than ten times longer. I have not put down its 
particulars, because such an enormous result made me fear some 
mistake in time or angle. On my return to Europe, I mentioned 
I these observations to the late F. Petit, then astronomer at 
Toulouse. He subsequently informed me that he had measured 
j two flashes of lightning, one 13 and another 17 kilometres long, 
i Should you publish the foregoing note you may induce other 
observers to follow this line of inquiry with improved appliances. 

Antoine d’Abbadis 

Abbadia, liendaye, February 2 

Dr. Modigliani's Exploration of Nias 

You have on two occasions given news of Dr. Elio 
Modigliani’s recent exploration of this remarkable and inter- 
esting island. I believe it will therefore interest your riders 
if 1 endeavour to complete such information. Dr, Modigliani 
returned to Florence from Nias a short time ago, and at the lajrt 
meeting of our Anthropological Society gave an able and graphn 
account of his visit to the island, and especially of his experien# 
of the ixrople ; he illustrated his communication with an exhin 
tion of the rich and very complete ethnological and anthroy 
logical collections he has made. ^ 

The natives of Fulo Nias are evidently Malesoid, judging A 
numerous inte resting photographs taken by Dr. Modigl^V 

facea PSpuan sCTTO~T)eg B - faiii# W M ^ and looking. at,^ 

resembiance between the Nias people 
mnlei f tr.<S of stoSe 

h7£l I** “n J""”'* I**® natives get their inw 

mi!r«ic f principally Chinese, but work^ 

metals themselves with a primitive forge, making axes (haflei 

lance-heacU, and sw ords : the former, usually barbed, xecaJl 

D^aks ''T' •‘w* Of the Bomeai 

wifH K (c 1 often heavy and cumbrous, coalft 

witeM ho^b.'im«''7 Botnean in shape ; they make betBa 
curio^ iron helmets of a common Asiatic pattern. The awnfdi 

^globular wicker oi 

e.nA ^ Ihe Size of a big orange, which contains 

the amulets, with which they never part 

mtot have cut off at i«Mt oiBe ho«l— nodiittoctjon ii nadeV^ 
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iiiaL be wears a« special badge a collar made of a 
section of tbe cpcoa-nut palm stem with ends of brass, 
nie womm go al^ut with a curious staff ornamented with 
* the usual ornameots are armlets of brass wire, biuoelets 
,,OUtof Tridacna-shell, and ear-rings of the same material or of 
tirtf and beads. The clothes used to be, and in the southern 
tri^ are still, entirely made of beaten bark, 
riieir idols are roughljr carved wooden figures, and both they 
1 the still more primitive carvings representing dead relations 
idly recall the idols and the Kartmrs of the Western Papuans, 
ch village W its chief, and usually war to the knife is waging 
ween one village and the other. This renders a thorough 
deration of Nias far from easy. 

Modigliani certainly lost no time, and did his very best ; 
I although quite new to such explorations, in a very short tinae, 
h rare ener^ and perseverance, surmounting many difficulties 
t not slight dangers, he has succeeded in bringing home most 
sresting and ample information on the people, extensive 
nological and anthropological collecti'jns, important zoologi- 
series, and a most interesting sample of the local flora, 
ongst which are some new species- of the singular ant-plants 
yrmteodia) now being illustrated by Dr. Beccari. 

. must say in conclusion that I do not know of any traveller 
young and inexperienced who in so short a time (Dr. 
idigllani was absent from Florence altogether just eleven 
nths) has succeeded m doing so much and so tvell. 

Henry H. Giglioli 

^oyal Museum, Florence, January 22 


is 8 millimetres in diameter, and surrounded with a border in deep 
folds. I had forgotten to mention the nostrils t both pairs are 
inside the mouth ; the anterior ones, just within the upper Up^a)« 
ovoid, transverse, without flap or valve : the posterior pair 
are situated just outside the hinder ridge of the maxillary dental 
plate, thev are ovoid and longitudinal. 

I need hardly insist on the importance of the capture of this 
new specimen of Lepidosiren, As far as I am aware, this is the 
fourth known ; there are, besides, Natterer’s two preserved at 
Vienna, and Castelnau^s one in the Paris Museum. Morerec^t 
explorers have utterly failed to find any, although an active 
search was made by several. Only recently I heard from a high 
authority the expression of a doubt as to the existence of such a 
creature as the South American Lepidosiren ! 

I may finally state that, evidently prompted by his friendship 
for me. Dr. Barbosa Rodriguez, seeing, as he believed, distinc- 
tions in his specimen, sent a brief description to a Rio scientific 
periodical, naming it Lepidodren gigliolina ; this before for- 
warding the specimen to me. I have not yet seen his description, 
nor am I in a position to decide as to any distinction existing 
between this and the other three existing specirnens. I can only 
say that I consider such a difference very unlikely. I suppose 
that, like Ceratodus, Lepidosiren is liable to considerable indi- 
vidual variation. Lastly, I believe it not unlikely that Lepido-^ 
siren may be on the verge of extinction ; that would account for 
its rarity. Henry H, Giglioli , 

Royal Museum, Florence, January 22 

The Coal-Dust Theory 


** Lepidosiren paradoxa” 

Zoologists will be interested to hear of the capture of a fine 
cimen of this the rarest of the Dipnoi. Only a few weeks 
I I received from my friend Dr. J. Barbosa Rodriguez, the 
med and energetic Director of the Museu Botanico do 
lazonas, at Manaos, a very fine specimen of the Lepidosiren^ 
itured some time last August in that neighbourhood. This 
cimen is well preserved in alcohol ; it measures 85 centi- 
tres in length, with a girth behind the pectorals of 28 
timetres. On opening it I found that it is a female, the 
Ties being well laden with well-developed ova ; unfortunately 
alcohol had not been let into the visceral cavity, and none of 
interna] organs were in a condition to be successfully inves- 
ted. I found the pericardium singularly large and thick. The 
[y is cylindrical, but quite flat along the abdominal surface, 
sre the scales are also bigger, thicker, and of a lighter colour, 
j short caudal region is much compressed. There are no 
? median fins except the irregularly rounded caudal, which 
mds merely as a slightly marked keel to about the middle of 
back. The fin-rays on the caudal portion are close together, 
tilopnous, and quite hidden by the skin ; pectorals and 
trais without traces of membranous edging and rays ; the 
ner are slender and compressed, the latter conical and con- 
irably stouter. The entire body, except the head in front of 
^es and the paired fins, is covered with moderate cycloid 
|w — thicker, as I observed, on the abdominal cuirasse^ ex- 
n»g from the chin to the anus and composed of about ten 
^dinal rovvs of scales. Except along this ventral stripe, 
;ch IS of a whitish colour, the animal is generally of a dark 
wnish purple, with darker indistinct blotches. The double 
xal line is dark ; it reticulates on the cheeks and around 
eyes. These are quite rudimentary, and show under 
skin as a whitish spot; they remind me of the eyes 
the two Gymnotus which I saw alive in the Insect House 
the London Zoological Gardens last October. The 
ttchial openings are very narrow, protected by a thick fleshy 
: there are no traces of external branchial appendages, 
sed, even the internal branching cannot be seen through 
deep, narrow, branchial slit. The mouth is terminal, 

1 well-developed fleshy lips ; there are two small conical 
Mpne teeth ; the maxillary and mandibular dental plates are 
ftiimilar in size and shape ; fleshy pads fit into the spaces 
jreen the dental ridges. T^ tongue is thick, smooth, and 
pgr, with a rounded point. Four branchial clefts can be made 
each side in the pharynx, the fourth is mu^ reduced ; the 
branchial ardies are fringed with conical papillae. The 
^l^ttcous membrane of the mouth is white and quite 
m pads along the dental plates are papillous. The 
exaciljr to mlUimetres on the left of the mesial line ; it 


Some of the facts elicited at the adjourned inquest on the bodies 
of the twenty-eight persons who lost their lives in an explosion 
at Elemore pit on December 2 last, appear to have a direct 
bearing upon the coal-dust theory, and are therefore worthy of 
being recorded. It will be remembered that the inquest was 
adjourned until Januarpr 18, when it was re-opened ; it was 
concluded on the following day. The verdict of the jury was as 
follows : — 

“That Ralph Fishburn and others met their deaths by an 
explosion in the George Low Main seam, Elemore Colliery, on 
the morning of December 2, 1886 ; that the said explosion 
occurred between the Daleway end and the grea.ser ; but what 
caused the ignition there is not sufficient evidence to show.’* 

One of the victims, named Luke, who afterwards died from 
his injuries, made a statement to the effect that a shot was fired 
in one of the main intake airways not far from the bottom of the 
down-cast shaft, at the instant the explosion took place. The 
person who, according to Luke’s statement, ignited the shot, 
still survives, and denies having done so, although he admits 
having fired a shot near the same place a short time previously. 
Some of the experts, including the two inspectors of mines, 
came to the conclu'iion that Luke’s statement was the more 
probable ; others were unable to concur with them in this. 
The evidences of violence point to the place indicated by Luke 
as having been the origin of the explosion. A good deal of 
discussion took place between some of the examining counsel 
and solicitors and some of the witnesses, as to whether coal- 
dust alone in the absence of fire-damp could originate and carry 
on an explosion, but nothing new was elicited in this respect. 
All agreed that there could not have been any gas present at the 

S oint where the shot was said to have bien fired, Mr. G. 

laker Foster was “ quite of opinion that there had been no gas ; 
... he could not imagine that in such an intake, with such 
ventilation, and such a position, gas could accumulate for a 
minute.” Mr. Bell, the Inspector of Mines for the district, 
said “ The ventilation throughout the pit was good. It was a 
well-managed pit, and the last in which he would have expected 
an explosion to take place.” Mr. W. M. Atkinson, the 
Assistant-Inspector, said “ The explosion was confined to 
those parts of the pit least likely to contain gas, and where thCne 
was the most coai-d^s^ It was highly improbalde that there 
was any fire damp where the explosion originated, fie oopt 
examined the place when the barometer was as low ae 27 "5 inches^ 
and no trace or fire-damp could be detected. ” (The bmmeter stood 
^*55 Inches at t a- m, , two hours beft>re the explosioiu) 
believed the explosion was entirely due to the oombustioo'^ 
coal-dust in pure air, and that its ignition was caused by/a siyot. 
fired by J<^nson. A blown-out shot would not hOMMoy,- 
Wherever there had been coal-dust in the mint ^ 
had gone ; hut wherever there was an al^hoe 
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ihiftt the esmlosion ceased/’ The last statement was not called 
in question by anyone, and stands untmpeached. 

Those witness^ who would not go the length of saying that 
coal-dust alone in the absence of fire-damp had caused the 
explosion, had no explanation of their own to offer. The **out- 
bnrst of gas," the cry which used to be so often adopted in 
litnllar cases, was not entertained by anyone in this case. Some 
of the witnesses were unable to accept the coal-dust theory on 
account of preconceived notions regarding it ; others had read in 
books and papers certain statements which prevented them from 
adoi^ng it ; and one (Mr. Lishman, the manager of Elemore 
Colliery) had made experiments, with an apparatus similar to 
one of mine, whidi did not lead to conclusive results. With 
these conflicting opinions before them, the jury arrived at the 
conclusion that the men had been killed by an explosion^ but, 
with the characteristic caution of men of the North, they 
refrained from stating what it was that had exploded. 

Cardiff, February 3 W. Galloway 


others, induding the author, for staining sectiems of the 
from cholera cases, and had they been constantly present, ^ 
hardly possible that such striking objects could have been over- 
looked. Again, we must bear in mind that hyphomyentous fi^ 
have been found occasionally to occur saprophytically in lac 
intestinal canal, as well as in the lungs, external auditory meatus, 
and elsewhere. We must, however, wait before expressing a 
more definite opinion, until the Report of these observers is 
published in full," 

This, I think, may explain Mr. Gardineris difficulty. Very 
probably the same preparation was shown to him, as his second 
opinion coincides with the conclusion I arrived at last May, 1 
have now before me the Proceedings of the Royal Society, No, 
247, and I am greatly puzzled by the illustrations, for they cer- 
tainly appear to represent a branching mycelium, and do not in 
the least recall to my mind the preparation which I had an 
opportunity of examining. Edgar Crookshank 

Eastbourne, January 31 


Abnormality in the Urostyle of the Common Prog 


Low Barometric Readings 


Attention has recently been drawm to abnormalities in the 
vertebral column of Rana. (See B lurne, Quarterly yourna/ 
of Microscapual Science, ]^Ti\xssxy 1884; ITo^es, Anatomischcr 
AnzeifeTy i Jahrgang, 1S86, Nr, 11 ; Lloyd Morgan, Nature, 
November 1886.) One form of such abnormality is the addition 
of a supernumerary (tenth) vertebra. 

1 wish here to record the occurrence, in the skeleton of a large 
Rana temporarhy of an abnormal urostyle, bearing at it.s anterior | 
end a larger (right) and a smaller (left) transverse process. These 
are shown in the accompanying figures. Fig. 2 shows a tendency, 


1 


in the dorsal moiety, towards a segmentation of the urostyle and 
and the separation of a sutnirnumerary vertebra. The coccygeal 
foramina he just behind the transverse processes. 

This case is interesting as showing an incompletely separated 
tenth vertebra, and as bringing an abnormal Rnna into relation 
with a normal Discoglossus. C. Lloyd Morgan 

University College, Bristol 


The Cambridge Cholera Fungus 

I have read with much interest the correspondence on the 
above subject in your issue of January 27 (p. 295), In the new 
edition of my work on bacteriology, to be issued, I hope, 
before many days, will be found the following statement : — 

“At a mecung of the Physiological Society, held May 15, 
1886, at Cambridge, a preliminary communication was made 
upon the investigations in Spain, referred to in the first edition 
of this work. The observations made by Roy, Brown, and 
Sherrington rather tend, in the opinion of ihe author, to confirm 
Koch’s views. Comma-bacilli were found to be present in some 
cases in enormous numbers, and the frequency of their occur- 
rence led these observers to believe that they must l>ear some 
relation to the disease. At the same time, as they failed to find 
them in all cases, they regarded the existence of a causal rela- 
tion as not proven. They failed to find the Naples bacterium or 
the small straight bacillus noted Klein, but they drew atten- 
tion to certain peculiar mycelium-like threads in the mucous 
membrane of the intestines. These organisms, however, judging 
from a preparation stained with methylene-blue which was 
exhibited at the meeUng, appeared to the author to much more 
dosely resemble some of the invdltition-forms of comma-bacilli, 
jilaments d masses giobuieuseSt figured 1 :^ Van Ermengem, than 
anything else he had seen. Yet assuming tbesepeculiar structure 
to bel mgi as desoibed, to some speews pf Chvtridiaceat, it is 
very doubtful whether they can be considered to be of any 
significance. Methylene-bfue has been employed hy Kpdk and 


In a Note in Nature of December 16 (p. 157) you ol>serve 
that the barometric reading of 27*333 inches (reduced to sea- 
levcl) recorded at Ochtertyre, Perthshire, on January 26, 1884, 
is the lowest observed by man anywhere on the land surface of 
the glol>e. This, however, is not the case. The cyclone which 
on the morning of September 22, 1885, swept over False Point, 
on the coast of Orissa, gave the lower readings 27*135 at the 
beginning of the central calm, and 27T54 half an hour later 
(both readings reduced to 32' and sea-level). These readings 
are perfectly authentic, the inslniment being a Ca.sella’s obser- 
vatory standard (on Fortin’s principle) that has been verified with 
the Calcutta standard and is corrected to that standard, which is 
0*01 1 " higher than the Kew standard. Its elevation above tho 
sea, 20*6 feet, has been determined by spirit-level ; and the 
observer, Mr. Workman, is one of the best of those who keep 
a regular meteorological register for this department. The above 
are the lowest of a series of readings, taken at intervals through- 
out the .storm, which was then travelling at the rate of thirteen 
miles an hour. 

The storm will be long remembered as that in which the 
settlement of Hookeytollah, six miles to the n >rth of False Point 
lighthouse, together with its inhabitants, was swept away by the 
storm- wave accompanying the cyclone. At False Point station 
the water rose 22 feel above mean sea-Ievel directly after the 
passage of the storm centre. The country inundated lay to the 
north of the lighthouse, and is a low-lying alluvial tract from 4 
to 5 feet above mean sea- level, intersected by a network of salt- 
water tidal creeks. 

The destruction that ensued was very great. Including the 
small settlement of Hookeytollah, some two thousand house- 
holds were swept away, representing a loss of from six to ten 
thousand -ouls. Crops valued at ten Ixkhs of rupees (100,000/.) 
were irretrievably damaged and lost ; the wells and tanks of 
drinking-water were rendered unfit for use ; and about 60,000 
acres ot land rendered unfit for cultivation for two or three years 
to come. But even this is very snail in comparison with the 
destructive effecLs of the Calcutta cyclone of Octoljer 5 » 1864, 
and those of the Backerganj cyclone of November 1, 1876. 

Henry F. Blanford 

Indian Meteorological Office, Calcutta, January 6 


Magnetic Theory 

Mr. Watson asks, What is the physical evidence in favop 
of the existence of A, By C, and a, 3 , 7 ? With regard to the 
former the evidence, derived from the permanence of the mag- 
netisation in a small piece of a hard steel magnet, seems to me 
almost conclusive ; while the following consideration tells very 
strongly in favour of a, 3, 7. , . 

To determine the mechanical force and couple acting oil n 
magnetic element placed in a magnetic field m air, we it 
as consisting of two equal and opposite poles very nw 
and find the resultant of the forces on tne<c two poles. It 
be proved without difficulty that the samo 
to nnd the mechanical force and couple* arislr^ from maghew 
causes, acting on an eleinexit withiuThe mans of a magnet. Bi 


auses, acwng on an eicmoui wivhiw ~ ^ ; 

ie first case we may, of course, omyfloy eijw a, 3, % y 
s the forces acting on a pole. Bat lU the second cai*# 
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mtui^femp^oy «s defined in Mn Watson’s letter in yonr issue 

ey (p. 3^* These mechanical forces cannot, I believe, 
in terms of the values of n, r, w, and their 
ditocnthtl coefficients at the point. This is a definite physical 
amument in favour of the existence of a, jS, 7, within a magnet. 
MorfU, Engadinc James C. McConnel 


Phantasma of the Living” 

. Nothing in your last week’s notice of “ Phantasms of the 
Living ” gratified me more than the attention paid to our experi- 
mental results. The grounds of our own confidence in them are 
(l) that the conditions were in many cases such as completely 
to exclude unconscious physical signs, and (2) that, if the success 
was due to fraud, it was not fraud which the investigators failed 
to detect, but fraud in which they must actively have shared. 
But, where the scientific presumption against new phenomena is 
so strong, it is best to recognise that no line can be drawn at 
which the evidence for them ought to be found convincing, and 
that, till it actually is found convincing, it is incomplete. Mean- 
while it ought to be sceptically approached — not with the 
impatient scepticism which denies that such facts can ever be 
proved, but with the cautious scepticism which perceives that 
they rcouire a very great deal of proving. The object of this 
letter, tnen, is to urge the paramount importance of extending 
the area of experiment. This cannot be clone without an amount 
of public spirit which it is very hard to evoke. The “ percipient ” 
faculty, even though possessed in a high degree, is very unlikely 
to reveal itself spontaneously : our only hope of discovering it 
is that trials in thought transference shall be very widely made — 
which means that a large number of persons shall spend some 
time and trouble in a manner which vnIU often appear to have 
been fruitless. It is difficult to press this on anyone as a duty ; 
but it is at any rate worth while to point out how simple ancl 
vapid the process of experimentation may be made. Especially 
anxious am I that a great many pairs of persons should carry out 
experiments of the very simple type described in ** Phantasms,” 
vcjl. i, pp. 32, 33. If any of your readers are willing to do this, 
will they kindly, before beginnings send me their names and the 
number of the trials that they propose to make, to guard against 
selection oi results? Edmund Gurney 

14 Dean’s ^'ard, S.W,, February 3 


University College, Bristol 

My attention has been called to a paragraph in your issue of 
the 3rd insi. (p. 326), referring to this College. Will you kindly 
p;rant me space to correct the statement made therein, which is 
inaccurate in some important points, and is calculate 1, as it 
stands, to injure our reputation ? 

No general reduction of the salaries of the Professors ha^i 
been made, nor is it contemplated. Notice to terminate our 
engagement with two Professors has been given them, as it was 
believed that more advantageous arrangements could be made in 
^ir departments without affecting the quality of the instruction 
given. It is too true that the College greatly needs more liberal 
pecuniary support than it has hitherto received, but efforts are 
K^tng made to procure it ; and as yet the Council have no inten- 
tion of limiting the subjects hitherto taught, or of requiring a 
lower standard of attainment than that which has distinguished 
so many of their Professors. Ai.bert Fry 

•T . ^ , Chairman of the Council 

University College, Bristol, February 7 


A Rule for escaping a Danger 

Suppose a weir, AB, across a river, and first let it be at right 
angles to the direction of the current, Suppose a man in the 
stream above the weir, nearer to B than to A. Let O be his 
position, and OX a perpendicular on AB. Then he cannot 
BX 

escape if his velocity, z/, is < . where u is that of the 

OB 

stream. If his full speed has this critical value, or if there is 
any uncertainty about his safety, he must swim at right angles 
to jDB. 

The rule is obviously correct, for to escape he must clear the 
njnw eM of the weir, and must therefore exert his strength in 
Wwwon wwntioned. Geometry puts it clearly : Reduce the 
s . thew^ is advancing on the man with 


velocity Let P be the point at which the man is overtaken, 
then, if PN be perpendicular to AB, 

OP PN 



so that P is on a conic for any given velocity. Varying he 
will escape if the conic reaches the bank. The first to do so 
touches at the end C of the minor axis, and since CB is a, 
tangent, the angle COB is right. Also now 

z/:*/ = OC:CB=: BX:OB. 

If the weir slants across the river, the direction of safety is 
still at right angles to the line joining O to A or B. The 
swimmer must decide, by looking in both directions, to which 
bank to direct his efforts. The locus of poi'its for which both 
directions give the same distance is, to axes through the middle 
of the weir up and at right angles to the current, of the form 
- 2aby -f b’^x)(y*-a - zbxy -f — by{x^ — a’)*, 
a quintic having cusps at A, B. 

The rule fails if the change of velocity as one approaches the 
bank be considerable. One would then strike more across. 

If one were being charged by any insensate object, the rule 
would of course apply. Frank Moreey 

Bath College 


Abnormal Cats* Paws 

In reference to the recent articles in Nature on six-toed 
cats, allow me to remark that the experiment about to be tried 
on one of the small islands off the English coast has apparently 
Vjeen anticipated at the ^ullage of Morriches Centre, on Long 
Island, where nearly all the cats have at least one supernumerary 
digit on all feet, and are currently called, in the place, double- 
footed.” I h.ive a specimen showing the abnormality distinctly. 
I say “apparently,” because there can be little doubt that at 
some time a single individual was introduced, which has become 
the ancestor of all the “ six-toed ” cats in the village. 

E. W. CLAYPOI.E 


Abnormities in cats’ paws occur rather frequently in Massa- 
chusetts. They are called mitten cats, and are much in demand 
because they are considered to be good mousers The first I 
ever .saw was a male yellow tiger, whose four paws had two 
extra toes strongly developed. A little stray fe uale kitten which 
was brought up at my house had two abnormal fore-paws with 
four extra toes on each. As there are no male cats in our neigh- 
bourhood with any abnormity I was very anxious to see whether 
her young ones would inherit the shape of their paws from the 
father or mother cat, and whether some abnormity would also 
appear in the hind -paws. She had eight, and only one of them 
with four normal paws ; all the others inherited from the mother 
the abnormal fore-paws, some even having five to seven extra 
toes, with perfectly developed claws and pads. I did not pay 
attention to the sex, but brought one up on account of its strong 
build, which turned out to be a male, and another for its beautiful 
stripes, which was a female. The old cat rested nearly a year, 
and then again had eight three timeo in succe-sion, in April, 
June, and October, and every lime only one wdth normal paws. 
The mother is a pale grey tiger, and each one of the young on66 
was differently spotted, and, as I believe, had a different father, 
as I recognised the marked resemblance to the various visitors to 
our garden I paid no attention to the sex, but brought up from 
the last litter the strongest looking, which turned out to be a 
male, and two others — the one selected by a chiH, the other 
because it had seven extra toes. Both these were females. 

j.j Hagen 

Harvard University, Cambridge, Massachusetts, January 5 


The Cross as a Sun Symbol 

The use of the cross as a sacred symbol dates from the eaiilest 
times, and is almost universal. It occurs upon the monumettts 
and utensils of evenr primitive people from China to Vucai^. 
In many, perhaps in a majority of, instances it use^ as a 
symbol of the sun. One of the oldest and most widdy odcnr* 
ring forms is the cross with crampons turned to the riglit ^ 
the svattika and tauvastika of India, the “ Thor*s hamtner ^ ©T 
Western Europe. Prof# Max MUUer thinks tW . 
represents the vernal sun^ and is hence an emhleih 
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health, and creative enei^ ($chUemanii*$ ** Ilioa,*’p. 348). Mr. 
Edwaad Thomas {iAid, ) believes it to have arisen from the con- 
ception of the sun as a rolling wheel. The Chaldean son 
symbol was first a circle, then a circle with an inscribed cross. 
' 1 ^ symbol of the sun-god at Sippara is a small circle with four 
tnajQ£[ular rays, the four angles between being occupied by 
radiating lines, and the whole circumscribed by a laiger circle, 
/rhe same svmbol occurs repeatedly upon the shell ^rgets of 
the mound-builders (Second Annual Report of the U.S. Bureiu 
of Ethnology, plates liii., Iviii, and lix.). The peculiar figure 
repeated upon the facade of the “House of the Nuns^ at 
Uxmal see us to be a convent! malised circle and cross with rays. 
The Moqui symbol for the sun is a Greek cross with a small j 
circle at the centre* in which are three marks to indicate the eyes I 
and mouth of a face ( First Annual Report of the U. S. Bureau 
of Ethnology, p. 371). It is needless to multiply examples: 
the important question is, How has the cross come to be a 
symbol of the sun ? If anyone will observe carefully a lamp, 
or other bright light, with partially closed eyes, the answer will 
be obvious. The rays which appear to proceed from the lumin- 
ous point always form a cross of some kind. A little experi- 
menting will show that this appearance is due to reflection from 
the eyelashes and edges of the eyelids. The same experiment 
may be tried with the sun itself : if observed when considerably 
above the horizon, squinting will be unavoidable. If the head 
b erect, the downward arm of the cross will be much the 
strongest, and the upward arm may be obsolete ; but if the head 
is thrown back, the arms will bi nearly equal. The evolution 
of the sun symbol seems to have been as follows : He was first 
repfesented by a circle or disk as he appears when near the 
hoeixon ; observations made when he was shining brightly re- 
Vealcfd the crossed rays. This led to a combination of the circle 
and cross. If this hypothesis be correct, the svastika was 
oiigiiudly neither a rolling wheel, nor, as Burnouf supposes, the 
crossed sticks from which our ancestors elicited fire; but it is 
a modification of the circle and inscribed cross. 

It is not claimed that the cross has in every case originated in 
this way ; but since sun-worship is known to have been an 
almost universal form of primitive religion, and since the un- 
scientific observer would be sure to regard the crossed rays as 
an es ential part of the sun, this hypothesis furnishes a reason- 
able cacplanation of the universality of the symbol. Anything 
bearing the cross would lie regarded as sacred ; hence the 
Egyptian worship of the scarab, as noticed by Mr. K. G. Hali 
burton (Nature, vol. xxxiv. p, 610), and the spider-gorgets of 
the mound- builders (Second Annual Report of the U.S. Bureau 
of Ethnology, plate Ixi.). Not the least remarkable feature of 
the subject is the fact that the most ancient and univer.sal symb >1 
of the physical sun should, for entirely independent reasons, 
continue in use as the sign of “ the Sun of righteousness ” and 
“the Light of the world.” Charles R. Dryer 

Fort Wayne, Ind., U.S. A., January 12 

Clausius’s Formula 

In the report of our preliminary communication to the Royal 
Society, reported in your issue of the 13th inst. (p. 262), we give 
Clausius s formula intended to express the relation between the 
gaseous and liquid states of matter as 
RT 

v-» T{v + $f 

We idiould have mentioned that this formula has been amended 
by Clausius to 

RT r 

^ V -a 0(v + 

where 0 =: uT«A As 0 is a function of T, it is evident that 
this latest form also is not in agreement with the simple relation 
pointed out by us for ethyl ether, 

^ 3= ^T ~ . 

William Ramsay 

January 20 Sydney Young 

Notes 01^ Certftitt Trait# of Infant Navi^oa 

As we know, the Navajot are aa American tribe of ladums, 
scattered for the rooft part over the Territories of New Mexico 
ntuji Aritona. Quite a number of them live with their lamiHeir 


in the curious little faabitadons they erect, aboirt the 
military station of Fort Wingate, New Mexico. It Is In ^ 
latter place that I have had the opportunity, for over two yw 
ast, of studying miny of their ways and customs. And it wi 
ere, coo, that, a few days ago, 1 went out among them wll^ 
photographic camera, arm^ with an English instantaneot 
shutter, with the view of taking a few pictures of them whi 
they were actively engaged in some of their very intcrestin 
' games. 

After having obtained four or five more or less satisfat 
tory plates, the Indians became quite restive, as they ratht 
object to that sort of a thing ; and, as if by common consent 
they gradually disappeared, a few at a time making for one c 
their low, conical-shaped mud huts, where they entered througl 
the single small door at its side. In less than half an hour ther 
were none of them to be seen outside at all, and, knowing fill 
well that they would not appear again so long as I remained 
upon the ground, I shouldered my instruoienl and prepared t 
come away. At the time, I was standing between two of thei 
huts, situated some three hundred yards apart, with a well 
be I ten, though narrow footpath passing from one to the other 
There were no trees within a quarter of a mile, the plain bein^ 
sparsely covered with sage-brush, the plants being from 2 t< 
3 feet high. Just then one of their babies toidled out of th< 
doorway of the upper hut ; the child could not have been ove 
ten months old, and wore only a very dirty little shirt, whicl 
came about half way down to its knees. It looked m ire lik< 
an infant Eskimo than any child, not white, that I knov 
anything about ; and it started right down the path with a verj 
unsteady baby- waddle, making for the lower hut, where 1 
imagine its mother had taken refuge from my mercile'S camera 
I had often longed for a good picture of a Navajo baby in it 
native plains, and here was an opportunity not to be lost. So, 
stepping a few feet out of the way, in an instant I had m3 
instrument in position, focused on the path, and, with instanta 
iieous snap ready, I stood quietly for my subject to pass. Or 
he toddled, until he came within about 30 feet of me, where h< 
suddenly slopped, and, to my surprise, seemed to fully take ir 
the situation. 

At this stage, I feel quite sure that one of our babies, espe- 
cially at this tender age, would have begun to cry, and mori 
than likely retraced its steps to the hut from whence it had 
issued. Not so, however, this infant Navajo ; and| mark th« 
diiference. He steadily watched my every movement, and was 
evidently determined to reach the lower hut. Very cautioosl) 
leaving the path on the side furthest from me, he was, in tht 
next instant, behind one of the sage-brushes, which was some- 
thing over a foot taller than the baby.. From this position he 
peered through the leafless twigs at me, to see what I would dc 
about it. A little annoved at this turn in affairs, I threw the 
focusmg-cloth over my head, and turned the instrument on him. 
Taking advantage of this temporary concealment of my head, 
he ran, thoroughly baby-fashion, to the next /oiVifr brush, a 
distance of some lo feet, where, hiding us before, he crouched 
down, and stared at me like a young lynx through the twigs. 
He now looked, for all the world, the young Indian cub at biy, 
with all the native instincts of his anpestoi's on the alert, and 
making use of all the strategy his baby mind could muster. It 
wa-* a wonderfully interesting picture to study ; but, fearii^ that 
I would lose a permanent memento of it, I turned to lift my 
instrument, with the view of taking a much nearer positioiL 
when, again facing the brush where I had last seen the baby, it 
was, lo my great surprise, not there, but had scampered to th€ 
next lower one, in the direction of the hut for which it w« 
bound. A full-grown buck of the tribe could i^l have poisibly 
managed this last movement any better. As it ran to the still 
next lower brush, I was astonished beyond measure (for, I taitt 
it, 1 am a good stalker myself) how it took advantage o( cveiy* 
thing that lay in the short intervening distant, and how, after h 
arrived at the brush, it immediately took a position on the opposik 
side of it, from where it could make another quick start, and yet 
not lose sight of my movements. And, mii^ you, all this froih s 
baby only ten months old at the most. As it was rapidly 
its point and approaching the lower hut, in sheer desp^n^ 
1 ran up on its fast place of concealment, holdit^.iny catm^ in 
such a way that 1 could immediately place the tri$>od in posittoj^ 
which I succeeded in doing, with the lens leveled Gir^ly aT its 
I head, and not 3 feet ftom it. It now sto^ up to the full mdieM 
of its baby height, and, giving veiM to a ^nume infant^ hakt| 
it made a bre«£ for the final point of ik destinatiosi, fbrIlfckN 
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wm ^ almost needless to add 

that, bafore t could focus and insert a plate, my Navajo baby 
wai Ottt of range. And, fearing that its angered mother might 
appear at any point, at the cry of alarm of her child, I 
immediately (oriook the ground. 

lily object in making a record of such an interesting case as 
this is to simply draw attention to the fact that the native 
instincts of these American Indians are exhibited in their young 
at a wonderfully tender age ; and in this particular they differ 
vastly from our own children at a corresponding time of life, and 
rcartwi, as they have been for ages, in a civilised enviionment. 

R. W. Shufei.dt 

Fort Wingate, New Mexico, January 1 1 


LONG-LOST REEFS 

A REMARKABLE instance of the manner in which 
small reefs in the ocean may elude search has 
recently been brought to light, and may be of interest 
to some readers of Nature. 

In June 1768 M. de Bougainville, in the frigate La 
Boudeuse^ having left Espiritu Santo, in the New 


Hebrides, was sailing west over the Coral Sea, south of 
New Guinea, near the parallel of 15® S. At midnight of 
the 4th he sighted a sand-bank, and waited till daylight 
to examine it, when it proved to be a very small patch of 
sand only just out of water, with apparently no reef 
around it. This he called B&ture de Diane. 

Resuming his course west, he, on the 6th, having run 
by his reckoning 137 miles from the sand-bank, sighted 
a reef on which the sea broke heavily, and closing it, 
at noon obtained its position. After a zig zag course of 
five hours, another reef was seen ahead, and as this 
might be but the prelude to more, the project of exploring 
further westward was given up, and La Houdeusc steered 
northward, making New Guinea at a bay to which the 
name of Cul de Sac de TOrangerie was given. Bougain- 
ville thus lost the honour of discovering the eastern coast 
of Australia, which the celebrated Cook explored two 
years later. On the last reefs seen no name was bestowed, 
but they have always been known as the Bougainville 
Reefs. 

Time passed, but these dangers were not again seen. 



The subject of their existence was much discussed, and 
on the longitude of Espiritu Santo being revised, it was 
recognised that M. de Bougainville’s discoveries should 
be also moved to the westward about sixty miles —the 
amount of error in longitude of Espiritu Santo in his 
time. The Diane was therefore placed in longitude 
150* 28' E.. and the reefs in 148® 6'. In this position they 
were searched for by Capt. Denham in H.M.S. Herald^ 
who spent fifteen days in traversing in every direction an 
aita « forty miles radius round each danger, but without 
success* As a result of this search, seeing that Bougain- 
vIRea description was so circumstantial diatthe existence 


of the dangers could scarcely be doubted, they were re- 
moved back to their original positions on the charts. These 
positions, though manifestly too near to Espiritu Santo, 
agreed better with the land-fall made in New Guinea by 
La Boudeme after leaving the last reef, as it seemed im- 
possible that the bay generally supposed to be the Cul 
de Sac de rOrangene could have been reached on the 
course steered by M. de Bougainville from any position 
westward of longitude 249® 8’ E., BougalnviUe^ii own 
position of the reef. 

Many ships passed in fear and trembling over the long 
line in which it was thought these dangers yet 
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and the records are full of remarks as to their non* 
^laencei especially with regard to the Diaae^ which lay 
near the main track to Torres Strait from Sydney. They 
werci however^ retained on the charts^ with notations as 
to the doubt in their positions. 

At length, in 1884, two reports were made by small 
trading<ves$els from Queensland to New Guinea, one of 
a small bank in lat 15"* 41', and long. 149^ 4V, the other 
of a submerged reef in lat 15® 28', long. 147^0. It was 
at once observed that the latitudes of these, and their 
distance apart, agreed with those of Bougainville’s dis- 
coveries, though they were far to the westward, and it 
seemed as if the long-lost reefs were at length again 
found, since it was not at all improbable that the westerly 
current bad caused the reckoning in longitude, uncor- 
rectcd by chronometers, to be over-run by La Boudeuse. 
Capt Denham's searches, minute and painstaking, and 
apparently sufficiently extended as they had been, just 
fell short of the p>ositions of these new reports, the limit 
of his examinations passing within ten miles of both of 
them. 

One link, however, was missing to insure certainty in 
the identification, viz, the second reef of Bougainville. 

During the past year H.M.S. Myrtnidon has been 
scouring the Coral Sea, and in the course of her cruise 
made this one object of search. It was, however, unavail- 
ing ; clear sea was alone seen in the direction of the second 
reef. But her description both of sand-bank* and reef 
reported in 1884 tallied precisely with Bougainville s de- 
tailed accounts. More accurate observations, moreover, 
showed that the latitudes were in each case almost exactly 
identical with his, and that the distances apart, as before 
stated, agreed. 

But what of the reef still missing ? 

A closer examination of Bougainville’s journal revealed 
that the second reef was sighted from aloft at 5,30 p.m., 
at an estimated distance of five miles. The sun set at 
5.35, behind the reef ; twilight is short in those latitudes, 
and it seems improbable that La Boudeuse could have been 
near enough to see the reef clearly before night closed in. 
It is therefore believed that the delusive appearance of re- 
flection misled the voyagers, and that Bougainville, so 
accurate in his other reports, was in this instance 
mistaken. 

A further difficulty remains. How could La Boudeuse 
steering the course reported have made the land 100 miles 
to windward of her direct track ? Here, again, the explana- 
tion seems to be that later voyagers re-bestowed the name 
of Orangerie on that one of the numerous bays on the 
New Guinea coast which corresponded to Bougainville's 
longitude. These are assumptions ; but the other evidence 
s so complete ihat it is believed that the mystery of 120 
ears is cleared up, and that the dangers which have so 
tong been a source of anxiety to the navigator have at 
let^h found their true places on the charts. 

The three positions these reefs have occupied are as 
follows : — 

Bougamville 

By corrected By_ 

Bougainville for the position of Myrmidon 

Espiritu Santo 

S K S E S. E. 

Diane ... 15*' 46' I5^‘’26^.. 15” 46' 150“ 28'... 15^43' H9‘’3/ 
Bougain- \ 

villc >-15*35' *49* S'- *5^35' *48* 6' ... 15033' 147**2' 

Reefs J 

W. J. L, Wharton 


T/fE CROCUS^ 

ANY splendidly printed and illustrated monographs 
of sj^cial genera of flowering plants have been 
published, but few surpass in merit or interest Mr. Maw’s 

• '^A Monograph of the Genus Crocus.*' By George Maw, F.L.S , 
Wkhan Appondix on the etymolocy of words ••Crocus'* and •'SalfrOo,*' 

1^ C> C. Lacaita. M.A., (I<en^ ; Dulau aqd Ca, x8Bd.> 


monograph of the species of the gmxxM Cro0tt^ 
work, the author tells us, has pleasantly occupied hit 
hours for the last eight years. In coUecting tl^ mats^t} 
for it, he has travelled far and wide over the 
Tt^on ; he has enlisted the services of a whole hi^ pf 
friends, who, on the borders of the Mediterranean, of the 
great Basin of the Black Sea, and along the shor^ of 
the Caspian, have collected the species peculiar to thaie 
localities, and forwarded them for culture and description 
to Mr. Maw. Perhaps never before has a monograph 
been written so entirely from the study of living plants. 
At the same time, no information that was to be gleaned 
from the dried specimens in herbaria has been neglected. 

The monograph opens with a chapter on the life-history 
and physiology of the forms belonging to the genus. As 
the minute structure of the various parts of the plants 
has not been made a special study by the author, this 
portion of the subject leaves a good deal to be done by 
future workers. The strange phenomenon of dissepi- 
ments on the pollen-tube is figured as existing, on tne 
authority of Prof. Martin Duncan. In the chapter on 
classification and sequence, we find that the author 
adopts the division of the species indicated by Dean 
Herbert, into those with, and those without, a basal 
spathe. These larger divisions are, again, subdivided 
into sections, characterised by the form assumed by the 
bundle tissue or the corm tissues, and these, again, into 
groups arranged according to the period of flowering. 
The third chapter is a most interesting one, on the geo- 
graphical distribution of the species. Confined to the 
Old World, the species of crocus are therein only to be 
met with in the northern hemisphere, where they reach a 
northern limit at about 50^ N. latitude. Westwards, they 
reach their limit at the coast of Portugal ; southwards, 
the limit extends to Morocco, though no species appear 
to be endemic to Africa, and none have been found 
in the region between Tetuan and the Nile Delta. In 
Asia, on the borders of Syria, Crocus hyemalis has the 
most southern range of all the species. The eastern limit 
of the species is at present uncertain, for it seems pretty 
certain that one or more species have been found in 
Afghan Turkestan. Of the sixty-nine known species, 
thirty occur in 40“ N. latitude, which is far in advance of 
any other district as a line of growth, but the metropolis 
of the genus is a district including Greece, the Greek 
Archipelago, and Asia Minor, for in these regions it forms 
a more important feature in the flora than in the outlying 
countries to which it extends. The genus is also remark- 
able for the wide range in altitude of the majority of the 
species, those that are essentially alpine or lowland being 
comparatively few in number ; and Mr. Maw does not 
know of a single species which is not perfectly hardy, 
that is to say, capable of enduring any of the extremes of 
cold or heat to be met with in our climate. There do not 
appear to be distinct areas for the spring and autumn 
flowering forms, and Mr. Maw has been unable to detect 
any instances of wild hybrid forms, notwithstanding 
the close relationship of some of the species, and the 
fact that their areas of distribution constantly overlap. 

In a fourth chapter the history and literature of the 
genus are treated of. Two centuries before the days of 
Linnseus the crocus was known in England as a garden 
plant, and in Gerarde’s “ Herball ” (1597) eleven forms are 
figured and described. Most of the famous pre-LinneaB 
writers on plants have added to our knowledge of the 
^ecies, suen as Parkinson in his Paradisus” (1629), and 
Ewart in his Florilecpum” (1612) ; but Linnaeus contented 
himself with making but two species, one C, vemus^ and the 
other C (Buidocodtum) bulbocodium. The first tn^rtani 
attempt to classify the genus was made by A. H. Hawofth 
in 1809, followed by Goldbach’s monc^aph in 18*7^ 
Gay’s in 1827, and Sabine’s in 1830. Dean H«i%ert ini 847 
and Baker in 1873 added much to our icientifk kaow^ 
ledge of the groups and nowdn this beauthul mcmogmlp 
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itie history genus, written in a manner 

ibiL'^eept the anatomical student, will not for very 
be surpassed. 

Hints on cultivation and on species not yet intro- 
to cultivation, and remarks on saffron, its cuUi- | 
yiti^ and uses, form Chapters V. and VI. Saffron would i 
a|>pi^r to have been cultivated in England prior to 1582, 
and from Its importance as an article of commerce gave 
its name to Saffron Walden. It is very strange that after 
having been grown as an economic plant in England for 
three or four centuries its production has died out, and 
that it is an extremely difficult thing to get the saffron 
crocus to flower in this country. The author says that 
saffron was used as a royal dye in the olden time in Ire- 
land, but this is a very doubtful statement. 

Into the descriptive portion of this work it is needless 
that we should enter in detail. All the species and their 
chief varieties are most carefully described, full synonymic 
lists are given, and ample details as to the geographical 
distribution of each and its period of flowering. The 
description of each species is accompanied by .1 plate 
illustrating the corm, flower, leaves, fruit, and structural ] 
details; and, as if to add to the attractiveness of this ' 
splendid volume, there is a series of very exquisite wood- 
cuts, introduced as head- pieces, of some of the more 
remarkable districts where the rarer species are found. 
Some of these are from original sketches, by Mr. Danford, 
of the remote mountain region of the Taurus and of other 
parts of Asia Minor, where, with Mrs. Danford, journeys 
were made in quest of crocuses. The volume is dedicated 
to Mr. and Mrs. Danford. 

The appendix, by Mr. Lacaita, on the etymology of the 
words crocus and saffron, is of great interest, and tells of 
the almost world-wide use of the terms. 


NOTES 

Last week, Sir William Armstrong paid to the bankers of 
the Royal Society a cheque for 7800/. for the Scientific Relief 
Fund. 

The Council of the Geological Society have awarded the 
medals to be given at the anniversary meeting of the Society on 
February 18, as follows : — The Wolla>ton Gold Medal to Mr„ 
J. W. Hulke, K.R. S., the Murchison Medal to the Rev. P. B. 
Brodie, the Lyell Medal to Mr. S. Allport, and the Bigsby Gold 
Medal to Prof. C. Lapworth. The balances of the Funds at the 
disposal of the Society are awarded as follows ; — The Wollaston 
Fund to Mr. B. N. Pe.'ich, the Murchison Fund to Mr, R. 
Kidston, and the Lyell Fund to the Rev. Osmond Fisher. We 
believe that the President’s address at the anniversary meeting 
will deal mainly with the relations between geology and the 
mineralogical sciences. 

The Geographical Society of Australasia has been authorised 
by the Queen to prefix the word ** Royal ” to its title. 

The recent death of General Hazen, the chief of the Army 
Signal Service in the United States, which is responsible for 
the meteorology of that country, has raised the question whether 
Of not meteorology should be dealt with by a civil rather than a 
miUtaiy bureau. It will be remembered that when the present 
meteorological system was established in the United States it 
was connected with the Signal Service, in order to utilise the 
time of the officers and men during peace. There is no doubt 
, that the work done by the American Signal Service has been 
,dohe with a thoroughness and vigour which have not been equalled 
ei^where ; and the eminent men of science who have been 
amqdated with the Chief Signal Officer have taken care that the 
niaiee ^warding of weather information should not be the whole 
.their duties. A Committee of the National Academy of 
SrfffMieiiaa already beeu appointed to cmistder the matter, and 


hfitt recommended separation of the work from the War Office. 
Whatever decision is arrived at, it is to be hoped that the service 
in its new form (if it is to have one) may not be less efficient 
than it has been in the past. This question is of course part of 
the general question now being seriously discussed in the United 
States, as to whether a purely scientific service should be con- 
trolled and directed by scientific men. In the abstract there can 
be of course but one answer to this question, but it must at the 
same time be pointetl out that to make a man of science respons- 
ible for large administrative and executive work is to destroy 
him utterly as a man of science. This is a good reason for 
having some one other than a man of science for the carrying 
out of such work. It is, however, no argument for placing 
the man of science in a subordinate position to any mere ad- 
ministrator, and it would perhaps be best to intrust such 
inquiries on a very large scale to a small Committee, one of 
whom should be the man responsible for the science and the 
other the man responsible for the administration. 

Verv enlightened ideas prevail among the influential classes 
of India with regard to the manner in which the Queen’s 
Jubilee should be celebrated. On the motion of Dr. Hunter, 
the Vice-Chancellor of Calcutta University, the Jubilee Com- 
mittee at Calcutta deckled some days ago that the fund which is 
to be raised in India for a permanent memorial, shall be devoted 
partly to the Imperial Institute in London, partly to a scheme 
' for the placing of technical education in India on a sound and 
, lasting basis. It is said that the provincial cities are resolved 
! not to be outstripped by the capital. The people of Patna pro- 
i pose to found an industrial school, and the Calcutta Corre- 
I spondent of the Times says their example is likely to be fol- 
lowed in many places. The native princes have also begun to 
see the importance of technical education, and the Maharajah 
of Mysore has determined not only to contribute largely to the 
Imperial Institute in London, but to form an Institute of a 
I similar kind in his own dominions. All this promises well for 
I the material progress of our great dependency, aad it should 
tend to strengthen the movement among ourselves for the 
establishment of closer relations between science and industry. 

Nearly four years ago we were able to announce that a vote 
had been passed at Oxford authorising the Curators of the 
University Chest to spend a sum of 7500/. in building an 
[ annex lu the east side of the University Museum, to contain the 
splendid anthropological collection which General Pitt- Rivers 
had most munificently offered to the University, and in providing 
the requisite cases and fittings. The collection has now been 
partially arranged in the hall built for it, and is thrown open to 
visitors. It has been enriched by objects transferred from other 
University Museums, such as the A-hmolean, and by numerous 
* donations from other sources. The opening of the collection 
ought to mark an epoch in the history of anthropological study 
at Oxford. Its importance arises less from the value of the 
objects (.although that, of course, is very great) than from the 
manner in which they are grouped. The arrangement brings 
out with astonishing clearness the working of the law of 
evolution in the development of all kinds of implements and 
weapons. 

It is proposed that a Medical School shall be formed in con- 
nection with University Cdlege, Dundee. There can be little 
doubt that the scheme will be successful, for not only has Dundee 
an im[>ortant hospital, but medical students at the new school 
would have the advantage of being able to take the degreeis of 
the University of St. Andrews. Some time ago Mr. 

Cox offered 12,000/. as an endowment for a Chair of Anatomy, 
and now the sons and daughters of the late Mr. J. F. White, 

, Balruddery, have given 6000/. to found a Lectmneship or Chair 
! to be associated with their father^s name. 
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About 2000 delegates, including al)out 300 from Europe, are 
exi'vected to be present at the ninth triennial meeting of the 
International Medical Congress at Washington in September 
next. An effort is being made to secure the hall of the House 
of Representatives for the opening meeting. After this meeting 
the Congress will be divided into seventeen sections, assembling 
in the different halls of the city. 

Mr. G. T. Ryves, F. R. Mct.Soc., wrote the other day to 
the Times^ from Stoke on-Trent, presenting the results of an 
independent comparison of the daily forecast issued by the 
Meteorological Office foi* the Midland District with the actual 
weather experience<t in 18S6. The number of forecasts sent out 
by the Office during the year was 310. Of these, 309 were 
tested, and Mr. Kyves found that there were 24.7 absolute suc- 
cesses, 26 absolute failures, and 36 jiartial or doubtful successes. 
That is to say, omitting small fractions, there were 80 per cent, 
of successes, 8^ per cent, of failures, and ^ per cent. (»f tloubt- 
ful cases. Mr. Ryves understands that a similar result has been 
arrived at in 'other places where the forecasts have been sub- 
mitted to an examination extending over a period of sufficient 
length to make it possilde to strike a fair average. 

The French Minister for Public Instruction hr.s nominated a 
Commission, under il e presidency of M. Heitrand, the Secretary 
of the Academie des Sciences, which will awar«l a prize of | 
50,000 francs (2000/.) to the inventor of a cheap method for the 
application of electiicity to the purposes either of heating and 
lighting, chemical or mcthanical force, telegraphy, or the treat- 
ment of the .sick. 

The Royal Scientific .Society of (iottingen offers a prize o^ 
500 marks (25/,), in 18S9, for a complete review of the literature 
of the Arabs nnd the Arnbinn-speaking tribo^ of the Islam and 
Christian kingdoms up to the time of the conquest of Egypt by 
Turkey. Further particulars can be obtained of the Society. 

Mr. Maci.e.an, the official assistant to the Professor of Natu- 
ral Philosophy in the University of Glasgow, has just published a 
little book containing examples of exercises given in the nxitur.al 
philosophy class during recent year>, with indications ‘how' lo 
answer them The exercises deal largely with dynaniic» and 
properties of matter, and include sound, light, magnetism, elec- 
tricity, and heat. The exercises, especially those on dynamics, 
are very interesting, and indicate distinctly the tlu>ruugh- 
ncs.s of the instruction given. Several of the hints for .solution 
will be found also of great value to students. 

We have frequently had to refer to the scientific renahmncf now 
going on in Italy. Another indication of this has just reached 
us, in the shape of a volume of some 500 pages, on “ Geological 
Evolution : Inorganic, Animal, and Human,” by Signor Fnrico 
del Pozzo di Mombello. The book is ])ublished by .Sgariglia, 
of Foligno. It exhibits a wide philo.sophical grasp of the 
subject. The first chapter is almost confined to an analysis of 
Herbert Spencer’s “ Principles of Evolution.” The writer then 
discusses the nebular hypothesis, and the new views as to the 
inorganic evolution now going on in the sun. Geological 
climates, with full references to the works of Lyell and Croll, 
follow ; and after a chap'cr on vulcanism are chaplers on prac- 
tical geolc^. The rest of the work deals with life, including a 
full statement of Darwinism and human evolution, while the last 
chapters are devoted to prehistoric man. Such a book as this 
will be of the greatest service to science in Italy. 

We have received the fifth edition of “ Celestial Motions,” a 
handy book of astronomy, by Mr. W. T. Lynn, formerly of the 
Royal Observatory, Greenwich In this last edition a chapter 
has been added on the refraction, propagation, an<l aberration 
of light. The treatment, however, is necessarily so limited, 
lhat the chapter is practically useless for educational purposes. 


We have received also the fifth edition of Profi Bentley’*' 
“Manual of Botany.” The physiological part of the subject has 
been largely revised, with the assistance of Mr. J. D. Groves, 
Demonstrator of Practical Biology at King’s College, London, 
Many alterations have been made in the part treating of the 
properties and uses of plants ; but the most marked change is 
in those chapters relating to the classification of plants. The 
book is now adapted in all essentials to the arrangement adopted 
in the “Genera PlanUirum.” 

A STRONii shock of earthquake was felt in Venice on the 
night of January 24. No damage seems to have been done. 
At Aquila, in Lower Italy, ‘even shocks of earthquake were 
noticed on January 26, three of which were rather strong. They 
occurred between 2.30 p.m. and 7.45 a.m. of the next day. 

On the night of January 31 a shock of earthquake was felt in 
Zurich and the neighl^ourhood, ami in the cantons of Zug and 
Schwy/.. The di^-trict anTected was about 80 kilometres in diameter. 

U.NDKR the auspices of the (rcological and Natural History 
.Survey of Canada, Prof. J. Macoun, of Ottawa, has now completed 
the first volume of his “Catalogue of Canadian Plants,” 1 he third 
part, just published, comprises the Apetala*, Coniferue, and n long 
list of .a<l<1itions and corrections to parts i and 2, carrying the 
work down to the end of Exogens, 

A CONSIGNMENT of German carp has been forwarded 
lo Portugal by the N.alional Fish-Culture As'-ociation, for 
the ]Hirposc of acclim.alisalion in the waters of that country. 
The experiment is being made by Messrs Broughton and Frietas, 
who have also made arrangements to import a quantity of 
salmon and tioiil ova, an I Iiaich them out for a similar purjX)se. 
The National Fi-h CultiKe Associaii«m have intimated their 
intention of upplying Salmonidie fry this year gratuitously to 
public bodies desirous of reiiopnlaling depicted waters. One 
million and a half of whitefish ova ( alhu^^ arrived from 
the American Government at the haicheiy of the Association 
on January 31. 

The National Fish-Culture Association have just issued the 
first number of their quarterly Jourual, clited by Mr. J. W. 
Willis- Bund. The objects of tins publication are not only to 
chronicle the o[)crations of the Association, but to collect infor- 
mation concerning the fish, fish culture, and fisheries both of the 
l.Tntcd Kingdom and abroad. 'Phe present number includes 
I articles by I>r. Francis Day, Mr. J. W. Willis- Bund, Mr. W. 
Oldham Chamber-, and Mr. Anderson Smith, 

Hekr Richard Andree, of Leipzig, who has for some years 
past made a sjiecial study of cannibalism and its prevalence in 
ancient and modern times, has recently published (Beit : 
Leipzig) a pamphlet on the subject, which is full of interest to 
others besides the ethnologists for whom it is, of course, mainly 
intended. He treats first of the practice of anthropophagy in 
prehistoric times, discussing traces of it in popular tales, legends, 
and superstitions. To this section also belong the investiga- 
tions into the remains found in caves and ancient burial-places in 
Europe, which Herr Andree thinks f>rove beyond doubt that 
cannibalism existed at this remote epoch in countries which are 
now the most highly civilised on the globe. The next part deals 
with the geographical distribution of the practice at the present 
day. The mass of information brought together is drawn from 
the literature of many countries, ancient and modern, and is enor* 
mous in amount. The writer attributes the origin of cannibalism 
to hunger and want in the first instance, until it developed into 
a settled practice, from which the step to human sacrifice,, 
whether of single individuals, such as prisoners, or of holocausts 
of victims, as in ancient Mexico, is not a long one. 

The death is announced of Dr. Philip Fischer, the well- 
known mathematician and Professor at the Polytechnic Institu- 
tion at Dannstadt. He died on January 22. 
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i In a recent issue, ScUnce comments on the fact that the num- 
of lectures delivered by professors at Oxford and Cambridge 
iiiUs considerably below that which it is usual for a professor to 
Bve in the United States. Science is by no means of opinion 
nat the American plan is best. American professors are, it 
lays, compelled to teach and lecture so much that few of them 
^ave an opportunity of doing justice to their abilities as invest! • 
ptors and writers. Our American contemporary counsels 
|oveming Boards in the United States to take this fact into 
l^rious consideration. “ They value a professor according to 
|[ie numbe»* of lectures he delivers and the number of students 
ie attracts. They fail to perceive that scientific research is the 
peculiar duty, and should be the peculiar privilege, of the Uni- 
versity professor. Oxford and Cambridge professors do more 
liriginal work than our professors, simply because they arc given 
:he time for it.” 

Ca.pt. Dittfon, of the U.S. Geological Survey, is making 
rapid progress with the preparations for his Report on the 
.Charleston earthquake. With regard to the velocity of the j 
propagation of the earth- wave, the final computations have not 
ret been made, but the evidence is s.iid to indicate with certainly I 
i velocity somewhat in excess of throe miles per second. j 

We have »eceived the new number of the Antntairc of the 1 
[loyal Observatory of Brussels, by M. Kobe, Director of the 
3b.servatory. This periodical has xippeared every year without 
interruption since 1834. The present number, like its prede- 
cessors, cont.ains much useful astronomical inforiiiation. The 
section on physical units and constants has been enlarged, and 
here arc valu.abic notes on the geography and statistics of 
Jelgium. j 

Messrs. Rivi.NtiroN will shortly have ready a “ Text -book } 
)n Animal Biology,” by Prof. C. Lloyd Mo gan, of Uiiivcr^iiy ' 
Ilollege, Bristol, fhe first part of the volume deals with the ’ 
.aatomy an l phydology of vertebrates, as exemplified by the 
rog, the pigeon an I fowl, and the rabbit. In this part there 
ire .special cliapters on hist<dogy, embryology, the genesis of i 
issues and organs, and animal metabolism. The second part i 
s occupied with the structure and life-history of some inverte- i 
irate types, viz. the crayfish, cockroach, earthworm, liver-fluke : 
ind tapeworm, snail, freshwater mussel, hydra, vorlicella, and | 
^rnoeba. Numerous o.illine woodcuts have been drawn specially i 
or this work. It aims at satisfying the requirements of those i 
vho are preparing for the immediate science and preliminary 
cientific e.xaminaiions of the London University, and for the 
ilxford and Cambri Ige Local Examinaiioas. 

In a report on the working of his department during the past 
ix years, which has just been hud before Parliament (C— 4943), 
he Controller of the Stationery O.'hce refers to the publication 
>f the Report of the s ientific results of the ex]>Ioring voyage of 
he Challenirer. This was much delayed, Mr. Pigoit observes, by 
he long illness and death of Sir Wyville Thomson in 1882, but 
t now approaches completion. The original estimate of the 
)ulk of the work has already been very largely exceeded, 

< owing,” writes Mr. Murray, the present editor, “to the 
snormous wealth of the observations and collections made during j 
he expedition not having been at first realised.” Twenty-seven 
luarto volumes, illustrated by about 2000 full-sized lithographic ' 
dates (many of them exquisitely finished in colours), by some ' 
ughty charts and diagrams, and by many hundred photographs 
md woodcuts, either already have been, or in the course of a few 
veeks, will be, published. The editor (continues Mr. Pigott) 
!Stin^ates that another seven volumes at least will be required to 
^mplete the work, but hopes that with perhaps the exception of 
he last, in which it is intended to show the bearing of facts 
tated in the previous volumes on theories hitherto accepted, all 


will be before the public before the end of the coming financial 
year (March 31, 1^8). The Controller thinks that j^erhaiis it is 
fortunate for science that the Lords of the Treasury, when con- 
sidering whether the publication of the results of the voyage 
, should l)c undertaken at the public expense, were necessarily 
; imi^rfectly informed of the cost. The amount paid from 
j Stationery Office vote.s alone has already reached nearly 25,ocx>/., 
j of which about 12,000/. only has been recovered by sales. To 
the balance of this account in calculating the actual cost of the 
book must be added the sums granted annually by Parliament 
for the expenses of the commission since the return of the ship 
— something over 40,000/. , making the net cost of the publication 
up to the present time, roughly, 53,000/.- -a larger sum perhaps 
than has ever been spent by any Government on a single work. 
On the other side, however, Mr. Controller Pigott is good enough 
to add that the value of the Report can scarcely be exaggerated, 
and in a few lines he gives his estimate of the work of the 
j expedition. 

j Lieutenant W. II. Lmoiiv, of the U.S. Navy, who com - 
I iiiande 1 the Sear in the Grcely Relief Expedition, has been 
I ordered to the Thcti.s^ and will shortly sail for Alaska. He is 
I U) investigate the seal-fisheries, and has received special instruc- 
, tions regarding the boundary-line betw'een Alaska and British 
territory. 

There seems to be some need for a scientific examination of 
: medals granted in America for distinguished services. The “fine, 
medal,” given to (General Grant f »r the part he 
played in the Mexican war, is nov in the National Museum, 

, Washington, and, according to Science ^ it is “ bogus,” having a 
I specific gravity of only 7 instead of 16. 

j In a recent Report, Mr. J. K. Dodge, Statistician of the U.S- 
: .A-gricultural Department, .shows that the amount of beetroot- 
sugar jiroduced last sea-on exceeded the cane-sugar by 162, exx) 
metric tons. 'J'hc manufacture of bect-siigar is wholly a 
J European industry, and Mr. Dodge says its success in Europe is 
j largely due to the fact that each shareholder in the stock of a 
I beet-sugar factory is requirctl to furnish so many beets per share, 
i riie larmers arc in reality the manufacturers, and, since they 
I obtain the profits of the manufacture, it is their interest to raise 
: good beets at a nominal price. Mr. Dodge states that the 
j sugar consumed in the United States amounts to about one- 
fourth of all the sugar reported from the places of principal 
production, and that within twenty-five years the country will 
require as much as the whole of the present supply of the 
cane-sugar of commerce, and nearly as much as the present 
production of beet-sugar. Mr. Dodge expresses surprise that 
Americans “scour the world for fo id -products costing more 
than 200,000,000 dollars per annum, the larger portio.i of which 
should be produced in the United Stages.” What is needed, 
he thinks, is a more skilful, scientific, and inventive agri- 
culture.” 

d HE introduction of the electric light is not always, appar- 
ently, an unmixed benefit. Some time ago electric lights were 
placed in front of the Treasury and other public buildings in 
Washington, and a fine and striking effect is said to have been 
produced. Unfortunately, however, spiders discovered that 
game is plentiful in the vicinity of Hie new lights, and that they 
may there ply their craft successfully both day and night. In 
consequence, as Mr. G. Thompson writes to Science, their webs 
are so thick and numerous that portions of the architectural 
ornamentation are no longer visible, and when the wets are 
tom down by the wind, or fall from decay, the refuse gives a 
dingy and dirty appearance to everything it comes in contact 
with. 
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We notice in one of the morning papers that considerable 
progress is being made at the great Lambeth factory of Messrs. 
Maudslay, Sons, and Field, with the large compound engines 
which are being prepared for the new Italian annour-clad 
// AV Umhetio. According to the contract, these engines are to 
be of 19«5^ liorse-power, which is about 7500 horse-power more 
than that of any vessel yet designed for the British Navy. It is 
stated that they will actually indicate 21,000 horse power, or 
9000 more than any vessel in the Hritish Navy. These engines, 
ci>mplctely made of steel, are expected to drive the // AV Umberto, 
fully equipped, about 20 knots per hour. 

Mk. C. C. I.ACAlTA is taking charge of the Sanitary Regis- 
tration of Buildings Bill in the House of Commons. The Bill 

introduced in 1886 consisted of ten sections, and, it will he 
remembered, made the sanitary registration of all buildings com- 
pulsory in towns of 50,000 inhabitants and upwards. The new 
Bill consists of seventeen sections, and is to ajjply to all towns or 
districts of 2000 inhabitants, hut it is only t > be compulsory in 
the case of schools, c )l!eges, hospitals, asylums, hotels, and j 
lodging-houses. An important feature of the new Bill is that j 
the local authorities will have to keep a Sanitary Register, in j 
which any building certihed in accordance with the proposed ' 
Act may be recTislcved, so tliat a stranger visiting any district ] 
would be able to ascertain at the office of the local authority | 
whether any particular house was or was not certified as in a ' 
satisfactory sanitary comiition. I'hc new Bill will, no doubt, bo j 
more acceptable to sanitary exp tIs, seeing that all persons ; 
entitled to certify must liiM obtain a license from the Local ] 
(lovemment Board, and provision is made f^r the appointment ' 
of examining Boards, Persons cntitleil to sign certificates arc 
ilesignaled Licentiates in Sanitary Practice. 


The Council of the Royal Meteorological Society have 
arranged to hold, at 25 Great George Street, S.W. (by permis- 
sion of the Council of the Institution of Civil Engineers), on 
March 15 to 18 next, an Exhibition of Marine Meteorological 
Instruments and Apparatus. The Exhibition Committee are 
anxious to obtain as large a collection as possible of such instru* 
ments ; and they will be glad to show any new meteorological 
instruments or apparatus invented or first constructed since last 
March, as well as photographs and drawings possessing meteoro- 
logical interest. 

Mr. John Murray, of the Challefii^er Expedition Office, 
lidinhurgh, writes to us that the passage placed within inverted 
commas in tine of our Notes on J.an. 27 was not a quotation from 
I his address to the Royal Society of Edinburgh, We may explain 
that the passage was quoted from what professes to be ** a 
condensed report of the address’’ in the January number of 
the St'ot'i.sh Gc^^^raphiLal Magaiine. lu this “condensed report” 
Mr. Murray is represented a^* liaving said that “ money grants of 
considerable annual value are devoted 10 the maintenance of 
learned Societies in London and Hublin.’* Our only object was 
to point out that so fai as London is concerned this statement is 
misleading. 

The addiiions to the Zoological Society’j> Ganlons during the 
past week include a Black -winged Peafowl [Pavo ipenuis 9) 
from Cochin China, presented by Mr. Ji>bn Marsltall ; a Cayenne 
Lapwing ( VancUui. (ayenuensh') from South America, purchased ; 
six Long-fronted Gcrbilles [Gerbillus lonpifnms), born in the 
Gardens. 


OUR ASTRONOMICAL COLUMN 


The town of Biku was recently threatened with destruction 
by the sudden outburst of a natural naphtha fountain. This was j 
soon followed by a volcanic criqiiion from Lok Bjtan, close to j 
the Ponia railway station, and about ten miles from Baku. The ! 
eruption began on the night of January 15, when the inhaliitants j 
of Baku were alarmed by a sliock like that of an explosion, ! 
which made all their window-panes tremble violently, while j 
towards the south-west the sky was illuminated by an intense 
light, as of some terrific conflagration. 'I'he following informa- 
tion, furnLhed by the railway officials of the Ponta station, 
ap|X,‘arcd in a telegram from the St. Petersburg Correspondent of 
the Timei on Monday last Quite suddenly, at eleven o’clock 
at night, the noLe of an explosion was beard, and the .summit of j 
Luk Botan shot up an enor-uous column of fire some 350 feet 
high. The whole country was instantly lit up brighter than day, 
and the heat could be ftdt at nearly a mile from the crater. There j 
was scarcely any wdnd, so that ilie column continued to ascend 
quite vertically, carrying with it, as could be seen, large dark 
snbstance.s which ap]>eared to fall again into the volcano. This 
lasted with shon intervals of subsidence all through the night 
and the following twenty-four hours, but luckily the matters I 
ejected did net reach the railway station.” The Times Corre- 
spondent says that the volume of muddy liquid thrown out is 
esti mated at half a million cubic sojeucs — the Russian sojene 
equalling 7 feet — and has spread itself over more than a square 
mile to a depth of fr ini 7 to 14 feet. 

On the night of January 26 a brilliant meteor was observed at 
llolmestrand, on the south-east coast of Norway. It went from 
south-we4 to north-east, at a rapid pace, and disappeared below 
the horizon. The light was an intense white, illuminating for a 
few seconds the whole town as in broad daylight. 

A STATUE is to be erected at Christiania in honour of the 
celebrated mathematician Abel, subscriptiom being raised 
towards it from all parts of Europe. 


Comet Brooks (1887 />), — This object was ob.>.erved at Paris 
on January 27 as a circular nebulodiy ol about i'*5 in diameter, 
with a small but fairly bright nucleus, almost st liar in appear- 
ance, and situated not quite in the centre of the coma. The 
comet was estimated as of the I2tli magmtiidc. 

Hr. Rud. Spitalcr, Vienna Observatory, has computed the 
following elements ami ephemcris : — 

T = 1SS7 March 23 01985 Berlin M.T. 

Sq 2f> 17 1 

=: 2S3 o 15 ; Mean Erp i8S7'o 
102 25 29 \ 

log f/ 019021 
Error of middle place ((^ ~ C). 

<iK co^ /8 = -b 9", <i^ ~ - S" 

Ephemcris for Berlin MiUtiiphf 
1SF7 R,A. lay log r liriyhtness 

h. in < 

Feb. 12 I 59 34 1 73 5 6 007734 0 21040 1-39 

l6 2 35 23 6S 19-5 0 08193 0 20660 1*39 

20 2 59 23 63 27 4 0 09016 0 203 14 1*36 

24 3 16 5S 58 41 5 0*10154 0 20007 1*31 

28 3 SCJ 42 H 54 9*1 0*11553 019744 1*25 
The brightness on January 25 is taken as unity. 

Comet Barnarji (1S87 r). — Barnard’s comet was observed at 
Paris on January 26, and seemed to be of much the same bright- 
ness and dimensions as Brooks's couiei appeared on the following 
night, but it differed somewhat as lo its nucleus, there )>eing a 
central condensation forming a ddfused nucleus about 4” or 5^ in 
diameter. The comet is steadily diminishing in brightness. The 
following elements and ephemeris arc by Prof. E Weiss 

T = 1886 November 23*6302 Berlin M.T. 
ir = 284 27 58 J 

9 , ™ 257 14 17 > Mean Eq. i887’0. 
t ^ as 22 s\ 
log(; = 0*15454 

Error of middle places (<9 - C), 

AA cos 34-4''- 


A$ - l'' ~ 9'- 



35a 


NAIUKE 


lo, 1887] 


Ephcmerh for Berlin Midnight 

' X8B7 R*A. log A log r Bright- 

^ h m s. c, t ness 

Feb. 12 30 4 » + 37 * 5*2 0*33827 o*26i?7 083 

16 20 16 44 39 50*3 0 341 57 0*26929 

20 20.29 54 42 12*3 0*34566 0*27733 0*74 

24 20 43 32 44 30*2 0*35051 0*28538 

! 38 20 57 38 + 46 43*4 0*35638 0*29341 0*66 

Iphe brightness on January 24 is taken as unity. 


Meteor- Showers 

On February 17, a radiant near v Herculis, R. A. 238*, Decl. 
48° N. On February 20, from Coma Berenices, K.A. iSo'’, 
Decl. 33® N. ; and another from near p ilevcuUs, U. A. 263**, DecL 
36* N. Other radiants of the week ; — Near \ Draconis, R. A. 
165®, Decl. 73° N., and near B Ophiuchi, K.A. 260^, Decl. o'*. 


GEOGRAPHICAL NOTES 


\ The Rousdon Observatorv. — We have received Mr- 
peek’s report on the astronomical work done at the Rousdon 
&b.servatory, Lyme Regis, in 1886. During the year, 146 
Sights were available for observation, the most cloudy month 
Saving been February, and the clearest December. Selected 
Jsts of long-period variable stars are under systematic observa- 
ion with the 6*4-inch equatorial. The following comets have 
dso been observed : 1885 d and e, 1886 n, h, r, e, and /. The 
jreat nebula in Andromeda is under regular observation. We 
vould suggest to Mr. Peek the propriety of publishing the 
>bservations of cometary positions at as early a dale as is 
>ossibJe ; their value is much increased by spee<ly publication. 

Minor Planet No. 264. — This asteroid has been named 
Jbussa by Prof. Peters, of Clinton, U.S. A., the discoverer. 


ASTRONOMICAL PHENOUEVA FOR THE 
WEEK 1S87 FEE RU ARY 13-19 

tJ'OR the reckoning of time the civil day, commencing at 
** Greenwich mean midnight, counting the hours on to 24, 
> here employed. ) 


At Greenwich on February 13 


Jun rises, yh. 20m. ; souths, I2h. 14m. 25*5s. ; sets, 1711. 8m. ; 
decl. on meridian, 13^ 21' S. : Sidereal Time at Siinsei, 
2h. 42m. 

doon (at Last Quarter February 15) rises, 22h. 48.11. ; souths, 
4h. 27ai. ; sets, q’l. 55‘^* » <Lci. on lU.Mi lian, 7 5' .S 


Planet 

lercury 
^enus ... 
lars . . . 
upiter... 
iaturn... 


R>scs 

.Sjutljs 

.Sets 

Dec), on nicrtd 

h. m. 

h. ni. 

h. m. 


1 

12 38 

• J 7 33 

.. ij 7 S. 

S I .. 

. 13 22 

• 'S 4.5 

... 8 28 S. 

7 56 

. 13 16 .. 

• 3<5 

•• S 33 .S. 

23 43 * 

• 4 44 .. 

• y 45 

.. 12 U S. 

LI 29 „ 

. 21 37 .. 

• 5 45 * 

.. 22 19 N. 


* Indicates that the rising is that of the preceam'4 evening .and the settiu’ 
»at of the following iriorning. 


Occultations of Stars by the Moon (visible at Cireenwich) 


Corresponding 

eh. Star Mag. Disap. Reap. angle>from ver- 

^ U*x to right for 

inverted imuge 

h ru. h. m. ,, , 

3 ... 94 Virginis ... 6 ... 5 26 ... 6 22 38 30; 

♦ - e l-il’nv 6 ... I 4 ... 2 6 ... 52 202 

cb. h. 

13 ... 12 ... Jupiter in conjunction with and 3'’ 4V south 

of the Moon. 


Star 

I Cephei ... 
Piscium ... 
L Arietis 

d^ol 

Geminorum 
. B^otis 
Librae 

r Coronae ... 

■ Coronae ... 

^ Ophiuchi... 

' Herculis ... 

Lyrae 

1 Lyrse 
Cephei 
Cassiopeise 


Variable Stars 


K.A. Dccl. 

h. ni. , . 


h. tu. 



h 

III 

0 52-3 . 

81 16 N. 

Feb. 15, 

20 /'V 

I 11*7 . 

. . 8 20 N. 

M • IX, 


M 

2 9*7 . 

.. 24 32 N. 

15. 


AT 

3 0-8 . 

.. 40 31 N. 

»» 137 

18 

50 m 

6 57 4 •• 

20 44 N. 

M Lb 

4 

0 M 

14 32'2 •• 

. 27 14 N. . 

M 17, 


AT 

»4 54 9 

.84 S. 

n 17, 

0 

57 w 

15 136 .. 

.32 4 N, . 

12 I 4 > 

1 

37 

»s 45-5 •• 

• 39 55 N. 

it I 4 » 


A 2 

17 io'8 .. 

. I 20 N. 

1* I 5 « 

2 

41 m 


and at intervals of 

20 

8 

18 4*8 . 

..31 oN. 

... Feb. 18, 


M 

J8 45 9 • 

.. 33 14 N. 

... „ 20, 

22 

oM 

18 51-9 .. 

.. 43 48 N. 

••• » I 3 » 


m 

22 IS'O .. 

. 57 50 N. 

• * • > ♦ 1 3 » 

4 

0 m 

23 527 .. 

. 50 46 N. . 

it i 5 » 


AT 


a# atMMkta&a 


In a private letter from Mr. 11. M. Stanley, published ye.ster- 
day, he says that when he reached Cairo he found that all the 
political authorities and experts there were oppo ed to the 
idea of his taking the Congo route. They thought that 
as the F.xpedilion was to be aimed with several hundred 
Remingtons and a machine-gun of the latest invention it was to 
be an offensive force, conducted after strict military rules, and 
that Mr. Stanley would therefore meet with no insuperable diffi- 
culties cither by the Karagwe or by the Masai route. On this 
point he undeceived them, and he also .showed that if serious 
fighting were necessary liis men would be wholly unable to 
meet great masscM of native warriors. Besides, the probable 
result of a struggle with Uganda would be that Mr. Mackay, 
the missionary, and the J^'reiicli Bishop and Perc, now in 
Mwanga’s power, would be inindered. I’he total length of each 
land journey is given b/ Mr. Stanley as follows : — Congo route : 
i Maladdi to Stanley Pool, 235 J''.ngli.sh miles ; Stanley f alls to 
l.akc Albeit, 360 hbiglish mihs -iotal 595 Paiglish miles. 
Karagwe loute : Zair/ib.ir to Lake Albert, 950 Lnglish miles. 
Masai route : via 'I'aveta, Kenia, an<l Tiukan, 925 Fnglish miles. 
Mr. Stanley also calculates the length of the various routes by 
days, assuming that only an .ave.age of .six miles could be made 
daily. Congo route : land journeys, 99 tlay.s ; Zanzibar to 
C.ongo, by steamci, 20 days ; Lower (.'ongo, by steamer, 3 days ; 
Upper Congo, by siLamer, 35 days. Total, 157 days. Karagwe 
route: land journey, 156 days. Ma-,ai route: land journey, 
154 days. 

The most important contribution to the new number of the 
lUtUUin of the PariN Geograpliical Society i> the series of maps 
of the River Ogove in West Africa, by Lieut. Mizon. These 
maps, which are on tlic scale of about i kilometre to an inch, 
ami refer to the whole course of the river as surveyed by i.ieul. 
iMizon, are executed with mueh care. In the brief text which 
accompanies the map^, the author describes Ids method of obser- 
vation, and gives the positirins of some of the more imjiortant 
points. M Jamkowski contributes an article on Fernando Po, 
in wdiich he gives some welcome information on the curious 
people known as Hiibis, who inhabit tlie mouiilainous districts 
of the island. Other papers in this number are on the 
“ Ksour ” of Bouda (West Sahara), by M. Chatelier ; two 
papers on Tonquin, by Lieut. Gouin ; and a paper on the expedi- 
tion of (General de Bussy in the Deccan in the eighteenth century. 

In the Bulletin of the American Geographical Society, No. 2, 
1886, Commander H. C. Paylor, U.S. N., describes the various 
piojecis which from time to time have been advanced for the 
construction of a caual across Nicaragua, and attempts to show 
that this IS the most favourable route for a canal lietween the 
Atlantic and Pacific. Dr. (t. K. Lllis gives an interesting 
of the history of the Hudson’s Bay Company, 1670-1870, 

Lake Tahoe, long regarded as the deepest fresh-water lake 
in tile United States, must nov lake ilie second place. Capt. 
C. L. Dutton, of the U.S. Geological Survey, made, in July 
1S86, a scries of soundings at Crater i.,ake, Oregon, with unex- 
pected re.sults. The mountain wall that surrniiid.s the lake i.s 
900 feet high ; the average depth is 1500 feet, and the maximum 
1996. 

'Po the January number of Pr.termanns A/it/ci/ung-cn, Dr. 
Theobald P'ischer contributes the first part of a study of the 
coasts of North Africa, in which he attempts to account with 
precision, on geological and meteorological bases, as well as by 
the action of the sea, for the various features of the North 
African coast. The present instalment deals mainly with the 
Algerian and Tunisian coast, and the investigation forms 
part of a detailed study which Dr. Fischer is making of the 
whole Mediterranean coasts. The paper i.s accompanied by 
maps, while another map illustrates the distribution of languages 
in Germany and Austria, the accompanying text being by Prof, 
F. Held. Dr, Possewitz contributes a paper on the laterifee 

, i_ .1.. ^ i* Tl. I . * 
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The new number of AppalctchiacovXsXm^ among other things, 
aserie-; of useful data, by Prof. E. C. Pickering, on “The 
Heights of the White Mountains,” and a valuable paper by Prof. 
W. Morris Davis, on “Mountain Meteorology.” 

It may interest both geographers and ethnologists lo know 
that in the current numbers of Les Missions Catholujues the 
Rev. Jules Hrunetii describes his recent journey up the River 
Maroni, in I'Y^nch Guiana, giving many details concerning the 
Negro population which is settled on its banks. 

The Austro Hungarian Expedition for the invest igalim of 
Central Africa, which was organised last year by Count Samuel 
Telcki, and reached Zanzibar last June, has left for the iiiterior. 

A German Expedition to brazil s.iile(l from Bremerhafen on 
January 25. Phe gentlemen are : Dr. Karl von den Steinen 
and his cousin Wilhelm, T)r. P. Vogel (Uelfeldt), and Dr. 
Ehrenreich (Berlin^ Both Dr. K. von den .Steinen and Dr. 
Vogel took part in the ticrman Polar Expedition to South 
(jreoTgia, and the former ge itleman and Dr. Clauss were with 
the celebrated Expedition for the investigation of the Xingu 
River in Central Brazil, while Dr. Ehrenreich was on a journey 
in the Amazon district. 

The new numlwr of the J/iU^^/i'i/nn^v of the V'icnna Geo- 
graphic-tl Society contains Dr. Lenz’s map of the Congo between 
Stanley P'alls and K isonge, to the journey up which we referred 
in a recent number of Nature, The map gives much in- 
formation as to the character of the country along the hanks of 
the river, and the people who inhabit them. As it is only six 
months since Dr. Lenz arrived at Kasongc, one cannot but 
■remark the rapidity with which the journey between the coast 
and the centre of Africa can now he made. As a matter of 
fact, the London Mission xry Society has a monthly mail between j 
Z^zibar and Lake 'Fangatiyika, and letters from their mission- 
aries on the west sh )re of that lake reach London in three 
months. 

The same number contains the conclusion of Herr Baumann’s j 
very valualde description of the C(»untry and people on the ' 
Middle and Lower Congo ; a paper on the high lakes of the ! 
Eastern Alp->, by Dr. August Bdhm ; and a collicli »n of recent | 
statistics on the population of Bosnia and Herzegovina. | 

Herr P. Lanokau.i his been endeavouring to form an | 
esti.nate of the nati.e population in the Carneroons territory i 
recently .aerjuired by (iermany. He confines himself to the : 
coast region between the Rio clel Key and the Rio C'ampo, and j 
gives 4^0,500 as the population on 26,000 square kilometres, j 
or only i8 jkt squar<' kilometre. The perjple mostly belong to the I 
north-west branch of the Bantu stock, atrl Herr Langhaus gives | 
some useful details as t<3 their distribution and subdivUion in the 
Deutsche Rundschau for January. 

A NEW exploration of the districts on the Upper Meikong, 
inhabited by the Laos tribes subject to Siam, has at- 
tracted CO isiderable atleniion in Paris. Towards the 
•end of 1885, the Siamese Government found it necessary to 
undertake an expedilijii against these tribes (the i>rincipal of 
them being the Ho). An Italian officer, Capt. Piiihon, wh > 
wai a military instructor in the Siamese service, accompanied 
the expedition, which ultimately arrived at Muen-Son, fourteen 
<layE’ march to the north-east of Luang- Prabang, in the centre 
of a region wholly unknown to Eurotieans, fur ilicsc Hos had 
prevented Dr. Neis from completing his famous exploration 
of the whole of the Laos States. The expcxlition, owing to 
frontier co npli;ations with Tonquin, was not a success, 
and now M. Pinson has determined to explore the country 
for himself, partly with the object of discovering commercial 
routes along the Meikong into \'annan and into Tonquin, both 
siarting from Luang- Prabang, and also for geographic d pur- 
ix>ses. He has arrived in Paris to lay the pr »ject before the 
I’resident of the Council and the various mercantile bodies. To 
the former he has presented a memorial asking to be despatched 
on the mission by the P'rcnch Government. In this document 
he describes briefly the divisions of the Siamese Laos, the nature 
of the soil, the commercial situation of Great Britain in Burmah 
in regard to the Laos Slates, the alternative trade routes for 
Upper Laos — which he describes as by the Meinam to Bangkok 
(which appears the natural route), by the Ho country into Ton- 
quin, or by the Meikong — and other details. He expresses the 
determination to return with0.1t delay to Luang-Prabang, and, 
if aided by the French Government, (l) to penetrate into Yun- 


nan in order to study the peoples on the route and their com- 
mercial wants, and (2) to explore and study in like manner the 
two routes from the same town into Tonquin and Annam. The 
projected exploration, it will be observed, is mainly through 
unknown territoiy, Dr. Neis not having been able to penetrate 
a large part of this region. 

In the last number of La Gazette G^J^aphique M. Kalt- 
bni finer publishes an interesting article entitled “ LTndicateiir 
Geographique.” He first gives statistics of the various Societies 
for geography and the allied sciences in the world. According 
to continents, the number of these is as follows : — Europe 91, 
Africa 5, America 9, Asia 9, Australia 2, giving a total of 115. 
France heads the list with 28, then comes Germany with 23, 
then Italy wMih 8,, Switzerland with 7, Austria with 6, and Great 
Britain with 4. The total number of periodicals treating of 
geography as a princi])al or accessory subject is 263, of which 
214 are published in Europe, 14 in Africa, 19 in America, 15 in 
Asia, and 1 in Australia. France again heads the list with 79, 
Germany has 42, Great Britain 18, Italy 13, Austria and the 
Unileil States ii each. Many other interesting details respect- 
ing membership, amount of subscriptions, of Government assist- 
ance, <H:c., are given. In Great Britain, Germany, and France 
the average subscriptions per member are 70, 35, and 15 francs 
respectively. The w'riter complnins tlial, notwithstanding the 
great number of French .Societie-^ and publications, no one publi- 
cation similar to Pctermiun in Gernvany and the Proceedings of 
the Royal Geographical Society in England exists. He proposes, 
therefore, that a geogra]ihical indicator should be published con- 
taining the title, place of publication, summary of contents, price, 
and, wliere desirable, a critical review of all the geographical 
journals, .as well .as of new’ books, maps, » 5 (:c. 'Phe editor of La 
Gazette Gcof^raphique proaiis<‘s to carry out the idea as far as 
pos 4 bIc by giving the^e del ails re-.jiecting such of the publica- 
tions us have reache»l his hands since the beginning of the New 
Year. 

Dr. von Kl<)I>en recently jniblished a list of 374 rivers, with 
theii lengths, and other data, in which he gave the Nile as the 
longest river, with a length of 6470 kilometres, the Missouri- 
Mississippi coming sccoml with 5882 kil ometres. General von 
Tillo revises these estimates, and from more exact measure- 
ments concludes that the Missouri-Mississippi is the longest river 
in the w’orld, with 6750 kilometres, the Nile coming next, with 
6470 kilometres as in Von Kloden’s list. Otlier rivers given 
both by Von Khkleii and Tillo with the same measurements are 
the Ta-Kiaiig, 50S3 kilometres; the Amazons, 4929; the 
’N’cnisei-Sclenga, 4750 ; the Amur, 4700 ; the Congo, 4640 ; 
and the Mackenzie, 4615. In connection with this sub- 
ject Peterntanu's Mitinlune^cn stales that a new curvimeter 

being praciic.ally tested in Perthes’s geogiaphical establish- 
ment ; if the results are satisfactory it will be of great service to 
those who have m\ich lo do with majis. 

The Cieographical Society of Mexico is about to resume the 
publication of its proceedings, which has been interrupied since 
1 1S82. 

Co>mo% announces the forthcoming publication of an import- 
ant work on the geography of the interior of Madagascar, by a 
French Jesuit, J*erc R •Idet, who has exjdored the greater part of 
the island. It will be accompanied by various topographical 
maps, esfiecially of the provinces of Imerina and Betsileo. 

At a recent meeting of the Geographical Society of 
Paris, a note was read from M, Cervera, who is charged 
by the Marl rid Geographical Society with a journey in Eastern 
Africa, on his itinerary. M. RalTray, the Consul of France at 
Zanzibar, sent a report 01 the results of Dr. Junker's last journey. 
M. Clnffanjon, writing from San Fernando, announced his 
approachin f departure for the exploration of the Orinoco ; and 
Dr. Chervin read an interesting paper on the increase of the 
populations of France and the principal States of Flurope during 
the present century. In France the urban population was only 
24 per cent, of the total in 1843, while now it is 35 per cent, 
'Phe writer referred to the very slow increase of the populalion 
in France, although the average m irlality is less than m other 
European counirie.s. In some of the departments the population 
is even less now than it was in i8oi. He thought colonial ex- 
tension was one of the most efficacious rcroedi^ for a state of 
things ‘^hich threatened to place France in a position of numeri- 
cal inferiority towards other States. New colonies, he says, open 
new fields to future generations. The process sufgested, how- 
ever, apjxjars like that of putting the ciurt before the horse» 
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THE INSTITUTION OF MECHANICAL 
ENGINEERS 

E Institution of Mechanical Engineers held its meeting in 
the 'fieatre of the Institution of Civil Engineers on 
: Thursday and Friday of last week. The paper on “'I'riple ’ 
Expansion Engines/’ read at the last meeting, of which we then 
gave an abstract, was discussed. The remainder of Ihc papers 
on the programme were read and discussed. 

Mr. E. P. Rathbone’s paper on “ Copper-Mining in the Lake 
Superior District’' comprised a general description of the 
district, the method purs,ued in mining, and the system of ore- 
: dressing and machinery employed. The ore employed is what 
' is known mineralogically as “ native*copper.” It does not occur 
in true fissure veins, but rather in beds, or, as they are not inaptly 
termed in the district, “ belts,” dipping at the same inclination 
as the “ country ” or rock inclosing them. 

From exhaustive scientific investigations into the origin and 
derivation of the copper in these dcpodls, it appears probable 
that it was infiltrated into them in the form of an aqueous solu- 
tion of copper, which also appears to have ha<l a strong 
chemical affinity for special constituents of the rocks, thereby 
giving rise to a series of chemical reactions, whence resulted the 
precipitation of native copper in a more or less concentrated 
state, according to the proportion and the even distril^uiion or 
otherwise of the precipitating or displacing agent present in the 
original rocks. In the amygdaloidal trap-rocks the di'^placing 
agent appears generally to have been le^s evenly distribute<l 
than in the conglomerates ; in certain places the concentration 
of the displacing agent has been so excessive as to give rise lo 
the formation of large masses of copper. Whether or not the 
precipitating action was connected with some natural process of 
lixiviation, influenced by terrestrial electrical currents, it is im- 
possible to deciile. In the amyg<laloidal trap-rocks the vein- 
stone is frequently composed largely of epidote, a mineral whose 
presence is regarded as favourable or “ kindly ” to copper. 
Other minerals fo\ind in association with the hornblendic and 
augitic porphyries that constitute the veinstone proper, are 
quartz, calc-spa'*, and many varieties of the zeolite group. The 
commercial c 'pper sm lied from these ores being entirely free 
from dclctcrioiis nntters, such as arsenic, bismuth, antimony, 
&c., is especially valuable for electrical purposes, as the con- 
ductivity of copper is reduced by the presence of foreign matter 
even in the minutest jiroportions, a trace of arsenic reducing the 
conductivity 20 per cent. In the manufacture of brass, again, 
the presence of antimony is most deleterious : onc-tenlh of i per 
cent, converts first-rafc “best selecteil” into the worst possible; 
one-fortielh of i jier cent, readers it unfit for anything but in- 
ferior brass ; one-eighiieth of i per cent, changes “ best selected ” 
into “tough ingot” ; one-tenth of l per cent, of cither bismuth, 
arsenic, phosphorus, nickel, or col)aU, is sufficient to turn “ best 
selected ’ into tough metal. 

There are two methods pursued: “mass mining,” where 
copper is found concentraletl into masses varying in weiglit 
from a few huntlre<l pounds up to many tons ; and “ stamp-rock 
mining,” where the copper occurs in a more or less divided state, 
and usually pretty evenly disseminated throughout the whole 
veinstone, so that its separation from the matrix organguccan be 
economically effected only by stamping and by the subsequent 
processes or iinarily employed in mechanical ore-dressing. The 
more evenly copper U distributed throughout the veinstone, 
the more valuable is the latter, and hence it is tliat veinstone 
producing only o 75 per cent, can be worked profitably at the 
present low price of copper. 

The object of ore-dressing is to separate as far as po.ssiblc the 
; small percentage of valuable metal occurring in the ore from the 
j worthless matrix or gangue, and concentrating it to the highest 
j degree of purity practicable.* The main feature of the process 
^ may be said to consist in applying to copper ore the principles 
and the machinery already employed elsewhere in the dressing 
\ of tin and lead ores. 

In the Lake Superior copper-mining the features which 
5 ^pear to the author most worthy of special attention arc : — (i) 

I The care with which the exploratory workings are kept in advance 
« of the stoping. {2) The general use of machine drills, which 
r admits of opening up the mines at a rate otherwise impracticable. 

I ' This is one of the few localities where drills are employed for 
stoping. and it has been found that two or three times as much 
^ ^ stoped in the same time by drill as by hand. 
U) The care bestowed upon the separation of the copper from 
the gangue by dressing. 


M. Marc Berrier-Fontaine’s paper was descriptive of his 
portable hydraulic drilling-machine, by means of which holes 
are drilled in a single operation through all the superposed 
thicknesses of metal without stopping the drill, which insures 
that all the holes are quite true. By its use 2$ ptrr cent, more 
holes are drilled than can be drilled by stationary machines in 
the shops. 

Mr. II. Teague's notes on the pumping-engines at the 
Lincoln Water-works, which the Institution visited at its 
summer meeting last year, are mainly of a technical character. 

It is interesting to learn that when in 1884 still further pump- 
ing power was required, the author, from experience gained at 
Grantham, Maidstone, and other places, decided to revert to the 
Cornish pumping-engine, as he had been convinced that the cost 
of coals and repairs had been reduced in some instances to as 
low as only one-sixth of the annual exi’>cnditure pertaining to 
rotatory pumping-engines previously in use there. 

THE SCOTTISH METEOROLOGICAL SOCIETY^ 

Journal of the Scottish Meteorological Society, which 
has recently been publislied, contains, in additio » to copious 
tables of the meteoroh^gy of 1885, several papers of more than 
usual interest. Prof. Piaz/d Smyth leads with a suggestive paper 
on hygromelric observation, baseil chiefly on observations made 
by him in the neighbourhood of Malvern in the summer of 1885, 
on fifteen successive days, at 9 a.m., in June, at a height of 
125 feet ; and subsequently for twenty successive days at the 
1 same hour but at a Heiglit of 350 feet. Scrupulous care was 
taken to have the dry- bulb surrounded with air as nearly as possible 
of the same quality as that of the free atmosphere outside, by 
placing a large and tall black iron chimney on the top of the 
Stevenson screen, according to Mr. Aitken’s idea of promoting a 
current inside the screen ; and to have the wet-bulb as perfect as 
possible by enveloping it in thin muslin, lightly drawn over its 
surface, and by securing that it w^s always thoroughly wet for 
each observation. The results gave for the lower station a mean 
depression of 3^*4 of the wet- lielow the dry-bulb ; and 6'’ *4 for 
the upper station. It is probable that these results would he 
found to be higher than wliat obtained at the three or four 
stations in Central England nearest lo Prof. Smyth’s at the 
same dates ; and without a doubt the value of the inquiry would 
have been enhanced if such coinpaiisons h.ad been made and 
recorded in the paper. 

An important point wouKl be gained if such inquiries led 
meteorologists more earnestly to consider the nece.ssity of im- 
proving the means and methods of observing and reducing the 
observations of this most important element of the atmosphere, 
it being by its aqueous vapour that the disturbing influences at 
work are called into play, giving rise to wdnds, storms, rain, 
snow, hail, electric displays, and other atmospheric phenomena. 

Mr. Omond, in an interesting paper on the wind and rainfalli 
of Ben Nevis in 1885, based on the hourly observations at the 
Observatory, shows that the direction of wind with which 
most rain fell was a little to the north of west, and that the 
ruiantity diminishes round the compass in both directions from 
this until the driest point is reached a little to the south of east r 
east winds having a very low value. As regards the rate of fall 
with each wind during the time it lasts, north-westerly winds are 
the wettest and easterly and south easterly winds the driest. 
Since south-easterly winds mostly occur when an anticyclone is- 
moving off and a cyclone approaching, the fact of iht-ir dryness 
at the Observatory, 4406 feet high, is a valuable contribution to 
our knowledge of storms, since the same winds under the same 
conditions at lower levels are notoriously wet. 

A hopeful inquiry is being carried on at the Ben Nevis Ob- 
servatory by Mr. Rankin, first assistant, on rainband observations; 
and from the results already obtained there can be little doubt 
that when a complete low-level observatory, with hourly observa- 
tions, has been established at Fort William, much light will be 
thrown on the vertical distribution of vapour in this part of Great 
Britain, and its important bearing on forecasting the weather. 
The observations for seven months are discussed, and the means 
show that a heavier rainband indicates with steady re^arity a 
larger rainfall as determined by the hourly observations. 

But the most important contribution of new facts in the Journal 
are thirty-nine pages of temperature observations made oh the 
Firth and I.,qchs ot the Clyde from March to November i$is, by 

* Journal of the Scottish Meteorological Society, Third Series, No., tiL 
(Edinburgh and London ; William BUckwood and Sons.) 
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the staflf of the Scottish Marine Station on board the Medusa ; 
the trips having been made in April, June, August, September, 
and November. The observations were made at all depths of 
the sea, from the surface to 107 fathoms. The novelty and, 
in not a few cases, the unexpectedness of the results render it 
advisable to delay a full discussion till more observations have 
been made and the densities worked out. In the meantime a 
provisional report on the results of the April and June trips, by 
Dr. H. R. Mill, will be read with interest. Among the unex- 
pected results was the discovery in June in Loch Fyne of a 
lenticular mass of water with temperature below 43“ fl. mating 
between two warmer strata, the cold area being most definite at 
its upper surface and more diftused below. The greatest thick- 
ness of the mass of water colder than 43” was 180 feel, off 
Inveraray. Its lower bounding plane ran along the bottom 
from the head of the loch to Dundcrave ; then where the water 
deepens it dipped down again at the same angle until off 
Inveraray, where it bent up again and met the upper bounding 
surface at Furnace, 120 feet under the surface of the loch. 

In a paper by the secretary on the meteorology of Ben Nevis, 
it is shown from the three years’ observations .at the low-levtO 
station and the high-level observatory that the mean decrease of 
temperature with height is at the rate of F. for every 270 feet 
of ascent, the lowest monthly rate being I** for every 284 feet in 
winter and the most rapid rate 247 feet in sjiring. A table of 
the barometric corrections for height for the .different sca-lcvcl 
pressures and air temperatures that occur has also been prepared 
directly from the observations themselves. The importance of 
the results of these two inquiries rests on the fact that the Ben 
Nevis pair of stations alone supply, owing to their great differ- 
ence in height, close proximity horizontally, and the positions of 
their thermometers, the physical data of observation which 
satisfy with sufficient closeness the re<]uircmcnts of these funda- 
mental problems of meteorology. The science has now passe I 
that stage when Greii St. Bernard with Geneva, Mount Wash- 
ington with Portland .and Burlington, Hochobir with a station in 
one of the neighb mring deep valleys, or l)rief continue<l observa- 
tions with balloons or at different heights on the slopes of the 
Faulhom, can be acce|>te<l as affording the data required for 
dealing seriously wit It these questions. 


REPORT ON THE POTANfCAL GARDEN, 
SANA RUN PUR 

DUTHIE’S Report on the Progress and Condition of 
the Government Botanical Gardens at Saharunpur ami | 
Mussoorie for the \'ear ending March 31, 1886/’ wduch has 
recently reached us, contains, besides the usual routine matter, ' 
inseparable from such Reports, on the slate of the Garden 
itself, much that has a wider range of interest. As usual, the 
cultivarion of new plants of economic value appears to have 
occupied a considerable amount of attention during the year. 
Where so many useful plants have been intro<luccd and reported 
upon, it is not an ea>y matter to select one or two for an 
example of the work in which Mr. Duthie is engaged, 'fhe 
character of this work is now, howi'ver, pretty well known, 
though the following extracts will show that plants of very 
varied character and uses are yearly being experimented with in 
our Indian and colonial botanic gardens. 

Under the head of New Zealand spinach, a rpiantity of the 
seed of this vegetable is reported to have been received and 
plantetl, germinating freely .and yielding a continuous crop of 
leaves, which, when cooked, is said to much resemble in flavour 
that of English spin.ach. 'I'hc plants, Mr. Duthie says, seed 
freely, and he has no rloubt that it will readily acclimatise ; 
though, as he says, the introduction is not one of much import- 
ance, except for variety, as it comes into , 'sens m at the .same 
time as English kinds, and it can hardly compete with lliem in 
popular estimation. This so-called New Zealand «ipinach many 
of our readers will remember as I'etra^oma expansa. 

'Fhe Oca-quina {Ui Incus iiiherouis) is another food- plant upon 
which experiments in cultivation have been made. It is a native 
of South America, and the tubers, which are about the size of a 
walnut, and similar in appearance to a potato, are eaten, when 
c<^ked, by the people. Its cultivation in this country its a sub- 
stitute for the potato was at one time proposed and attempted. 
Mr. Duthie says that twenty-eight tubers were received by him 
from the Royal Gardens, Kew, four of which were sent to the 
Amigardh Garden, and the remainder were plantetA at Saharun- 
pur. Up to within a few weeks of the date of the Report, 


these latter plants had made good growth, but after the coi^ 
mcQcement of the hot weather they became sickly, so that it is 
evident it will not suit the plains of Indi^ but may succeed very 
well in the climate of Amigardh, where it was intended that the 
maiority of the plants should be sent. 

Of the Japanese varnish-tree ^^Rhus vernicifera) the seedlings 
are stated to be making rapid progress. The growth for the 
two years after germination did not average more than a foot, 
which, however, has been doubled since 3ie commencement of 
the hot season, and there is now no reason' to doubt that this 
useful tree will thrive in the climate of Saharunpur. Mr. Duthie 
further says a small plantation will be made next rainy season, 
and it will then be a question of time as to when the plants will 
he ready for tapping. 

Mr. Duthie makes the following interesting report on the 
subject of spider silk, which had previously attracted some 
I .attention. He says ; — “ 1 arrived from British Garwhal just in 
I time to superintend operations at the commencement. The men 
‘ employed on this work were provkled with small sticks about a 
foot long, and they were told to collect as many clean webs as 
possible during the day. There was not much to show at the 
end of the day, as the silk takes up very little space when wound 
round these slicks, .and the weight is inappreciable. The total 
weight of webs ciiliected during the season did not exceed lo lbs., 
(he bulk of which was despatched to Mr. VVardlc, of Leek. The 
cost of collecting the above, and the c^irriage from Bhim Teel to 
Saharunpur, and from Saharunpur to Bombay, amounted to 
Rupees 33 - 7 - o. At this rate the export of spider silk to 
Englaml would, of course, never pay, but expenses might be 
reduced very considerably : for instance, tliis hr.st consignment 
included the weight of the sticks round which the silk was 
wound. The silk is removable after immersion in hot water. 
During my stay at Indalpur, in the Shahjahanpur district, I saw 
some line clean webs of tlie same kind in a forest about eight 
miles to the north of Indalpur.” 

fudging from the remarks of Mr. Duthie, there seems but 
liitle chance of spider silk ever becoming an article of com* 
meioiiil value. 

rhe Report includes some intcreding notes on some official 
I tours made by Mr. Duthie during the year, and a valuable list of 
I plants collected, the names of which have been verified at the 
Royal Gardens, Kew. 


SCIENTIFIC SERIALS 

Bulletin lie I Academic dcs Sciences de Si. Petershourg, tome 
xwi. No. 3. — Corrections and .additions to the Syrian-German 
jid Votyak-tierman dictionaries, published in 1880, by F. J, 
Wiedemann. These emendations arc based on the following 
recent works : “The Land and Language of the Syrians,’* by 
Lytkin ; tVie publications on the Votyak language issued by the 
Kazan Mission; “Votyak Tales and Proverbs,” collected 
Dr. Aminoff, and published in the wf>rks of the recently insti- 
tuted Finnish- Ugrian Society; Dr. Max Ruch’s ethnographical 
sketch of the Volyaks in the “ Actie Societatis Scient. Kcnnicie,” 
vol. xii. ; and MM. Ko.shiirnikofT and Miropolsky’s monographs 
on the Votyaks. — On the Ornis of the western spurs of the 
Pamir and Alai, by V. Bianchi--On “ Claudii Galeni Pergameni 
ScriiUa minora,” by L. Nauck. 

Nyt Ahv^azin for Natunndenskaherne, vol. xxx. Nos. 3 and 4, 
Christiania, 1886. — This number of the Norwegian Ae'w 
of Sciences contains ; — Continuation of Herr Brogger’s paper on 
the geological history of the Christiania Fjord. According to 
the writer, it may be assumed that the bed of the fjord has been 
raised by eruption to the surface of an older bed, which consists 
of depresse<l strata of the earth’s crust, whose depression had 
been connected with active processes of dislocation, crumpling, 
and foMing in the post-Silurian period. The evidences of 
erosion and eruplirm are considered at length, with special 
reference lo the action of glaciers in the formation of the fjord* 
— Dr. Lang concludes in an exhaustive paper his contributions to 
the study of the eruptive rocks of the Silurian be<ls of Christiania, 
and thus completes an important chapter in the geological 
hisR>ry of South Scandinavia, — Notice of Regalecus 
ascanius, by HerrJ. Grieg. This specimen, a female, with well- 
develojied ovarium, is the fourteenth that has l>cen taken off the 
Norwegian coasts since 1740. — Report of the various attempts 
made within the last four years to introduce new plants into 
Iceland, by Dr. Schierbeck. The results of these efforts to 
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ilarge the meagre flora of the island are scarcely encouraging, present low birth-rate has been referred. And rejecting these as 
ius, although hopes are entertained that some kinds of maples inadequate, he insists that the main source of the increasing 
ay thrive in sheltered spots, conifers, from whose introduction depopulation in France is the gradual obliteration since the great 
eat expectations were entertained, have not given promise of revolution of the blond dolichocephalic type, to which be con- 
cccss, while poplars, oaks, apple and pear trees have without siders most of the distinguished Frenchmen of earlier times 

ception died. Common red- and black-currant Vjushes thrive Monged, while the representatives of the brachycephalic races, 

far as to set fruit, but this does not ripen except in the who have never distinguished themselves in science, art, or 
irmer summers. Potatoes, which would be invaluable to the letters, have been able to +akc the lead through superiority of 
anders, have not yet been successfully cultivated, but numbers. By their ciii)idily, narrow range of interests, and 
mips, rhubarb plants, an i several of the hardier cabbages, indifference to the traditions of family and national glory, 

gether with lettuce and chamomile, do well. The great he holds them re.sponsible for the anomalous condition of the 

lestion, wh^-ther cereals can be ciUtivaled, as would apjiear to country, in which an unprecedented accumulation of wealth and 
ive been the case in the time.s of the Sagas, does not seem to great prosperity arc associated with physic 1 degeneration and 
Imit of a satisfactory solution, and, according to the writer, diminished births. In the re introduction of the dolichocephalic 
e present regular supply of corn from the mother-country by element through immigration the author sees the surest means of 
cans of rapid steamers, no longer makes the attempt necessary effecting a sub-titution of national type and the best prospects of 
■ desirable from an economic point of view. An interesting securing renewed vitality to the French race. 


it of the various plants introduced, with the times of sprouting, 
idding, &c,, adds to the value of Ilerr Schierbeck’s paper. 

kcTmv a' Anthropolo^e^ troisicine serie, ftomc ii. , Paris. — 
ecapitulation, by M. Topinard, of the Society’s instructions 
ir n )ting the colour of the eyes and hair in France, with fac- 
miles of the printed papers distributed to intending observers, 
id directions how they should be filled up. — On a quinary 
?menclature for the na al index in the Jiving subject, l>y l>r. 
ollignon. The writer, who considers a correct and .systematic- 
ly 'determined nasal index as the most important anthropo- 
etric determination, not excepting even the cephalic index, 
roposes to divide the ordinarily accepted nasal groups into 
^per-leptorhinian, leptorhinian, mesorhinian, platyrhinian, and 
y'per-platyrhiriian, including under the platyrliiniiui section all 
le black races, under the mesorhinian the yellow lace^ generally, 
id under the leptorhinian most of the white races. The 
aper gives a clear and concise description of the instruments in 
eneral use, and of those best adapted for making the required 
leasurements, which he regards as of paramount value in 
etermining racial characteristic^. — (Contributions to thesociology 
f the Australian races, by I\lie Kcclus. This paper, which is 
lincipally concerned with the system of clanships and cousin- 
lips existing among these p oples, has comparatively little 
iterest for English readers, who have long been familiar with 
ie curious (jueslions involved in the principles of iater-tribal 
dationsliip. Indeed, M. Reclus lia.s drawn so largely from the 
ritings of Br aigh-Smyth, J’^yre, llowilt, Taplm, Morgan, 
[cLennan, and other British writers, tlial this fir^t part ot his 
aper is a mere rhu 7 U(^ of som^ of the more sensati mal details 
f information contained in their several works. — Anthropo- 
»gical observations in (juiana and Venezuela, by Dr. 'fen Kate, 
hese observations chiefly refer to the tlifl’erences between the 
ative Caribs, the so called “ W(iod Negroes,” and half-castes, 
'he first of these ^iresent two distinct types, reminding 
le anthropologist of the Red Indians in some respects, 
tid of the Mongolian laces in others; the .second 
re a specially vigorous black tribe, the descendants of 
.maway slaves domiciled in the forests of Surinam, Mo^t of 
lese men are of herculean strength and stature. Numerous 
ithropomctric and other tables illustrate the paper. — On the 
epopulation of France, by M. de Lapouge. 'I’his subject, 
hich has lately.been attracting renewed altentu>ii throurii the 
ppearance of the second edition of M. de Nadaillac’s interesting 
amphhH On the Decline of the Bi- th-Ratein Franco,” is con- 
dered by the author from an aiithropoK^gical as well as a social 
id moral point of view. After drawing attention l(. the fact 
lat while between 1770 and 1780 there were 380 births for 
very xo,ooo of the population, this number has gradually fallen 
) 235 for the i)resent decade, and is thus lower than that of 
witzerland, which had been assumed to have the lo -vest birth- 
ite in Europe, and less than half that of Russia. According to 
le writer, the )X)pulation of France has reached a stationary 
oint, its annual increase of 80,000 admitting ()f no compari.son 
ith the hundreds of thousands, and even millions, annually 
ided to the populations of Germany, Russia, the United States, 
id the British Empire, while, moreover, this slight increase is 
>lely to be referred to the constantly increased immigration into 
ranee of foreigners, who now constitute one million of the 
opulation, and who predominate so largely at some points as to 
ave reduced the French language to a secondary place in such 
istricts* T he writer discu.sses the various causes, such as the 
ioption of Malthusian principles, alcoholism, Catholicism, im- 
loraiJty, want of patriotism, self-interest, &c., to which the 


J^endicotiti del Kcale IstiitUo Lombardo^ December 1886. — 
Obituary notice of the late honorary member of the Institute, 
Signor Marco Minghetti, by the Editor. Reference is made 
more especially to the illustrious statesman’s great merits as a 
political economist and art critic. — On the liquors employed in 
the artificial cultivation of Bacteria and other miniile organisms, 
by E. E. Maggi. Tlic various gelatinous, albuminous, and other 
solutions now in general use me de^'Cribed, with remarks on the 
best means of preparing and rendering them sterile. — On the 
geometry of linear spaces in a space of 71 dimensions, by Prof. 
!•'. Bertini. The author’s theorem for ordinary s]>ace of three 
dimensions — “ A necessary and sufficient condition for three 
straight lines to exist in a plane is that all straight lines meeting 
two of them at arbitrary })oints shall also meet the third ” — is 
here generalised for a linear spice S of any num' er ;/ dimen- 
sions. — Meteorological observations made at the Brera Observa- 
tory, Milan, during the months of October, November, and 
December, 1886. 

Kivista Sciet 7 tifuO'/ndush‘ 7 (il<\ December t886. — Determina- 
tion of the weight of the mercury contained in a thermometer, 
by Dr. G. Gerosa. Clayden having recently determined the 
volume of the mercury contained in a thermometer (Proceedings 
of the Physical Society of Eoiidon, vol. vii. ]). 367, 1886), Dr. 
(ierosa here gives a delcrminaiinn of its weight, which he had 
already worked out in tlie Rcndiconti of the R. Academia dei 
Lincci, vol. x., 1881. — On the electric transmission of force, by 
Dr. Gerosa. I’he paper gives a critical appreciation of the 
work done by M. Marcel Deprez at Creil and by M. Fontaine 
in the Atelier Gramme. He considers tlie latter experiments 
the more successful of the two, M. Fontaine showing that with 
more economic means the same results may be realised as were 
obtained in the experiments ai (Neil. — On the development of 
electricity in the condensation of a(]ueous vapour, by Di. Franco 
Magrini. In reply to Prof. Go»tantin > Rovelli the author 
again shows that there is no iierceptible development of elec- 
tricity during the condensation of the vapour of water. A 
description follows of M. A. Notion’s hygrometer, already 
reported in the yo7ir7tal dc Phyiiqitc for October 1886. 

SOCIETIES AND ACADEMIES 

London 

Royal Society, January 13. — “Supplementary Note on 
Remains of Polacantbus foxii.” By J- W. llulke. F. R.S. 

In a paper published in the Phil. Trans. 1881 the autho!’ 
described some remains of a large Dinosaur, remarkable chiefly 
for its dermal armour, discovered some fifteen yeuis previously 
in Brixton Bay by the late Rev. W. Fox, and then in his collec- 
tion. These have since become national property ; and the large 
.shield, w'hich, for facility of transport, had been broken up by 
its discoverer into innumerable small pieces, having been 
recently reconstructed in the workshop of the British Museum, 
the author now describes this singular armature, and also some 
parts of the pelvis formerly obscured by rock. The pieces, 
which, in ihcir very fragmentary condition, had been thought 
scutes, are now seen to be parts of a continuous osseous shield 
which protected the rump and loins, having its anterior surface 
ornamented with closely -set tubercles, and* in each lateral half 
four longitudinal rows of keeled eminences. The ischium has its 
long axis directed transversely to that of the trunk, and not 
roughly parallel to it as in the Iguaiioclonls. 
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JonuaiT 20. — '"A Study of the Thermal Properties of Methyl 
Alcohol” By William Ramsay, Ph.D., and Sydney Young, 
I>.Sc. 

The writers have investigated the properties of the above sub- 
stance^ and obtained numerical values for the expansion of the 
liquid, the vapour- pressure, and the compressibility of the vapour ; 
and from these results the densities of the saturated vapour and 
the heats of vaporisation have been deduced. The range of 
temperature is from - 15^ to 240'’ C., and of pressure from 
II mm. to 6o,ood mm. The apparent critical temperature is 
240®, and the pressure 59,660 mm. The pressures were corrected 
by means of Amagat’s results, and the temperatures are those of 
an air thermometer. 

January 27.—** On a Persi)ective Microscope.” By G. ]. 
Burch. 

In 1874, the author, while tr)Mngto device means whereby the 
different planes of an object sh mid be visible under the micro- 
scope without the adjustment of tlic focus to each, discovered 
that, when two lenses are separated by a distance equal to the 
sum of their focal len.;ths, the optical conditions are such that 
the magnitude of the image bears a constant ratio to that of the 
object, no matter where upon the optic axis it is situated— the 
ratio being that of the focal lengths of the two lenses ; that a 
given displace. nent of the object along the axis causes a dis- 
placement of the i nage in the same direction, hut in the square 
of the ratio. 

Further, that a picture drawn with the camera lucida under 
these conditions has the perspective of an object magnified in 
the square of the ratio, when it is br jught within the proper 
distance of the eye. 

The field of view of the perspective microscope is small, but 
may he increased by using more than tw'o lenses, and the author’s 
researches gave him reason to believe that, with glasses of wide 
angle specially c mstructed, a high power, with sufficiently large 
field, might be obtained. Several uses, other than microscopic, 
were indicated, to which the instrument can be applied. 

The pajxir was accompanied by diagrams .showing, in two 
<lifferent ways, the changes of position of the principal foci and 
principal points, &c, , of a system of two lenses as the rlislance 
between them is varied. 

A piece of moss was shown under the instrument, in magnified 
perspective. 

On the Thermo-dynamic Properties of Substances whose 
Intrinsic Equation is a i^inear Function of the Pressure and 
Temperature.” By Geo. Eras. Fit/gerald, E'.R.S. 

Prof. Ramsay and Mr. Young have found that within wide 
limits several substances in the liquid and gaseous states have 
the following relation connecting their pressure {/>), temperature 
{T), and specific volume (t')* 

/> a'r A- 

where a and A arc functions of v only. 

Now in this ca-ic the following are the forms that thethermo- 
<lynamtc equations assume : T is temperature, and <ft is entiopy, 
and I is the internal energy. 

Then I 7 -f A, 

where 7 is a function of temperature only, and A a function of 
volume only. 

Also -t r + a, 

where F is a function of temperature and a of volume only. 

Also, the specific heat at a constant volume is a function of 
the tempe rature only. 

It would be most important if by some method, Kbnig’s for 
imtance, or by inse ting a small micropho.ne into a tu!)c, the 
velocity of sound in substances in various states could be accu- 
rately determined, as that would enable us to determine 
separately the specific heats at constant pressure and constant 
volume. 

Linnean Society, January 20. — W. Carruthers, F.R.S., 
President, in the chair.— Mr. J. Benbow and Mr. F. S. J. Corn- 
wallis were elected Fellows of the Society, — It was announced 
from the chair that H.R.li. the Prince of Wales had officially 
entered his name on the roll of the Society.— The President 
made the presentation of an oil-portrait of Francis Masson, 
F.L.S., elected 1796.— Prof. Bayley Balfour exhibited specimens 
and showed the microscopic structure of the “ ginger-beer plant. ” 
He pointed out that, although well known and used by many 
people as a means of manufacturing an acid drink out of sugar 
solution and ginger, yet no scientific account of the organism 


had appeared except a short note by Worthington Smith In ihf 
Gtrd^tu/s ChronicU^ It has the appearance of a white Notoci 
and is composed of a Bacterium (passing through all forms fi 
rods, coils, and filaments), which apparently constitutes its 
g eater part ; and associated with this is a sprouting 
Judging from descriptions and figures by Kern of the Kephir/ 
used in the Caucasus to induce fermentation in milk, the finger* 
beer plant closely resembles this ; but there are many poiate of 
difference. The plant is said to liave been introduced into Britain 
by soldiers from the Crimea. — A letter was read from Mr. Benj. 
Lowne referring to an exhibition by him of photographs from 
microscopical s]>ecimens of the retina of insects. One section 
represented the retinal layer detached from the opticon ; other 
sections showed the basilar layer : thus practically affording 
evidence that the nerves terminate in end organs, rods placed in 
groups beneath the opticon — a view promulgated by Mr. Lowne 
in his memoir published in the Society’s Transactions.— Mr. J. 
W. Waller exhibited a block of wood, ])art of an oak grown in 
Sussex containing an excavated tunnel and live larva of the 
longicorn beetle coriirius. —Mr. Thiselton Dyer showed 

and made remarks on two sheets of Arctic Alpine plants from 
Corea. - -Mr. K. Darwin and Miss A. Bateson read a paper oit 
the effects of stimuli 011 turgescent vcgeiable tissues, of 
which wc hape to give an abstract in an early issue. — 
Mr. J. R. Vaizey read a paper on the morpholf>gy of the sporo- 
phorc in mosses. According to his researches, the seta of mrutses 
consists of an outer sclerenchyina, within which is parenchy- 
matous tissue, .and in tlie middle the “ central strand ” ; this latter 
being surr junded by a .single layer of cells, forming the endoderm, 
derived from the outer meristem of the growing apex. It con- 
sists of two forms of tissue, one being of thin-walled prosenchy- 
matou-s cells destitute of protoplasm, their function being to 
conduct water: this the author terms Surrounding 
this is a second cylinder of elangaled cells with thickened walls, 
containing granular protoplasm ; this tissue he terms prophlo^m. 
On tracing the proxylem downwards, it is found that it gradually 
encro.aches on the other tissues by the “ foot,” until it lakes on 
the charai'ter of conducting tissue. The stomata on the theca 
arc confined to the hypophysis : the form of stomata in which 
the guard celU communicate is internally typical only of Poly- 
tiich.acec3e and Punaria, In the young sporagonium five distinct 
meristems occur with different law.s of cell-division ; one form 
with an axial solid cylinder he teruiS “ endomeristem.” It gives 
rise to the central strand in the set.a, and in the theca f^oso much 
of the tissue of the columella as lies within the sporagenous 
zone, the cells round this being derived from the “ epomeristem,” 
j whilst the sporagonium layer is itself derived from the endo- 
meristem. The hypophysis is an absorbing and assimilating 
organ, and performs all the functions of a leaf, and should be 
1 classed as a phyllo.nc. 'I'he water-conducting tissue of the 
i sporagonium only tliffers from the xylem of Vasculares in the 
absence of spiral thickening and lignification of the cells. The 
prophlochn differs even less from the phloem of some Vasculares, 
and though no sieve-like lubes have been made out, )'et they are 
wanting al.so in some Vasculares, Sda^^ittclfa. The author 
compares the development of the sporagonium in some respects 
to certain parasitic plants ; and he rlraws the conclusion that the 
Muscinece are descended from an ancestor common to them and 
Vascttlars, similar to the Anthocerath-a;, finally hoping in a 
future paper to deal with their phylogeny, specially referring to 
the vascular system and its homologue, the central strand of the 
Musci. 

Anthropological Institute, January 25. — Anniversary 
Meeting. — Mr. Francis Gallon, E’.R.S., President, in the chair* 
— The following were elected Officers and Council for the 
ensuing year: — President: Francis Galt-»n, F.R.S. Vice- 
Presidents: Hyde Clarke, J. G. Garson, M.D., Prof. A. H. 
Keane. Secretary : F. W. Rudler. Treasurer : A. L, Lewis. 
Council : G. M. Atkinson, Sir W. Bowman, Bart., E. W* 
Brabrook, Sir Gcoige Campbell, M.P,, C. H. E. Carmichael^ 
A. W. Franks, F.R.S., Lieut.-Colonel H. H. Godwin-Attsten, 
F.R.S., Colonel J, A. Grant, C.B., T. V. Holmes, Profc A. 
Macalister, F.R.S., R. Biddulph Martin, Prof. 

F. R S., Prof. Moseley, F.R.S., C. Peek, F. G. H. Pritee, 
Charles H. Read, l^rd Arthur Russell, H. Seebohiiv Pn>f. 

G. D. Thane, M. J. Walhouse. 

Chemical Society, December 16, 1886.— Dr. Hugo MUller» 
F.R.S., President, in the chair.— The following were duty 
elected Fellows of the Society: — ^Mewrs. Horace £dwm 
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wfhew, Fttm* J- H' C^tts, Tamemasa Haga, Henry John 
nx^ Micbitttda Kawakita, Walter Leacti^ Stephen James 
Henry Joshua Phillips, P. Ye<(hwant Sheshadri, 
etaukichi Shimidssu, Joseph Stapleton, Willi Phillips Thom- 
m Hikorokuro YoShida. — The following papers were read !— 
eaearehes on the constitution of azo- and diazo-derivatives ; (i) 
lazoamido-compounds, by R. Meldola, F.R.S., and F, W. 
Ireatfeild. — The influence of silicon on the properties of iron 
id steel, part i, by Thomas Turner. --The distribution of nitii- 
ing organisms in the soil, by R. Warington, F.R.S. — Isomeric 
lange in the phenol series ; the action of bromine on the di- 
rotnonitrophenols, by A, R. Ling.— Some azines, by Francis 
• Japp, F.R.S., and Cosmo Tpnes Burton. 

Jaiiuanr 20. — Dr. Hugo Muller, F.R.S., President, in the 
lair. — The following papers were read : — Some silicon com- 
3unds and their derivatives, by J. Emerson Reynolds, M.D., 
.R.S. — Chromo-organic acids ; f part i, certain chromoxalates, 

Y Emil A. Werner. — Note on the ^constitution of the double 
iromic oxalates, by W. N. Hartley, F.R.S. — Remarks on 
»Cent papers by A. Baeyer and J. Thomsen on the constitution 
f benzene, by Alex. K. Miller, Ph.D. 

I Royal Microscopical Society, January 12. — Rev. Dr 
)a 11 inger, F.R.S., President, in the chair. — Mr. J. Mayall, Jun., 
irected the attention of the meeting to eleven photo-micrographs 
mt by Dr. van Heurck, and which the latter thought showed 
ssults of exceptional merit. The one of A, fcllucida by trans- 
litted light rather striking ; it showed apparently two 
;ries of lines which were resolved into dots, and, so far as he 
as aware, this was the best of the kind which he had yet seen, 
iut Dr. van Heurck did not say whether it was taken fronm a 
jecimen mounted in a douse medium or not, and he thought 
Iso that several important questions of technique were omitted 
fhich it would have been very useful to have had mentioned, 
n the p.imphlet which accompanied the photographs, Dr. 
toyston-Pigott was quoted to the effect that they were quite free 
•om what used to be called “ diffractinn- spectra,” which now 
ere have no existence w'liatever ; but on examination, unless he 
jas much mistaken, they had been painted out, or otherwise 
lotted out, from the negative, so that l)r. Koyston-Pigott, in his 
rmarks upon this supjwscd fart, had made what the French 
ailed a bouleite. If it was desired to give each photograph a 
jal value, the background should not be interfered with, and 
ach impression should have the particulars as to magnification, 
lountiug, and other data for identifying the object, the posses- 
ion of which was essential in order to form any reliable opinion. 

regards the longitudinal lines of A. pdlucUfa^ as shown in 
he untouched negatives of these photographs, Dr. van Heurck 
aid he had .submitted them to Prof. Abbe, who replied that, as 
hey appeared closer than the diffraction-lines, that was a satis- 
ictory demonstrati( n of their existence in the object. As to the 
ihotograph of am^ulatumy in which a central spot was shown. 

II who were familiar with the object were aware that they could 
et the aptxjarance of a central .spot or not, according to how 
hey looked at it ; it was a cpicstion of change of focus. 
\urirflla ^emma^ he thought, was not better shown than 
a Dr. Woodward’s photographs. Then there were photo- 
:raphs of Noberl’s lines, which were sai<l to be of the 
8th and 19th bands ; but here again there was nothing to 
liable one to identify them or to say that they were not the 14th 
nd 15th bands. — Mr. M. Pillischcr exhibited hisneiv “-Kosmos” 
nicroscoi;^.-— Mr. T. Charters White read a note on tartar 
rom teeth of the Stone Age. — -Mr. Crisp exhibited a cylinder 
f glass, which, though it had plane ends, acted as a concave 
ens, and solved some of the questions which had been raised as 
o the imag^ formed in insects’ eyes. He also explained Prof. 
2-xner s method of pr^aring similar cylinders from celloidin and 
gelatine, when the effect of convex lenses was obtained. — Mr. 
-risp directed the attention of (he meeting to the figures of 
mormous microscopes in fichott’s **Magia Naturalis,” 1657. 
These had long puzzled microscopists, who were at a loss* to 
inderstand what could be the object in making microscopes of 
he large size which was indicated by the comparison with the 
•bservers as looking through them. In Traber’s ‘‘Nervus 
)ptious,” what was undoubtedly meant for drawings of the same 
aicroscopes, the mystery was solved, for ifSchotrs figures were 
hbbed out, and single eyes were substituted for them, as Traher 
id in his drawings, the scale of the microsco^ie represented 
wi, of course, strikingly altered, and it was seen that they 

Hand microscopes after all,— Mr. J. Medland ex- 
iti^jbea and described his portable cabinet for microscopic slides. 


—Mr. Crisp exhibited Stem’s electric microscope, — Mr. A. W. 
Bennett gave a risumioi his paper On freshwater Algoe (itibtuding 
chlorophyllaceous Protophytaof North Cornwall)/ with descrip- 
tions of six new species, illustrated by coloured diagrams. — Mr. 
J. Mayall, Jun., gave a very interesting account of a recent visit 
to Jena, where he had been afforded every facility for examining 
all the processes of manufacture as carried out in the factories of 
Dr. Zeiss. He also described his interviews with Prof. Abbe, 
and the way in which they had together tested numerous objec- 
tives which he had taken for the purpose. — Dr. A. C. Stokes’s 
paper, on some new American freshwater Infusoria, was read. — 
The nominations for the new Council were read, and auditors 
appointed. 

Paris 

Academy of Sciences, January 31. — M. Gosselin, Presi- 
dent, in the chair. — On the commensurability of the mean 
movements in the solar system, by M. F. Tisserand. The 
object of this paper is to throw some light on the delicate ques- 
tion, how far exact commensurability is compatible with the 
stability of tw'O or more bodies revolving round a common 
centre, as maintained by Gauss, and more recently by Gylden 
and IJarzer, and denied by W. Meyer in his memoir on “ The 
System of Saturn,” Geneva, 1884.- Metals and minerals from, 
ancient Chaldrea : on the sources of tin in the Old World, by 
M. Berthelot. The analysis of certain metallic remains from the 
Palace of Sargon at Khorsabarl and from Tello in Babylonia, 
combined with recent reports of tin mines now being worked in 
various parts of Khorassan, ^uggcsts the question whether tin 
may not have been derived from that region by the Assyrians 
and Chaldivans long before its arrival from tnc more remote 
Sunda Islands and Malay Peninsula in the East, or from Corn- 
wall and one or two other parts of Europe in the West. — Ex- 
periments on the effects of transfusions of blood in the head of 
decapitated animals, by MM. G. Hayem and G. Barrier. The 
results are described of experiments on the head of dogs imme- 
diately, and some time after sepaiation from the trunk, such as 
those studieil some thirty years ago by M. Brown- Sequard, but 
not since renewed by physiologists. The authors conclude 
generally that the extinction of feeling and will is extremely 
rapid, if not instantaneous, after decapitation ; that conscious 
life may be sustained by the immcitiaie injection of arterial 
blood frnm any animal of the same, or even of a different species ; 
an<l that such transfusion, made after some minutes’ delay, may 
stimulate certain automatic and multiple reflex movements, but 
is powerless lo re- awaken either sense or will. — Observations of 
the new comets of Brooks and Barnard, made at the Paris^ 
Obs<^rvatory (equatorial of the We^^t lower), by M. G. Bigour- 
dan. — Observations of the same comets made .at the Observatory 
of Bordeaux with the 0 38 m. equatorial, liy MM. G. Rayet anti' 
Courty. — On a method for determining the constant of aberra- 
tion, by M. J. C. Houzeau. The author points out that the 
fumlamental principle of this method, as recently Fubmilted to 
the Academy by M. Loewy, had already been indicated by him 
in a paper on the study of the movements of the stars, pub- 
lished in 1871, in vol. xxxviii. of the Memoires of the Belgian 
Academy. — On the mean periodicity of the spots in Jupiter, by 
Dom Lamey. By a careful study of older maps of this planet 
(which is still in a state of incandescence analogous to that of 
the sun), combined with more recent observations at the Obser- 
vatory of Grignon, the author deduces a mean periodicity of 
5 '43 ± 0*07 years for its spots. — On the theory of algebraic forms 
with / variables, by M. K. [Perrin. — Researches on the trans- 
mission of electricity of feeble tension through the medium of 
hot air, by M. R. Blondlot. This is a summary of the author’s 
researches on the transmission of an electric current through 
heated air, which form the subject of a memoir presented oy 
him to the Academy. It is shown that h*»t air has, properly 
speaking, no resisting power, and he feels inclined to attribute 
the phenomenon to the principle of convection^ as described by 
Far^ay. — On the variable period of the currents in the case of 
circuits containing an electro-magnet, by M. Leduc. — On a halo 
I accompanied by parhelia, observed at Fontainebleau on Januisury 
2 $, by M. A. Bouisson. This phenomenon, observed between 
9.30 and 10 a. m., presented the appearance of a luminous oirde,. 
with a radius of al^ut 23®, concentric with the sun, passing from a 
light brown in the centre to a greyish-yellow on the perijfltery. 
A second luminous circle, concentric with the preceding, with a 
radius of about 47^, showed in iU upper segment the cdoura of 
the rainbow, red on the inner side. Tangential to bo^ otrdes 
were vividly coloured arcs, the brUliancy of the latter decrelwinp^ 
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rapidly towards the extremity, while a luminous horizontal band 
passing through the centre of the sun stretched across the firma- 
ment, showing three parhelia — two very bright on the small, one 
faintly illumined on the laigc, circle. — Combinations of the 
glycerinates of soda with t^e monatomic alcohols, by M. de 
r'orcrand. This paper deals with the glycerinates of metfaylic, 
ethylic, propylic, isobutylic, and amylic soda. — On the compara- 
tive actions of solar heat and light, by M. E. Duclaux. It is 
shown that all the effects of combustion produced by heat may 
. also be produced by light ; but the reverse does not hold, there 
being a large number of reactions, which light alone seems 
capable of determining. All these reactions are resumed in the 
displacement of the primitive molecule, which becomes decom- 
posed in a few simpler elements, such as tlie formic, acetic, and 
butyric acids, the meihylic and ethylic alcohols, &c. — On the 
properties of inosite, by M. Maquenne. Continuing his study 
of this substance, the author shows that in its transformation it 
may give rise to several well-defined aromatic compounds. Its 
other properties, he considers, may now be anticipated theoretic- 
ally. — On a combination ofparatoluidinc and chloride of copper, 
by M. E. Pomey, — On the composition of the grains of 
sorgho^ and their application to the agricultural industry in the 
south of France, by M. Bordas. The analysis of this grain 
shows a mean of 42 per cent, of starch, 100 kilogrammes yielding 
26 litre*^ of good alcohol at 33° above proof. — On the jugal and 
pterygoid stems in the vertebrates, by M. A. Lavocat. — ^On the 
heterogamy of Asians by M, Mace. — Reply to M. 

Balbiani on the j-ubject of T.eitcophrys patula^ by M. K. Maupas. 
The author shows that he has in no way exaggerated the novelty 
and interest of his observations on the various reproductive pro- 
'“Ccsses of this organism, as asserted by M. Balbiani. — On diurnal 
and nocturnal physiological variations of the cerebral pulse, by 
MM, Rummo and Ferrannini. The authors’ observ'ations estab- 
lish a complete cycle ov periodicity in these vaiialions, from which 
they hope to deduce the biological the »ry of normal sleep. — On 
the secreting ducts and aquiferous apf)aratus of Cal >phy!lumy by 
M. J. Ve que. — On certain phenomena of linear corrosion in 
the limestone formations of Couzon, Rhone Valley, by M. 
Fenlinand Gonnard. — On the epoch when the submerged valleys 
of the Gulf of Gen a were formed, by M. A. Issel. All these 
riverain valleys along the coast of Liguria app< ar to have been 
submerged towards the close of the Messinian and during the 
Astian epoch. 

Bkrli.v 

Meteorological Society, Decemf)er 7, 18S6. — Prof, von 
BezoM in the chair. — Dr, Hellmann stated that he had examined 
the observations of the County Fire Insurance .Society in Schles- 
wig-Holstein for the years 1874-83 for the purpo.se of inve.stigating 
the question of lightning hashes in this province, and communi- 
cated the results of that investigation. As is the case in every 
other locality in which investigations of this description had been 
carried out, it was sh >wn that generally over the whole province 
of Schleswig-Holstein there is an increase in the amount of 
damage wrought by lightning for the decade in question. On a 
comparison, however, of the <)itTerent districts, it was found that 
the territory to the .south of the Eider had experienced an abate- 
ment of damage by lightning, while to the north of the Eider, 
along the North Sea, and especially in the marshes, there had 
been a considera) »lc increase. A computation of dain^e from 
lightning for one year demonstrated a very decided maximum in 
Augustin the continental, southern, and south-eastern districts, 
whereas in the north and we.st a .summer maximum of less 
intensity and two still weaker maxima in May and October 
l^came apparent- In resj>ect of a daily period it appeared that 
in the case of the first group of districts a maximum appeared 
in the hours from noon to 3 in the afternoon, while in the 
remaining part of the province the maximum was attained from 
midnight to 3 in the morning. This night maximum was 
specially characteristic of winter. The frequency of thunder- 
storms had no relation to the danger from lightning. The 
number of destructive lightnings depended in large part on 
the way in which the houses were roofed. The number 
was considerably greater in the case of soft than of hard 
roofs. In the case of churches the danger from lightning was 39 
times, in the case of windmills 52 times, as great as in the case 
of houses having bard roofs. In regard to the cause of the 
different degrees of danger from lightning in the difierent dis- 
tricts, investigation indicated two poinu as determinative : first, 
the way in whidi the ground was built upon, and se^nd, the 
geological nature of the ground. Whilst in the west, which was 


very liable to destructive strokes of lightning, the iarinitiiii^ 
were detached and scattered over the whole land ; in the -eaa 
and south they were grouped together into villages, mi thi 
danger from lightning was always considerably less for laigei 
collections of houses than for scattered houses forkning the onlj 
prominent objects throughout wide spaces. In point of fiict^ th< 
danger from lightning was everywhere considerably less for towns 
than for rural districts. With reference to the geological bearing! 
of the question, the danger from lightning was least for calcareatn 
sand and greatest for clay. Dr. Hellmann had likewise discussed 
the statistics of lightning for Baden and Hesse Darmstadtj 
with the result that he found during the period investigated a 
considerable increase of tliimage by lightning for the southmti 
part of Baden, and a decrea.se for the north of Baden and foi 
Darmstadt. Besides a confirmation of the results arrived al 
for Schleswig-Holstein there appeared in the Baden- Darmstadt 
region a decided preponderance of danger from lightning in the 
Rhine plain as contrasted with a very low degree of danger in 
the mountains. 
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the origin of mountain ranges 

7 he Origin of Mountain Ranges considered Exferi- 
mentally^ Structurally^ Dynamically^ and in Relation 
to their Geological History, By T. M. Reade, C.E., 
F.G.S. (London: Taylor and Francis, 1886.) 

'T‘HAT the skin of our mother Earth’s face is wrinkled 
^ and shrivelled, is one of the common facts of 
geology. True it is that with fine feminine instinct she 
strives to hide the ravages of time beneath a fair covering 
of grass, moss, and herbage, and gracefully does her best 
to make her old age comely ; and we love her for her skill in 
covering up the signs of her years. But we are fain, directly 
we look below the surface, to admit that the wrinkles are 
there. And the parallel is not a fanciful one, for it has 
long been a favourite theory among geologists that the 
wrinkled skin of old age, and the foldings and bendings 
which are everywhere to be discerned in the layers of the 
skin of the earth, are due to similar causes. In both cases, 
something underneath the skin, which in youth kept it 
stretched and tense, has shrunk away, and the skin has 
shrivelled up. In the case of the earth it is the gradual 
contraction of the interior as it cools, which has caused it 
to draw away from the outer shell ; and the crust, as it 
follows down the shrinking nucleus, has to pack itself 
into a smaller space, and consequently becomes crumpled 
up. This e.x:planati<Tn is known as the “ Contraction 
Hypothesis.” Numbering as it does many supporters, it 
has had at the same time some vigorous opponents. In 
his ‘^Physics of the Earth’s Crust,” the Rev, Osmond 
F'isher was led to the conclusion that the contraction 
hypothesis would not furnish anything like the amount 
of elevation that has actually occurred in the case of the 
earth. We admire the ingenuity and elegance of Mr. 
Fisher’s mathematical work, but we cannot help re- 
collecting Prof. Huxley’s warning, that mathematics is 
like a mill, at^ that what you get out of it depends 
entirely on wharyou put in. Mr. Fisher puts in a suppo- 
sition made by^ Sir W. Thomson, as to the way in 
which the earth cooled. There have been people bold 
enough to think t. at in making this supposition a great 
master of physics tor once lent his name to an hypothesis 
which is in itself physically not very probable ; and these 
same people are inclined to hold that probably Mr. 
Fisher’s calculations tend to show that this is the case, 
rather than that the contraction hypothesis is inadequate. 

Capt. Dutton, of the United States Geological Survey, 
is another doughty opponent of the contraction hypo- 
thesis. His notion as to what that hypothesis is appears 
in the following passage, which is quoted in the volume 
before us (p: 126, note) : — 

“ The line of argument which is relied upon to 
sustain a cooling globe proves, when pushed to its 
consequences, that the great interior of the earth has 
not as yet undergone any sensible amount of cooling. 
The only cooling which th^ argument admits of has been 
located In a thin external shell. ... In short, the cooling 
wrould be only skin deep, while the nucleus is about as 
bot as ever,” 

This may be called pushing an argument to its con- 
lequences’’ ; but if it be, that phrase certainly means, in 
Vot. XXXV*— No, 903 


plain English, putting, of course unintentionally, into 
your opponents’ mouths, statements which they never 
made. If it is asserted that the crust cools faster than 
the nucleus, which is all the supporters of the contraction 
hypothesis ask for, is this the same as saying thit the 
nucleus does not cool at all ? 

Now Mr. Mellard Reade joins the attack, and in an 
elaborately illustrated volume of some 300 pages gives us 
his reasons for dissenting from the contraction hypothesis, 
and for preferring a modified form of the explanation put 
forward originally by Scrope and Babbage. These geo- 
logists pointed out that whenever a great thickness of 
sedimentary deposits was laid down the subterranean 
surfaces of equal temperature would necessarily rise, the 
increase in temperature would cause expansion, and as a 
result of this a rise in the surfiice would follow. Mr. 
Reade maintains that vertical elevation would not be the 
only result, but that pressures would be set up in the 
mass competent to produce folding, contortion, inversion, 
crushing, and all the violent disturbances which are 
found in mountain-chains and other disturbed portions of 
the earth’s crust. 

The book has two merits : it takes nothing for granted, 
and it does not err on the side of assuming too much 
knowledge on the part of its readers. But it is a question 
whether virtue may not run to excess, and there is reason 
to fear that this has been the case here, for a very large 
part of the volume is taken up with the establish- 
ment and illustration of physical facts of the most ele- 
mentary character, and of geological truths which are to 
be found in every text-book. For instance, Chapters III. 
and IV. are devoted to the establishment of the facts that 
metals and stone expand when their temperature is raised ; 
that, when they arc prevented by constraint from re- 
lieving themselves by lateral expansion, they buckle up ; 
and that if their elasticity, or, as the author prefers to call 
it, their tensile strength, is small, they do not return to 
their original shape on cooling. The cases quoted, and 
the experiments which are illustrated by six full-page 
plates, are apt and to the purpose ; they would be admir- 
ably suited for illustrating class-teaching in an elementary 
school. But it is hard to believe that any one could have 
seriously thought they would be required by the class of 
readers to whom the book is presumably addressed. 

Chapter V. opens with the statement that “It has 
been a subject of remark and wonder to more than one 
eminent geologist that all the greatest mountain ranges 
are, geologically speaking, so comparatively modern.” 
A broad generalisation like this deserves to have stress 
laid upon it, but it has been so long one of the common 
truths of geology, that it has ceased to be, if it ever was, 
a source of wonder to any one who has an elementary 
knowledge of the science. Indeed, there is an air of 
na/z^e surprise running through the book which now and 
again moves a kindly smile as we read, and we feel it 
refreshing to discover that truths, which have grown 
somewhat hackneyed to the majority of geologists, still 
retain a certain charm of novelty for the author. Thus 
Mr. Reade seems in more than one passage to take a 
little credit to himself for having discovered that what 
are generally called anticlinals ” are really elongated 
ellipsoidal domes — a fact which is rapidly brought home 
to any one who happens to work for a few weeks in a 
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country where the rocks are moderately folded, and 
which was insisted on and fully illustrated in a manual 
of geology published fourteen years ago, and then 
could hardly have been said to be new. The distinc- 
tive characters of mountain chains are treated of in the 
same spirit. Little, if anything, is here added to the 
masterly summary of these characters which Dana gave 
us years ago, but much space is taken up with illustrations 
of truths which every one admits, in the form of long 
quotations from sundry sources. All this speaks to much 
reading and patient industry, and we cannot but admire 
the conscientious care with which Mr. Reade has striven 
to inform himself of all that has been said and done on 
the subject of which he is treating ; but we cannot help 
asking ourselves whether it was necessary to print at 
length the contents of his note-books. This accumulation 
of e\ndence, where it is not needed, has brought with it an 
attendant evil ; it has swelled the book to an undesirable size. 
Now in these busy days, and in the interest of readers, 
if there is one thing against which, more than anything 
else, a resolute stand ought to be made, it is unnecessary 
printing. The day is yet far distant when every page of 
printed matter shall contain something tliat is new, and 
nothing that is not new ; but this is the impossible ideal, 
the asymptotic consummation, which all writers should [ 
ever keep prominently in v iew. j 

But we would not press this point, because, even if \ 
the author has given us rather an excess of matter that is 
not new, what he has given is good of its kind ; and it | 
is of more importance to weigh his arguments against | 
the contraction hypothesis, and in favour of the Scrope- 
Babbagc explanation with the additions he suggests to 
it. Holding as he docs that expansion by heat is the 
main factor in producing the disturbances of the earth’s 
crust, he made experiments to determine the coefheients 
of expansion of sundry rocks. He arrives at a mean 
which agrees very nearly with that found by Mr. Adie. 
Mr. Reade's experiments ranged from len\peratures of 60'’ 
to 220'' F., and he assumes that the coefficient of expan- 
sion will be the same for the enormously higher tempera- 
tures with which he has to deal when considering the 
case of the earth— a risky proceeding, to say the least. 
But he has fallen into a far more serious mistake : he has 
assumed that rocks weighted with a thickness of twenty 
miles of overlying strata will expamd to the same extent 
for a given increase of temperature as rocks under atmo- 
spheric pressure. The oversight involved in this assump- 
tion so thoroughly vitiates all his numerical results that 
no conclusion can be drawn from them. 

In Chapter XL we have the objections to the contrac- 
tion hypothesis succinclh’ stated. The numerical results 
we put aside for reasons just givjen, but in his general 
argument the author does not seem tons to realise the 
full meaning of the hypothesis. He seems to hold that 
according to the contraction ists crumpling is produced 
by unequal contraction tn the solid shell itself^ which 
certainly is not their view. And he entirely omits all 
reference to the one fact which is the life and soul of the 
hypothesis, that the earth’s crust is not strong enough to 
stand by itself without support, a fact which admits of 
rigid mathematical demonstration. It is a decided case 
of a seriously mutilated representation of the play of 
Hamlet” 


We cannot therefore admit that Mr. Reade’s arguments 
are very damaging to the hypothesis against which they 
are directed ; and wc cannot see how expansion due to 
rise of temperature could alone produce the results which 
he attributes to it. The strains produced in this way 
would tend to be relieved by yielding in the direction of 
least resistance —that is, vertically ; and if there were 
no impediment to the perfect transmission of strain, the 
yielding would be wholly in this direction. In the actual 
case a certain amount of deformation would doubtless 
be produced within the heated mass itself, but hardly 
enough, it would seem, to cant over a huge anticlinal, 
and lay it nearly flat on its side. The machinery invoked 
by the contraction hypothesis may or may not have been 
the means by which such overthiusts were brought abo’ 
but it is the only machinery yet suggested which seei. / 
competent to produce them. Seems,” we say thro»' 
out, for the question between rival hypotheses is as ? 
only one of probability. \ 1 

And we think no one will contend that the Scro|; | 
Babbage hypothesis ought to be entirely put on one sic 
when we speculate on the cause of earth-movements , 
great broad folds, such as those of the plateau-region of 
Utah, described by Capt. Dutton, and figured on Plate 
39 of the book, may have been caused by the bulging up 
of heated masses below, though they can be explained 
equally well by the contraction hypothesis. 

It remains to notice that the book is rich in figured 
illustrations. A number of the plates are devoted to 
somewhat diagrammatic landscapes of contorted rocks, 
and these bring out well the points they are intended to 
illustrate ; but they do not add to the stock of our know- 
ledge. They would be serviceable to a geologist, if such a 
one there be, who had never stirred out of the fen-country, 
but he of course would do still better if he took an excur- 
sion ticket to some of the localities from which the views 
arc taken. A. H. Green 


ORGANIC EVOLUTION 

The Factors of Org inic Evolution. By Herbert Spencer. 
(London and Edinburgh : Williams and Norgate, 
1887.) 

M r. HERBERT .SPENCER has done well to reprint 
in a permanent form his two articles on the 
‘‘Factors of Organic Evolution,” which were published 
last year in the Ninciecnlh Century j for, although they 
present substantially the same doctrines as are to be met 
with upon this subject in his “ Principles of Biology,” they 
do so in the light of fuller knowledge and more matured 
judgment. 

The object of the essay is that of taking stock, so to 
speak, of natural selection as compared with other 
‘‘ Factors,” Mr. Spencer’s treatment of this subject is 
admirable, and ought to be read by all working naturalists 
who have any interest in the problems of evolution. The 
literature of Darwinism has now become so extensive that 
even first-rate naturalists who are engaged on other lines 
of work are apt to get left behind, or, with respect to 
Darwinism, themselves to become examples of what are 
now called “ vestiges ” : their ideas are the superseded 
survivals of some previous phase of evolutionary science. 
And most of all is this true with regard to the funda^ 
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mental question so ably discussed by Mr. Spencer. As 
he remarks, Nowadays most naturalists are more 
Darwinian than Mr. Darwin himself,” by which he means 
that most naturalists attribute more to the agency of 
natural selection than was attributed to it by the final 
judgment of its discoverer. The reason of this is that 
most naturalists have neither read with any care the later 
editions of Mr. Darwin’s works, nor probably even so much 
as heard of the sundry essays which led him to modify 
his views upon the comparative importance of natural 
selection and other factors of organic evolution. Such 
naturalists, therefore, are not true Darwinians. Still 
believing in natural selection as almost the only factor of 
organic evolution, they are archaic enough to suppose 
that distinctions of specific value are almost universally 
of an adaptive kind. In this respect, indeed, they share 
what is no doubt still the popular impression of Darwinism, 
but an impression, nevertheless, which docs a great in- 
justice to the genius of their master. In order that there 
may be no mistake upon this matter, we will here supply 
a few quotations from the latest editions of Mr. Darwin’s 
works, over and above the numerous extracts which Mr. 
Spencer has selected for the same purpose. 

“ I now admit, after reading the essay by Nageli on 
plants, and the remarks recently made by various authors 
with respect to animals, more especially those recently 
made by Prof. Broca, that in the earlier editions of my 
‘Origin of Species’ I perhaps attributed too much to 
the action of natural selection, or the survival of the 
fittest. I have altered the fifth edition of the ‘ Origin’ 
so as to confine my remarks to adaptive changes of struc- 
ture ; but I am convinced, from the light gained during 
even the last few years, that \'cry many structures 
which now appear to us useless will hereafter be proved 
to be useful, and will, therefore, come under the range of 
natural selection. Neveithelc ss, 1 did not formerly con- 
sider sufficiently the existence of structures, which, so far 
as we can at present judge, arc neither beneficial nor 
injurious ; and this I believe to be one of the greatest 
oversights as yet detected in my work. ’ (“ Descent of 

Man,” 2nd edition, p. 61. He goes on to explain how 
he was led to the “tacit assumption that every detail 
of structure, excepting rudiments, was of some special, 
though unrecognised, service,” and concludes by remark- 
ing that “any one with this assumption in his mind would 
naturally extend too far the action of natural selection.”) 

“ In the earlier editions of this work I underrated, as it 
now seems probable, the frequency and importance of 
modifications due 10 spontaneous variability ” (Origin of 
Species,” 6th edition, p. 171). “ It appears that I formerly 

underrated the frequency and value of these latter forms 
of variation, as leading to permanent modifications of 
structure independently of natural selection. But as my 
conclusions have lately been much misrepresented, and it 
has been stated that 1 attribute the modification of species 
exclusively to natural selection, I may be permitted to 
remark that in the first edition of this work, and subse- 
quently, I placed in a most conspicuous position— namely, 
at the close of the Introduction — the following words : 

‘ I am convinced that natural selection has been the main 
but not the exclusive means of modification.’ This has 
been of no avail. Great is the power of steady misrepre- 
sentation ; but the history of science shows that fortun- 
ately this power does not long endure” {Ibid, p. 421). 

‘‘ When, from the nature of the organism and of the 
conditions, modifications have been induced which are 
unimportant for the welfare of the species, they may be, 
and apparently often have been, transmitted in nearly the 
same state to numerous, otherwise modified, descendants. 


. . . A structure, whatever it may be, which is common to 
many allied forms, is ranked by us as of high systematic 
importance, and consequently is often assumed to be of 
high vital importance to the species. Thus, as I am inclined 
to believe, morphological differences, which we consider 
as important — such as the arrangement of leaves, the 
division of the flower or of the ovarium, the position of 
the ovules, &c. — first appeared in many cases as fluctuat- 
ing variations, which sooner or later became constant 
through the nature of the organism and of the surrounding 
conditions, but not through natural selection ; for, as these 
morphological characters do not affect the welfare of the 
species, any slight deviation in them could not have been 
governed or accumulated through this latter agency” 
{Ibid. pp. 175, 176). 

These quotations are added to those which have been 
supplied by Mr. Spencer, in order still further to advance 
the “ motive ” with the expression of which his essay con- 
cludes. After directing attention to the present views of 
Prof. Huxley upon the subject — viz. “ How far natural 
selection suffices for the production of species remains to 
be seen ” ; and “ Science commits suicide when it adopts 
a creed” — Mr. Spencer closes with the following 
remarks : — 

* “ Along with larger motives, one motive which has 

joined in prompting the foregoing articles has been the 
desire to point out that already among biologists the 
beliefs concerning the origin of species have assumed too 
much the character of a creed ; and that while becoming 
settled they have become narrowed. So far from further 
broadening that broader view which Mr. Darwin reached 
as he grew older, his followers appear to have retrograded 
towards a more restricted view than he ever expressed. 
Thus there seems occasion for recognising the warning 
LUtered by Prof. Huxley as not uncalled for. Whatever 
may be thought of the arguments and conclusions set 
forth in this article and the preceding one, they will 
perhaps serve to show that it is as yet far too soon 
to close the inquiry concerning the causes of organic 
evolution.” 

Of these two articles the first is devoted to a con- 
sideration of use ami disuse as causes of such evolution, 
while the second treats of the influence of surrounding 
conditions. The latter is the more highly speculative, and 
therefore may be here considered in fewer words. The idea 
is that all external parts of organisms, being exposed to 
different physical conditions from the internal parts, must 
be differently affected thereby : natural selection apart, 
there must here be recognised tlie differentiating agency 
of a direct or purely physical kind. Hence a certain 
rough analogy is drawn between a cell-wall, or cuticle, 
and the oxidised exterior of an inorganic body. Many of 
the differentiations undergone by the epiblast in the course 
of organic evolution may, it is argued, be best explained 
by the immediate action of external agencies — just as we 
know that a surface of mucous membrane, when brought 
into permanent relation with such agencies, changes from 
cylinder epithelium to squamous epithelium: “the effect 
of the medium is so great that, in a short time, it over- 
comes the inherited proclivity, and produces a structure of 
opposite kind to the normal one.” Many other examples 
of the same general principle are given ; but the essay as 
a whole is ingenious rather than convincing. Not, of 
course, that we dispute the principle — which, indeed, is 
recognised by Mr, Darwin, in one of the passages above 
quoted, and elsewhere— but it is of too general a kind to 
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admit of being clearly traced in parti :ular instances, where 
we hav'e to do with all the other elements in the complex 
of living material. 

The main question, however, with which Mr. Spencer 
is concerned is as to the place which should be assigned 
to use and disuse as factors of organic evolution. This 
long-standing question is one of fundamental importance 
to the whole philosophy of evolution ; and as it has now 
reached a critical phase, the publication of Mr. Spencer’s 
essay furnishes a fitting opportunity for considering its 
present position in all its bearings. This, therefore, we 
shall endeavour to do at an early date, in the form of 
a general article dealing with all the more important 
literature upon the subject. (Ikorge J. Romanes 


TEXT^BOOK OF BRITISH FUNGI 

An Elementary Texl-beol of British Fungi. By William 
Delisle Hay, F.R.G.S, Royal 8vo, cloth, illustrated. 
(London ; Swan Sonnenschein, Lowrev, and Co., 
1887.) 

have little sympathy with such publishers as 
produce books written “ to order” for the purpose 
of utilising illustrations, or matching. Still, we cannot 
help feeling some sympathy with, and pity for, the poor 
unfortunate who is called upon to perform such an un- 
thankful office as the preparation of “copy.” In so far 
as the book before us corresponds with such conditions 
our author commands our sympathy, perhaps he deserves j 
it, for even in the preface he seems to fall on his knees, 
and sue, in form t f iuferi^^ for pity from readers and 
critics alike. There is doubtless a history connected 
with this volume. The woodcut blocks which accom- 
pany the text, but do not illustrate it, formerly did 
duty in the “ Hand-book of Fungi ” published more than 
fifteen years ago. In the way of business they were 
transferred, and, in order to utilise them, the “ Text-book 
seems to have been projected. There are 64 pages of 
figures and *238 pages of letterpress, but only about 16 
pages of the plates have anything to do with the letter- 
press, and are not even mentioned, so that there are no 
less than upwards of 40 plates which are supplementary to 
the letterpress, and have nothing whatever to do with it, 
except to increase the bulk of the book. We do not 
know what purchasers would expect to meet with in “ an 
elementary text-book of British fungi,” but we suspect 
that they would scarcely be satisfied with a “ treatise 
on edible and poisonous fungi,” or, as set forth in the 
preface, an attempt “to cover as co u prehen si vely and 
accurately as possible the entire subject of fungi, con- 
sidered as aliment.” Indeed, it would have been more 
correct to call this “ An Elementary Text-book of some 
Species of British Fungi.” 

The professed object of this book, in so far as its writer 
was concerned, was to present a guide, which above all 
things should be safe and trustworthy, on the subject of 
fungus-eating — “so far as toadstool-eating goes,” he 
writes, “ 1 believe 1 have a right to speak with authority ” — 
and hence if this professed object is not attainel, the 
book must be confessedly a failure. “ For the most part,*' 
he says, “ subsequent authors have added little to what 
Dr. Badham had advanced.” The inference must be that 


he was ambitious of making a considerable advance, 
“ directed and inspired by a wide acquaintance with 
mycological literature.” After this spontaneous confession 
it is surprising to find him stating as a fact that “ some 
four hundred and fifty species of the genus Agancus are 
recorded as occurring in Great Britain,” on the faith of 
a work published now sixteen years ago ; his know- 
ledge of mycological literature having stopped short 
of the fact that nearly 700 species have already been 
figured, and the latest work on British fungi records 782 
specie.s as British, so that the total is nearly double that 
which his “ wide acquaintance with mycological literature ” 
had revealed to him. Leaving, however, such trivial 
details, let us turn to the “ Comprehensive Catalogue of 
Esculent British Fungi.” The first thought is naturally 
one of order. To assist in reference, and in producing 
favourable results, one would have hoped to sec some 
method in the grouping of the 221 supposed esculent 
species. Scientific method there is none, for the whitc- 
spored, pink-.spored,and brown -spored Agarics are jumbled 
together in glorious confusion. This would be tolerable 
if in compensation the species had only been grouped in 
sequence, or in sections according to their esculent value, 
but even this has not been done. In two or three instances, 
however, the species of a given genus are classed in the 
alphabetical order of their specific names. 

Space will not permit of our remarking upon all the 
individual .species included in this miscellaneous list of 
fungi recommended for common consumption by one who 
“ believes he has a right to speak with authority.” For 
ourselves, we should not have recommended Agaricus 
nspcryiQX with considerable experience we do not remem- 
ber to have met with it but once in thirty years ; nor 
Agaricus cersareus^ for we venture to declare that it has 
never been found in the British Islands at all, and the same 
must be said of Polyporus corylinus and Folyporus 
tuberaster. Why, then, are they included in a “ Catalogue 
of Esculent British Fungi Worse still — because far 
more dangerous— why arc such species included as Agari- 
cus sitmatus^ which nearly killed Mr. Worthington Smith, 
and Laciarius piperatus^ Lactarius turpis^ and Lactarius 
iorminosus f If there are such things as dangerous fungi 
at all, these are of them. If this writer is really acquainted 
with these species, and pronounces them edible, let him 
cat them and enjoy them, but not recommend them to 
an unsuspecting public. It is our firm and conscien- 
tious belief that a book which seriously recommends such 
things as articles of food might produce calamitous 
results, if widely circulated, or even, if not, in the event of 
other books or journals repeating upon its authority that 
these may be eaten. We read in the preface these 
significant words : “ It has never been my privilege, as yet, 
to meet with any person versed in mycology from whom I 
could derive instruction.” When the writer meets with 
such persons we advise him to propose to them an experi- 
ment in eating Lactarius piperatus^ or Lactarius lormin^ 
osusy or even Agaricus sinuatus^ and we rather fancy 
that such mycologists will have but little faith in his 
practical mycology. We sincerely hope that he will not 
meet with “persons versed in mycology” for the first time 
in a coroner’s court, over a case of poisoning induced by 
his recommendations. It would have given infinitely 
I more satisfaction, and been far safer for his reputation^ 
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had the list of esculent fungi been confined exclusively 
to species known to be good eating and worth the 
trouble of collecting, excluding such minute specie ^ as 
Agaricus clavus^ and Agariens esadenlusy and Agaricus 
grtseuSy with a cap as large as one’s little finger nail, 
and a stem but little thicker than a horsehair, and 
including Agaricus clvensis and Agaricus iuemorrhoid- 
arius^ with a few others, large, fleshy, and as safe and 
delicious as the finest mushroom ever cultivated. Ikit 
perhaps, though known to mycologists, they were dis- 
regarded by the writer of the ‘‘ Text-book,” or con- 
temptible in his eyes beside such delicacies as Agaricus 
sinuatus and Lactarius piper at us. Perchance some 
mycologist, hesitating whether to purchase or not, may 
read this notice. Let us stale for the information of such 
a one that the hard, woody Polyporus fomc 7 itarius^ which 
grows on old trunks, and the equally well-known Polyporus 
squaffiosus^ are with all seriousness and gravity introduced 
into the ^'Catalogue of Esculent British Fungi that 
the excellent Agaricus sylvaticus, which we are only too 
glad to get the chance of eating, is condemned to the 
‘^Catalogue of Poisonous British Fungi,” together with 
Agaricus lacryjnabundus^ which is at least a considerable 
ingredient in the modern mushroom catsup,” as sold in 
the shops ; and, if he seeks further evidence of “ vast 
experience,” he will find it in the novel information that 
Agaricus mucidus is rare, that Cortinarius cijifuituoineus 
may be used as a substitute for cinnamon, that the differ- 
ence between Agaricus giganteus and Agaricus utaxifftus 
is only nominal, that Lactarius subdulcis is easily con- 
founded with Lactarius rufus^ that Lactarius camphoratus 
smells of camphor (when .?), and that Russula decolorans 
is common under beeches and is a good comestible.” 

Finally, we must protest against the wholesale manu- 
facture of new names, many of them barbarous enough, 
and some of them ridiculous, under the vain supposition ! 
that they will become popular names for the species of ! 
edible and poisonous fungi. The old fairy-ring chain- ' 
pignon ” is to be called the “ oread,” the common mush- 
room is the “ white pratelle.” The Russula e/uctica is “ the 
sickener,” and Russula fragilis is the “ sickener’s sister.” 
In one place we are told how to prepare parasols,” but 
not whether this includes umbrellas, or whether it is 
based on the principle that it’s never too late to mend.” 
Earnestly we hope it is, for there is vast scope for amend- 
ment in this book, and the sooner it is commenced the 
better. As it stands, it is difficult to determine whether | 
it should be classed with comic literature, novels, or 
ancient history. p p | 


OUR BOOK SHELF j 

The Structure and Life-Ilistory of the Cockroach [Peri- 
planeta orientalis). An Introduction to the Study of 
Insects. By L. C. Miall, Professor of Biology in the 
Yorkshire College, Leeds, and Alfred Denny, Lecturer 
on Biology m the Firth College, Sheffield. (London • 
Lovell Reeve and Co., 1886.) 

This volume forms the third of a series of studies in 
compMative anatomy, the object of the authors being to 
^d the student, by the investigation of some one animal 
torm, to an interest in, and a comprehension of, other 


kindred forms. While it will l>e generally conceded that 
this is a sound method of research, it is evident that its 
success will very much depend on the special forms 
selected, and we think that it maybe open to some doubt 
whether, in selecting the cockroach for an introduction to 
the study of the Insecta, the authors have not selected 
a too little specialised form, since they have been 
obliged to omit the investigation of so characteristic a 
feature of insect life as that of metamorphosis. Mever- 
theless, they have given us a very fully detailed and 
interesting account of an easily obtained insect, and we 
hope it may be the means of encouraging many others to 
follow up the subject for themselves. As an introduction 
to this volume, we have a short account of the writings 
of those wonderfully patient pioneers in the field of 
minute anatomy — Malpighi, Swammerdam, Lyonnet, and 
Straus-Durckheim. This is followed by a sketch of the 
zoological position and the life-history of the cockroach. 
In this latter there is a brief record of the internal para- 
sites of this insect — a record that might be greatly ex- 
tended. The chapters on the outer skeleton, the myology, 
the neural system, the alimentary canal, and the organs 
of circulation and respiration, are well written and illus- 
trated. The section relating to the respiratory move- 
ments of insects is written by Prof. Felix Plateau ; that 
on the embryonic development, by Joseph Nusbaum, who 
very pertinently remarks that the inexperienced embryo- 
logist will find it more profitable to examine the eggs of 
bees, of Aphides, or of such Diptera as lay their eggs in 
water. Indeed, the difficulties in the way of the investiga- 
tion of the eggs of the cockroacli are so great that even 
the author has had to pass over the early stages of seg- 
mentation. A chapter on the cockroach of the past, from 
the able and experienced pen of Prof. S, H. .Scudder, con- 
cludes a volume which, though not exhaustive of its 
subject, nor yet quite even in its treatment of all the 
branches of that subject, may be placed with the greatest 
safety and advantage in the student’s hands. The authors 
tell us, in their preface, that, from the description of the 
cockroach in Huxlev’s “ Anatomy of Invertebrated Ani- 
mals,” came the impulse which has encouraged them to 
write the present work. We hope that it will in its turn 
encourage many another to undertake equally honest 
researches. 

The Admiftistration Repof't of the Meteorological Depart- 
menf, I ndiay 1885-86, 

Mr. B LAN ford’s Report, as usual, gives a good account 
of w^ork. It commences with the actinometric observa- 
tions. The records from Leh for twenty-three months 
were not found to be as valuable as had been expected, 
the climate having turned out unfavourable. The results 
have been sent home to the Solar Physics Committee, 
and meanwhile the observations are being continued at 
Dehra Doon and Mussooree, under the superintendence 
of Colonel Haig. 

In the matter of forest observations, considerable act- 
ivity is recorded ; pairs of stations, on the system devised 
by Ebermayer for Bavaria, have been established at 
Dehra Doon and Ajmere. These observations have, how- 
ever, been going on for too short a time for the results to 
be worth quoting, but much is to be expected from these 
investigations in India. 

Mr, Blanford gives an account of his forecast of the 
character of the monsoon rains of 1885 from the character 
of the Himalayan snowfall, and he shows that the facts 
fully carried out his theory. The Report goes on with a 
brief notice of the theory of the South-west Monsoon, 
which, Mr. Blanford says, he is in a position to show, by 
his forthcoming Indian Ocean wind-charts, is not the 
South-east Trade simply drawn across the equator. 

The remainder of the Report is occupied by details of 
the observational system, which seems to be in a good 
state of efficiency. 
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LETTERS TO THE EDITOR 

[7ht Elit&r dots not hold himselj rtsponsibh fot opinions tx* 
pressed by his correspondeu's. Neither can he undertakito 
Tetum^or to correspond with the writers ofy raided manU' 
^^fdpts, P^o notice is taken of anonymous communications » 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible othenvise to insure the appearance even 
cj com mu nica ’ions containing interesting a nd novel facts. ] 

Mr. Romanes on Ptjysiological Selection 

I HAVE just seen Mr. Rom.'ines’s article in the Nineteenth 
Century^ and his letter specially rejdying to myself in your issue 
January 13 (ix 247). 1 do not jiropose to continue the dis- 

cussion, but ask leave to make a few observations on some 
features of his reply in lx)th the article and the letter. 

On the question of the “inutility of specific ch.aracters/’ he 
appeals to authority i^ainst me, and e-pecially to Darwin's very 
cautious remarks, which seem to me to support my view much 
more than they d<’> those of Mr. Romanes ; but in any case this is 
a matter in w^hich I decline to accejjt authority as an infiillihle 
guide. The iurpossibility of proving a negative is proverbial, 
but my opponent declares that Iii^ negative --the uselessness of 
specific characters— u ants no proving, h it imi^t be accepted till 
in every ca>e the affirmative i> piowd. Hero, again, i> a canon 
of criticism the validity of whivb I wholl) deny. 

As to the swamping efiecU (d intei crossing, thcie again an 
appeal to authority, and Mr. Romanes now ex]Mains away {in 
the Ninetentfh Century' what he had saitl about “ simultaneous 
variations,*’ by asking me to show such vaiialions as the occur- 
rence of an incipient sj)ur on a duck’s for)t or hewn on the head of 
a racehor'ie, in tlio belief, apparently, that iheseare the of 
characters which are distinctive of closcly-nllied ^jn.cie-> ! Such 
a demand, seriously made, appears to me so prejj'-tNtcnms ,a> to 
render further dUcussion of the imiUer with smdi an adversary 
out of the <jueslion, : 

.The argument to show that the ‘ uppos^ 1 phv sjological v.rria- ; 
lions vvouhl be j>crpetuated, scem.s ifj me as weak and unsafis- \ 
factory as ever, d’he que.siion b le.nlly not woith furlVier dis- j 
cus.sion till the icquired vaiiadoiis are proved to exist in the | 
requisite abundance and po scssing the peculiar relations t > each 1 
other and to the rest of the sj>ecies wiricli would alone give them ; 
any chance of survival. I 

1 no^v leave the question, as between myself and Mr. Romanes, ! 
to the consideration of those naturihsts who may be able to j 
bestow up*-*n it the icqui-ilc time and attention. 1 

Aj.fkud R. Wallace 1 

Washington, I .S.A., lanuary 30 1 


Instantaneous Shutters 

In reference to the intere:»ii'ig p.iper by M r. Mailoc’- in Nature 
(K eljruary3, p, 325), 1 quite agree w ith him in his cuiideninali >n 
of a drop'shuttci (jf any form. 

But 1 would point out a form of ."hiilter that I have myself 
found of the greatest value —one, namely, working horizontally 
across the lens. It has the very great ad wantage in landscape 
work that it can carry an aperture of this form \7 or any modifi- 
cation thereof, the advantage gained thereby bedng that the sky 
receives a far shorter exposure than the foreground, a point of 
much importance in landscape phologr^lph3^ "fhc \7 idecc is 
loose, and any sha}>e cut out of black cardboard o; paper can 
be inserted. Of this power I liave fieqticntJy availed myself 
when photograj/hingsnoW'clad mountains. 

The shutter can be made to pa.ss acr<>.s.s the kns at any .'^pecd, 
from the most instantaneous flasli to sloAcr motions, and it has 
the further advantage of working immediately l>ehind the lens — 
the proper ])lact, I think, for a shutter. 

11 . Si UART-\V(»RrLEV 

South Kensington Museum, February' 4 


SvAStika Cross and Sun 

Is there any evidence that the s7'a<tika represents the sun ? 
and is it not a simple co jecture? (Nature, February 10, p. 
345 )- 

The svaUika is a complex emblem, and there is a possible 
origin which ha< not been investigated. It decomposes into 


two and this is a character to be fou id extensively distributed 
throughout the syllabic and alphabetic systems. If \ it a 

symbol for man and fish, it will not be related to sun i nme- 
di.itely. j 

The theory of Mr. Haliburton and others, and mythological I 
conformity, give the cross or Tau as naturally derived fi'Om the | 
Pleiades, and not fro.n the sun. The crass is also a ^mbol for 
the nose in prehistoric .sculpture. IIV0E CLARKS 

32 St. George's Squ.ire, S.W., February 12 


Life-Energy, or the Dynamics of Health and Disease 

Since it is admitted that matter is indestructible, it is obvious | 
that life can be only the manifestation of that energy which is j 
set free by the reduction of compounds emb niying more energy 
to states of combination which embody less energy. I 

Life therefore is the result of the continuous interchange of I 
l>arlners between the compound molecules constituting chemical^ 
and organic compounds. S 

“In any transformation which takes place without the appli*3 
cation, or the giving out, of work, the heat dcvclojml is the| 
equivalent of the excess of the original over the final ])otential| 
energy liue to the chemical artiiiitie.s involved ; the Jinul state oj^ 
(' 7 ‘ery combination /,' that in ic/iirh the poten'ial of chemical i 

afiiuify /;■ a m: Hi mnm ” ( d ai l ) . 

If tho‘'e wohL foriiuilale the law which governs those cornel 
binations of elementary sub^lance'' known as inorganic com pound 
how much more must they refer to llic comhinatiims of the same^! 
elementary ‘‘Ub^tance- which go to form organic compounds? 

Life thus becomes an c\])ressioii for the sum of the din'erence|L 
between the original poteniinl energy of the food and tlie 
potential energy of the exeretiori-.. All chan ,^e in the configura-iC 
lion of matter, wliethei physical 01 chemical, mu^l be accom-g 
p.inied by either the evolution of, or the absorption of, energy, ^ 
Fiiergy, a^. fi\r a.-^ is known, has but one souice, tlie^sun. 
Whcthei that energv act by cliroel i iipingcmc'nt of solar rays^ 
pioducing the a^ceiwling scale vtf ciTecS from genial wariUth 
fatal s ln^troke, or whether it be sec md-han 1, fn>m the decoml 
position of vegetable matter, or tbird-hand, from the decotnpoMliot| 
of animal substances which obtained it fiom vegetable subslances| 
its » rijin L -still the same. 

Assuming then the universality of this energy, which show|S 
itself in all the in’angible forms of life, and grow'ih, and alB 
organic change, it will be the tflort of the writer to adduce evi® 
denoc to prove that much which is still mysterious in both UeallH 
an<l disease is due to its subtle action too. ^ 

The vibrations of ditect solar energy which fall upon the optin 
nerve give rise to those molecular di-rtuibances which producK 
the subjective sensation of light. M 

Physical change is thus oiiginated by .an immaterial agenw 
Work is done, and cannot continue to be performed wdlhoiS 
renewal of the mateiial acted on. ^ 

But when the vibrations of direct solar energy fall upon tliH 
tissues of a growing plant, energy is inc^u•pola»ed into thoJ 
tissuo.s. This ene.gy so attunes tiie atomic vibrations in tlM 
plant molecules as to bring them into combining harmony wid 
the carbon and hydrogen atoms present in the forms of carbonfl 
acid and water. ® 

The hydrocarbon compound, starch, is form 'd, and embodiJ 
within itself the energy which made it starch. ^ 

Each molecule of starch maintains its individuality as starch 
only so long as it retain.s w'iihin itself that solar energy under tlli| 
influence of which it became starch ; as soon as part of thi§ 
energy is lost the starch i.s degraded to its original condition m 
carbonic acid and water. \'et that energy which works sucS 
molecular miracles is sought for among the products of decon» 
jx)sition in the form of heat only, and if not recognisable as su(» 
is pul out of count in the world's work. f 

While it is thus evident that the vegetable kingdom 
con-.tructive life, storing up energy from an extra-ten-estrig 
souice, it is equally demonstrable that the animal kingdom liv^ 
a destructive life, unable to acid aught to the sum of eneigi 
required f )r the work of the pilanet. Conse<iuently an approxi 
mate expression for the value of the energy incorporated m 
plant may be found in the work done, as a result of its coi| 
sumption, by the animal. 

4500 grains of plant carbon are dally excreted by evert 
average man in the form of carbonic acid. Carbon and oxygel 
independently embody a greater sum of original eneigy than ^ 
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fottfld in the compound formed by their union ; therefore the 
result of their combining together must he a loss of ene^y : the 
value of this enemy is estimated by the heat evolved. 'Fhe heat 
recognisable on the combination of 4500 grains of carbon with the 
reqmred equivalent of oxygen amounts to ii8 units, and repre- 
sents in foot-pounds the raising of 40 tons one foot high. 

Such, then, is the enormous supply of solar energy obtained by 
a man when he compels the elementary atoms of carbon and 
oxygen to enter into a combination of greater •■tabilify and less 
energy, and to surrender their surplus energy that he may live. 

But the converse of this is also true, viz. that when a plant 
proceeds to utilise this carbonic acid for the reproduction of 
4500 grains of carbon, it can do so only by obtaining from some 
external source energy equivalent to the raising of 40 tons one 
foot high and adding this to the rales of vibration already exist- 
ing in the carbonic acid. Thus the condition of energy of the 
carbonic acid is altered till finally the oxygen and carbon atoms 
arc compelled to dissociate themselves and to resume their ele- 
mentary forms of less stability and greater energy. They then 
become available for plant assimilation, and fix in its tissues the 
energy which forced them apart. 

If, then, the union of oxygen and carbon in the human body 
sacrifices such energy that man can live thereby, is it not obvious 
that under whatever circumstances that union tal cs place the 
same energy mu t appear ? If that be so, the (luestion must arise 
whether in estimating the effect of vegetable decomposition upon 
the health of m.an too much notice has not heretofore been taken 
of the carbonic acid and kindred stable prmUicts given out, and 
too little attention paid to the energy evolved, — in fact, whetber 
from the surface of every seething swamp there be not poured 
forth streams of that powerful energy which originally fed the 
growing plants, and which v^hen eliminatc<l within the body of 
man is Known by the name of Life. To assume that such energy 
is powerless is to assert that the mother’s heat is not the force 
that hatches out the egg. 

That the theory which attributed all noxious influence to the 
gaseous resultants of decomposition did not satisfy the require- 
ments of science is shown by the greedy acceptance of the geiin 
theory which now prevails. But this, after all, is but coming one 
Step nearer to the action of that universal energy which is the 
inseparable concomitant of all material intcich.ange. For has 
not Dr. Burdon Sanderson well said, “ Bacterial life is a middle 
term between chemical anlecedouts and consequents ” ? They 
reduce all unstable compounds in the world to final stable 
products, .and live with vigour or in apathy in proportion to the 
effect upon themselves of the energy evolved from 'he metlium 
they destroy. T hus, too, is produced much of that form of 
secondary energy ^ec()gni‘^ed as heat of decomposition, and while 
this heat is known to possess marvellous influence over vegetable 
germination it has up to the present been credited with but little 
action on the life of man. 

The gaseous consequents and the bacterial agents have borne 
the blame of every human ill, while that energy which ruled the 
universe before the first vegetable cell had varied tow'ards 
animal functions is allowed to go unchallenged. 

If, then, suspicion can be legitimately directed towards this heat 
as a factor in physiological change hitherto overlooked, it be- 
comes necessary to pursue the subject of heat in all its latest 
developments. 

Dr. Doherty, in his ‘‘Organic riiilosophy,” says : “Light is 
nothing but the velcci y of a force which in slow motion i called 
heat,” From the facts that are knowm in relation to light it may 
be possible to deduce by analogy much that is yet unproven with 
regard to heat. 

It has been shown that light consists of certain colours which, 
when taken together, produce the sensation of light ; each of 
these C' lours acts upon certain specialised molecules of the optic 
nerve and not upon the remainder, just as Professor T yndall has 
shown that the invisible heat rays, “powerful as they are, and 
sufficient to fuse many metals, can be permitted to enter the eye 
and to break upon the retina wiihoiU producing the least 
himinous impression.” 

May it not therefore be inferred that heat consists of a series 
of velocities of force which when taken together produce the 
sensation of heat, yet each of u hich is capable of acting upon 
certain specialised molecules of the nerves, of sensation, while 
being unnerccived by the remainder ? 

Li^ht has been proved by Captain Abney to be the visible 
velocities of wave-lengths from 38,000 to the inch to 60,000, and 
Urithin this range from 38,000 to 60,000 to the inch all the varied 


sensations of colour are produced ; nevertheless, by the higher 
velocities, from 60,000 to 120,000 wave-lengths to the inch, the 
great chemical actions of the world are performed. Is it not 
evident, then, that if the recognition of wave-lengths from 38,000 
to the inch and upwards depended solely upon the subjective 
sensation of light all appreciation of them must cease at the 
60,000 wave-lengths, and that the great powers of the ultra-violet 
wave-lengths must have remained in darkness for ever? 

But Captain Abney has also shown that there are measurable 
wave-lengths extending downwards from 38,000 to 10,000 to the 
inch ; if, therefore, tliese arc credited with such action only as is 
recognisable by the subjective sensation of heat, is it not equally 
possible that powerful influences which change for good or ill 
the configuration of the molecules of the nerves of sensation may 
be left unregistered ? 

It is therefore allowable to infer from this analogy that in the 
dark region descending from the fading red to the cold of zero 
there may be many rates of velocity, s-ome of which, harmonisiirg 
with some phase of life, produce the mo‘t potent physiological 
effects without at the same time exciting the molecular re.sistance 
which corresponds to the sen* ation of heat. 

In other words, is it not pro])able that in estimating the ac- 
tions of the forces of Nature iij)on the animal system some most 
subtle influences have been overlooked because unrecorded by 
the index of the thermometer ? 

JVofes or Tail says: “The energy of vibrational radiations is 
a transformation of the heat of a hot body, and can be again 
frillcrct! down into heat, but in the interval of its passage through 
s])ace devoid of tangible matter, or even while passing unabsoroed 
through taugtbL’ matter^ it is not necessarily heat,'' And Mr. 
Pattison Muir in his work on “Thermal Chemistry ” asks : “ Must 
all energy which is lost by a changing chemical sy.stem during a 
definite operation make its appearance in the form of heat ? 
Kncrgy appears in chemical operations in forms other than 
that of heat, electrical energy for instance ; we must distinguish 
in chemical processes between that part of chemical energy which 
is freely changeable into other forms, and that which can leave 
the system only in the form ot heat.” 

The most recent researches thus point to the probability that 
while the bacterium carries on through Nature its never-ending 
work of reducing chemical antecedents to chemical consequents 
it niu-t as continuously ^x*t free energy in forms other than that 
of lieat. 

One of the mo.st pregnant di.scoveries made of late is that 
which demonstrates that, even in the case of the ]iowerfLil 
friction requisite for boring iron, heat ceases tu be recognisable 
as heat when the iron operated on i.s strongly magnetised ; that 
is, that heat developed by friction in a magnetic field disappears 
in some form other than heat. By this the idea is suggested 
that heat energy impinging upon the sentient extremity of a 
nerve in action may be taken up and carried in a form other tliaii 
heat to the central brain, just as sound is conveyed in a form 
other than sound acro-*s the interval between the telephone and 
the receiver ; and if the multiple wave-lengths whioii produce 
the subjective sen-ation of heat can be thu.s transferred from the 
surface to the centre, why not fractions uf that multiple which 
when taken together make the whole? 

Since, then, science cannot specify the difference between the 
energy contained in dead carbonic acid and that of the living 
hydrocarbon, neither can it draw a line more definite than the 
equator between tho-e series of decompositions which on the one 
side are termed life, ami on the other are designated death. In 
each and all the compound descends from instability towards 
stability, and in every degradation is energy evolved. 

Yet that energy, no matter in what companionship it may be 
found, or through how many existences it may have trans- 
migrated, has still but one original source, and consequently it is 
impossible to conceive a condition in which that energ)’', pri- 
marily possessct I of such “phenomenal modes of action,” can 
be regarded as absolutely inert. 

So far, then, it is claimed that grounds have been established 
for asserting that from the surface ( f every decomposing swamp 
forms of energy must be momentarily poured forth, the potency 
of which is as yet unknown. 

Again, while it is at present impossible to isolate the fractions 
of energy the sum of which make heat, still it would contribute 
vastly to the proof of their independent existence if it could be 
shown that the nerves of sensation are specialised ir. section^, 
each reacting separately, to different gradations of heat. 

This has been apparently accomplished. 
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“ Dr. Goldscheider at a meriting on April 9 of the Physio- 
logical Society of Berlin discussed the action of menthol on the 
sensory nerves ; he therefore concluded that the sensations in 
some places of cold and in other places of heat, produced by 
menthol, were purely subjective, and consequent on the direct 
stimulation of the special nerves af temperature^ those usuillf cog- 
nisant of cold being far more sensitive to its influence than were 
those adapted to receive impressions of higher temperatures.** — 
Brit. Med. ypurn,, August 21, 1886. 

Here, then, is strong evidence that the sentient nerve-endings 
over the surface of the body are graduated to resi>ond to the 
various rates of energy that may impinge thereon ; and if so, how 
can it be admitted that the varieties of energy by which these 
nerve-endings are stimulated must be limited to those already 
identified ? 

That some such idea has shaped itself in the minds of ob- 
servers may be gathered from the independent opinions expressed 
by several of the members of the Cholera Commission of 

1885. 

Prof. Aitken sums up his valuable contribution in these 
words : — 

** Some influence (as yet unknown, and therefore so far 
mysterious) seems to create in cholera times and places an epi- 
demic activity. It is probable that this may be due rather to 
some meteorological condition — some peculiar state of the 
atmosphere, electrical or other — combined with unwholesome 
conditions of surroundings, and conditions of life ; a co-existence 
of physical phenomena rather than anything in the individual. 
It IS well known that electrical conditions such as prevail in a 
thunderstorm will cause milk to become sour, the formation of 
the acid being associated with, or due to, the formation of the 
bacterium lactis, and thus confined to very definite areas ’’ 

In the last paragraph lies the key to some of the foregoing 
mystery. 

The m kIc in which to use it ca i be learned from the marvel- 
lous researches of Pasteur. 

It is obvious that if the cause of smrness be the bacterium, 
the cause of greater sourness will be the bacterium still, and that 
the reason wr the increased reduction by the bacterium of 
chemical antecedents to chemical consequents, which produces 
the additional sourness, must lie in some condition afiPectiog the 
life of the bacterium too. 

Pasteur has shown that a fundamental difference exists in the 
mode of action of the beer and grape ferments when *‘the in- 
troduction of the free oxygen of the atmosphere is permitted and 
when such introduction is prevented.’* When free oxygen is 
admitted, “the ferment shows au activity more e,xtraordinary 
than it did in the deep vats ; the life of the ferment is singularly 
enlianced, hut the proportion of the weight of the decompase<l 
sugar to that of the yeast formed is absolutely different in the 
two cases : while, for example, in the deep vats a kilogramme of 
ferment sometimes decomposes 70, 80, 100, or even 150 kilo- 
grammes of sugar ; in the shalioso troughs i kilogramme of the 
ferment will be found to correspond to only 5 or 6 kilogrammes of 
decomposed sugar. In other words, the more free oxygen the 
yeast ferment consumes the less is its power as a ferment ; the 
more, on the contrary, the life of the ferment is carried on 
without the prcvru'\' of free oxygen the greater is its power of 
dccomrr»-l' ui' ! of feraienting llte saccharine matter.’’ 


upon the most complex being, who, after all, is but a larger mul- 
tiple of the original protoplasmic element ? 

Thus it becomes possible that energy existing in fo,rms othei 
than those of light or heat exerts a power whicn has up to the 
present been ignored. 

By this reasoning too, based on the altered mode of nutrition 
of the bacterium lactis during a thunderstorm, much that has 
been hitherto obscure in the history of the diseases, or blights, oi 
the vegetable w'orld becomes intelligible. 

When it is found that all the bacteria lactis over a considerable 
area at the same moment change their mode of existence, and, 
from leading a comparatively sluggish life in the milk substance, 
suddenly break up dmost the whole of that substance at a time 
when electrical disturbances are present, it is easily conceivable 
tliat in the case of potato-blight, w'hich is almost invariably 
accompanied by obvious atmospheric changes, like conditi ms may 
arise ; in fact, that the universally present bacteria, which, under 
ordinary circumstances, continue to exist without apparent 
injury to the tuber and leaves with which they are in contact, 
may, when driven by the stress of altered atmospheric conditions, 
turn upon the tissues of the plant for nutrition as the bacterium 
lactis upon the milk. 

If, then, these effects of certain unrecognised fornu of energy 
be established, it will go far to help the elucidation of the 
mysterious subject of cholera. 

Dr. Bryden, froux prolonged study of the cholera statistics of 
India, arrived at the following conclusions; “That the disease 
was endemic in the Soonderbunds, and that it.s cause was earth- 
horn and air-horne ‘f' — to re|Hiat the w'ords of Prof. Aitken, 
“due rather to some meteorological condition, some peculiar 
state of the atmosphere, to a co-existence of physical phenomena;** 
and Deputy- Surgeon-General Marston has added: “Cholera 
spreads along river-», but against their current in Bengal, It 
invariably advances from Bengal pro])er to the Himalayas, and 
never the reverse.” 

Here, then, are the ctmclusion* arrived at by some of the most 
skilled observers on this subject. 

It is thus admitted that cholera is endemic in the Soonderbunds, ^ 
and that its track from thence lies in a north-westerly direction % 
that is, that its home is a surface of i2,ooD square miles of 
decomposing tropical vegetation, and its direction that from 
w-hence the Ganges and its tributaries flow. ’ 

From this it m:iy be inferred that its cause is such that it can 
be carried atino.spherically, and that its course is the line of the 
least resistance ! 

Were the cause of cholera solid or liquid, it would doubtle»^ 
long ere this have been demonstrated. Were it gaseous, 
must follow the law of the diffusion ot gases. What, thenJ 
remains to be sought for over the surface of the Soonderbunds q 
Naught but some form of that universal energy which fell as ai 
sunbeam upon the growing plant, but which, when filtered; 
through its sub tance, is evolved in a less vivid but still a potent 
foim from its decaying structure. : 

I’hat such returned energy has the power of incorporating^ 
itself with water, till it passes upward as a vapour, every .steam-i 
ing dung-heap show*. ; and in what prodigious force it can hi 
again eliminated may be understood from the calculation of 
Prof. Haughton, that the condensation of vapour sufficient 
to -’.fl'jrd oiR- gallim f.r rainfall give-i cu' sufticienl heat to mel^ 


Here, then, ]■> {U'c lo the cause of the iticrtase<l huuriie>-> 
of milk during electrical condition.s such as prevail in a thunder- 
storm. The bacterium lactis evidently finds it.self in a situation 
in which the free o.xygen of the atmo,sphere has, owing to some 
atomic disturbance in its molecules, become less available as an 
energy-provider. 

The organism i-. consequently compelled to revert to the con- 
dition 0/ the ferment in the deep vats, and to find in the increased 
decomposition of the constituents of the milk that energy which 
is necessary for its existence. 

Further, it U known that electricity does affect the condition 1 
of oxygen, that the conversion of its molecules from the di-atomic 
to the tri-atomic siale can l>e brought al>f>ui by its influence, and 
that this latter state has been recognised as ozone. 

If, then, it can be thus proved that the presence or absence of 
oxygen so materially alters the mode of existence of microscopic 
organisms, b it not reasonable to accept changes in the lives of 
the organisms a> evidence of the altered condition of oxygen ? and 
since certain conditions of free energy are thus found to interfere 
with the mode of niitriiion of the midfUtest forms of life, can it be 
doubted that similar forces may exercise a material inHuence 


45 pounds of ca.-l iion. i 

j From this may be estimated the enormous output of boUoml 
I heat which must day and night pass from a decomposing surfacd^ 
j of 12,000 square miles to the vapour-carrying air above. 

! To comprehend the distance to which this energy may hh 
i transported before doing visible work it is only necessary to 
consider the Gulf Stream, which is described by Prof. Tail 
as “a vast convection current whereby the solar heal of th^ 
tropics is carried into the N orlh Atlantic ; *' and to raea mre the 
work done thereby it needs but to weigh the luxuriant vegeta^ 
tion of the United Kingdom against the frigid barrenness of 
Labrador. 4 

If, then, such vast stores of force can be transported from thd 
tropics to England, it cannot be irrational to assert that from thq 
surface of the So:mderbunds, and like places, much of the energy 
of decomposition must ascend with the rising vapour, and 
that whether drawn land\va'’d by the heated earth-surface,- oij 
pushed inward before the advancing monsoon, this VMHmr must^ 
follow the line of least resistance along the course of the riveiJ 
beds. 

Again, when it is remembered how intense are the effects on 
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the nerves of the animal body of the chemical affinity evolved 
as electricity from a few square inches of decompoii^ zinc, it 
may well ot contended that the energy of chemical affinity 
evolved from so great an area of decomposing organic substances 
cannot be innocuous, and that the fact of its action not being 
acknowledged by the subjective sense of feelin^^ no proof that 
it is non-existent. 

Thus it becomes conceivable how the energy evolved in the 
Soonderbunds may, when vapour-borne across the interval, 
a 0 ect the inhabitants of Oude, and so alter the individual con- 
dition as to admit of local causes producing foreign effects. 

hf any of the most careful observers have asserted that malarious 
fevers arose from chill ; yet, while this did not solve the question, 
it at least established one fact, that malarious fevers arose under 
circumstances which necessitated vapour condensation, one gallon 
of which would set free energy sufficient to melt 45 pounds 
of cast iron. 

Familiarity with malaria will furnish many arguments in 
support of the contention that fever infection is at least coincident 
with vapour conden .ati >n. A boat’s crew ashore at night on a 
West African station will often be affected, while those but a few 
miles seaward will remain exempt. 

In the deep valleys of Zululand leading from the St. Lucia 
swamp, fever is contracted at a distance of many miles inland, 
while high ground much nearer to the swamp may be occupied 
with impunity. In the Terai, at the foot of the Himalayas, a 
night’s sojourn brings to the unseasoned traveller certain fever, 
while a day journey is aim )st free from risk. 

Since, then, the search for a material cause of cholera and of 
malaria has been as unsuccessful as if one sought a material 
cause for sunstroke, it may legitimately be suggested that, as 
the more rapidly fiiral affection is the result of the action of 
direct solar energy upon the sentient nerve-endings, the less 
rapid maladies may result from subordinate rates of the same 
energy acting upon subdivisions of the nerve-endings, which, as 
Dr. Goldscheider has shown, are specialised to respond to lower 
velocities of that force, and that the chill to which so many 
attribute the origin of fever is really the acknowledgment, by 
what Dr. Goldscheider terms “ the special nerves of temperature 
usually cognisant of cold,’’ of that obscure energy hitherto ua- 
regarded as a factor in the production of disease, but which the 
investigations of thermo electricity may one day bring within the 
ken of man. Nathl. .^lcook 

Military Prison, Diililin 

T//E CRUISE OF THE M ARCHES A 

'^HIS is one of the most interesting books of trave 
that it has been our good fortune to meet with 
for several years. Apart from its excellent maps and 
wealth of illustration, it commends itself by a charm of 
style not usually to be met with in works of this 
nature^ and by the judgment shown in the narrative. 
Many countries were visited which lie in the well -beaten 
track of every tourist round the world, but these have not 
even been alluded to. The attention is riveted to the 
details of discovene:^ umong little-known scenes, and 
sometimes in ijinte uncvpIoiLd regions 

The Marchesa^ an auxiliary screw schooner of 420 tons, 
Mr. C. T. Kettle well, captain and owner, was commissioned 
in the Clyde in November 1881, and left Cowes on the 8th of 
the January following. She reached Colombo on April 24, 
having touched at Socotra and Oolegaum Island, one of 
the Maidive group, on her way from Aden. From Ceylon 
she proceeded vid Singapore to Formosa ; and, coasting 
along the south-eastern side of Formosa, she visited the 
small Island of Samasana. While she w^as running 
nearer to the coast at Chock-e-day, the stupendous cliffs 
of this part of Formosa were seen rising, to a height of 
some 5000 feet, upright from the water’s edge. 

The little-known islands of the Liu-Kiu group were next 
visited. These lie some 250 miles to the east-north-east of 
Formosa ; they are partially volcanic, and lie Just north of 
the tropic. The account of the short sojourn at Napha, 

* **The Cruise of the MarJtesa t> Kam4ch.^tka and New Guinea ; with 
NotSotti of Formojta. L-u>Kiu,and various Islandi of the Malay Archtpeiaj 4 o.’* 
liy F. H. H, Guille narJ, M-A. M D. tCantab.), &c. With Maps and 
ntimorous lUustrationH. Two Vjlumes. (I^ndou : John Murray. *886.) 


and of the wonderfully successful visit to Shiuri, the 
capital, where are the ancient palaces of the Liu-Kiu 
kings, will be found in Chapters II. and III. Some time 
was spent at Japan, then the yacht’s head was turned 
northwards for Kamschatka, and on the morning of 
August 13, when the fog lifted, the sharp peak of Vilu- 
tchinska Volcano enabled them to steer for Avatcha Bay, 
within which lies the once well-known little harbour of 
Petropaulovsky. 

“ Avatcha Bay is one of the finest harbours in the 
world, if not actually the finest. Rio and Sydney have no 
mean claims for this position of honour, but those of us 
who had seen both were unanimous in awarding the palm to 
their Kamschatkan rival. A nearly circular basin of some 
nine miles in diameter, and within a narrow entrance 
opening to the south-south-east, it is roomy enough to 
accommodate the navies of the world. It is entirely free 
from dangers, has an even depth of ten or twelve fathoms , 
and owing to its affording excellent holding ground and 
being well protected from all winds it is perfectly safe in 
all weathers. But the ordinary traveller will be struck 
not so much with its nautical excellences as with the 
superb scenery with which it is surrounded. To the south 
rises the Vilutchinska Volcano, now quiescent, a graceful 
cone of about 7000 feet ; and a little farther eastwards a 
huge flat-topped mass exceeding it in height by a thousand 
feet or more obtrudes itself, as a rare exception to the 
rule of cone shaped mountains which seems to obtain 
throughout the country. It is nameless in the charts, for 
we are in the land of volcanoes and it is only 8000 feet 
in height ! On either hand on entering are the two 
secondary harbours, Rakova and Tareinska — the latter 
nearly five miles in length— -and within them again arc 
others on a still smaller scale. Nature here at least has 
treated the mariner right royally. The iron-bound coast 
without may be as bad a lee shore as any skipper need 
wish to see, and the Pacific Octan may too often belie its 
name, but here he can rest quietly, and sleep sur les deux 
orcilles, until such time as he weighs anchor for the home- 
ward voyage ” (vol. i. p. 67). 

In spite of its imposing name, it did not take the 
explorers long to see all the sights of Petropaulovsky, and 
a plan was soon formed to make an expedition into the 
interior. Travelling northwards from Avatcha Bay, they 
soon struck the head waters of the great Kamschatka 
River, on which they floated down to the sea. The 
well-known naturalist Dr. Dybow^ki gave them great 
assistance in their undertaking. The yacht was to remain in 
harbour for some six weeks, and then to proceed, as it did, 
to the mouth of the river to await their arrival. Of this 
delightful river journey our space will permit us to give no 
details. As far as Narchiki, where they met the river, they 
journeyed on ponies, and then they floated down its stream, 
sometimes in boats, sometimes on rafts, until, after many 
an adventure, and, indeed, many a trial, they reached Ust 
Kamschatka in safety. In places, the river swarmed with 
salmon ; bears were in abundance ; the weather, though not 
always of the best, was generally bright and clear ; but th-» 
natives were very difficult to deal with — always exorbita^ 
in their charges, and often placing the travellers in saa 
! dilemmas ; and constant rows took place about the hire of 
the canoes. One morning, after a harder fight than usual 
with the Mashura men, with much time and some temper 
lost, they came in sight of the magnificent range of 
volcanoes on the lower reach of the great river. The five 
already-known volcanoes have elevations of from 11,700 
to nearly ig,ooo feet, and there were two much lower 
cones, now first described, which they called after Gordon 
and Herbert Stewart. The account of the travellers’ first 
view of these mighty peaks must be told in their own 
words. 

“ We floated silently down stream for a couple of hours 
or more, thinking over the discussions that we knew only 
too well w'ould be renewed at the earliest oppOTtunity^ 
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when turning a sudden corner we found ourselves face to 
face with a view that banished all thought of past and 
future annoyances in a moment* Before us, eighty miles 
or more away, stood one of the grandest groups of 
volcanoes in the known world. Others there are, it is 


true, that are higher, although in most cases the elevatiop 
of the ground from which they take their rise detracts in 
no little degree from their apparent height. But here, 
from a base elevated scarce a hundred feet above the sea, 
a series of cones of the most exquisitely symmetrical shape 



rose in heights varying from twelve to seventeen thousand 
feet. They were three in number. Neatest us was 
Tolhatchinska, dog-toothed in shape, with its apex on the 
western side, a long thin puff of white smoke drifting 
from Its sboiilder ; and beyond, apparently in close prox- 


imity to one another, rose the twin peaks of Kojerevska 
and Kluchefskaya, perfect in their outline, pyramids of 
the purest snow, before which one felt how poor was all 
language to express the sense of their perfect beauty. 
Snow mountains were no novelty to us. Wehad seen the 
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Andes and the Alps, and had watched the sun rise on 
Cotopaxi, on Etna, on F'ujiyama, and a dozen other moun- 
tains of equal note. But here all questions of comparisons 
would have been a saerilege ; and floating noiseless over 
the unruffled surface of the river, we sat spellbound drink- 
ing in the view. The sun sank slowly as we crept along, 
and slope and peak, at first a dazzling w^hite, turned 
slowly to a glowing gold. On cither hand the fast- 
approaching night had changed the glories of the autumn 
tints to a sombre shade of violet, and behind us the river 
was a mere streak of light. The glow of the fire upon the 
other raft lit up the bearded fitces of our Russian guides 
around it ; and when the daylight had fairly waned, the 
head of Kluchefskaya stood out a pale greenish white — a 
spectral mountain against the fast-darkening sky. Come 
what might, even if we were never again to get a glimpse 
of them, we had seen the great volcanoes, and we felt that 
the sight was one that we should not easily forget for 
many years to come (vol. i. p. 149;. 


After rejoining the yacht the party visi:cd the well- 
known breeding-places of the fur seal at Ilering Island; from 
thence back to Kamschatka, and then to Yokohama to refit 
and repair. A brief history of Russian discovery in thpe 
seas, and a record of a little-known defeat of the allied 
forces of England and France in 1854 at Avatcha, will, 
also be found in this volume. 

In Volume II. the scene changes from the snowy north 
to the tropics, where for a long lime the Marchesa wan- 
dered from one island of the Indian Ocean to another. 
The little-known Ishnd of Cagayan Sulu is described as 
perhaps the most beautiful of all tropical isl inds. A re- 
vised chart of the island is given; and its three crater-lakes, 

I one of the most interesting phenomena to be met with in 
I the Eastern seas, were visited and described. The third 
i lake had escaped the notice not only of Admiral Keppel, 
j who had twice visited this island, but also of Captain 
I Chimmo, who had in 1871 surveyed Cagayan Sulu. This 
} lake was of rather smaller size than the others, being two- 
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fifths instead of three-fifths of a mile in diameter ; but 
the basin was perfectly circular, and filled with water to 
about the level of the second lake. Thick jungle clothed 
us precipitous sides, but the latter, instead of running 
sheer down into the water, left room for a small beach 
on which wild bananas were growing. 

The islands of the Sulu Archipelago are described in 
Chapters II. to IV^ of this volume. Natural history 
rambles were made over Sulu ; and the Sultan, with and 
without kis wives, visited the yacht. Some days were spent 
with the Spaniards at Jolo, a fortress on the northern side 
of the island. The fauna and flora of the Philippines and 
Borneo are contrasted with tho'^e of Sulu, and the Sulu 
Archipelago is determined to be, ioographically, purely 
Philippine, the Sibutu Passage forming the boundary line. 

The newly-acquired territories of the British North | 
Borneo Company were next visited, and some details are ' 
l^iven of the existing state of things in this new colony. | 
The (iolony at Labuan was found to be retrogressing. The ’ 


Sultan was interviewed ; and Brunei, the Venice of the 
East, in w^hich, except its market, there is little of 
interest, was explored. The great dexterity of the boat- 
men in the use of their paddles is noted. “ From a rapid 
and beautifully clean stroke of forty or more to the 
minute, they would drop instantaneously to a long steady 
j swing of twenty, without any apparent signal having been 
I given, and without a hair’s-breadth of deviation from the 
perfect 

We pass over the chapter on Sumbawa, and next find 
the yacht at Celebes. Macassar is the Hong Kong of 
the butch, and is not attractiv^e from the sea. 

The town is much as other Dutch Malayan towns. A 
row of white shops and merchants’ offices lines the sea ; 
and dust of a lightness and powderiness that is not ex- 
celled even in California or the Diamond Fields covers 
the streets to the depth of an inch or more. These are 
otherwise clean enough, and the spare time of the native 
servants, and they appear to have plenty of it, is occupied 
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ill perpetual watering. There is of course a fort, and 
equally of course a ^ piein? The cemetery is significantly 
full. Almost all the tombs are kept whitewashed, and as 
many of them arecurioiH chapel-like erections with dying 
buttresses, the effect at a distance is something between 
an ice palace and a clothes -drying ground. The houses 
of the Dutch residents, shadowed in peepul or galela trees, 
stand back a little distance from the road, long, low, and 
cool, with thick white posts at their entrance gates. A 
long avenue of magnificent overarching trees leads 
eastwards from the pier, aclown which the Governor may 
be seen driving any afternoon in a four-in-hand, with sky- 
blue reins. It is lighted by means of lamps hung midway 
between the trees, for the Hollander, even although gas 
may be unattainable, considers civilisation incomplete 
without these adjuncts. Then too there is the club, with 
its zinc-topped tables set out <v^'-fashion beneath the 
trees. It is called the * Harmonic,* as is every Dutch 
club in Malaysia, and within all is dark and deserted and 
cool during the mid-day heat. The servants are curled 
up asleep behind the bar or in the corners of the rooms, 
and would stare in dumb astonishment at the apparition of 
a European : for the early business of the day over, and 
the rijst or lunch, despatched, the white residents 
get into their pyjamas and take a siesta till three or four 
o*clock. A couple of hours or so are then devoted to 
business, and tow’ards sunset tlie male ponion of the 
population meet at the ‘Harmonic’ to chat and drink 
pijtjes. Billiards is the most violent exercise taken ; 
cricket, bowls, and lawn-tennis are unknown” (vol. ii. 
p. 156). 

Among the pleasant reminiscences of the travellers 
about their travels in the north of Celebes will doubtless 
be those of their visits to the Tondano Lake with its 
pretty waterfall; to Talisse Island, where at “Wallace 
Bay ” the habits of the maleo {Megaccphalon tnalco) were 
observed, and a good store of their eggs and bodies 
were collected ; and to Kcma, where a great babiroussa 
hunt was held. 

The name MoJucc.is one time restricted to the little 
chain of volcanic islets lying off the western coast of 
GiloJo, of which Ternate is the chief, now includes all the 
islands between Celebes and the Papuan group. As re- 
gards magnificence of scenery, Ternate is perhaps the 
finest harbour in the Dutch Indies, The Resident, Mr. 
Morris, kept a large aviary of rare birds, amongst which 
the gems were two superb soecimens— both full-plumaged 
males — of the twelve-wired bird of paradise. These ex- 
quisite creatures were fed on the fruit of the pandanus, 
with an occasional cockroach as a botme douche. “ The 
feelings of admiration with which I watched these birds, 
which are among the most beautiful of all living beings, 
I need not,” says the writer, “attempt to describe.” 
The concluding chapters of this volume bring us to New 
Guinea, the very home of paradise birds The portion of 
this great island visited was the western half, that claimed 
by the Dutch ; which, from the variation in species from 
island to island, and the peculiarity of these birds of 
paradise, is perhaps the most interesting to a natu- 
ralist. A safe anchorage was secured at the extreme 
cast end of the Island of Batanta, in “Marchesa Bay.” 
The first ramble on shore was unsuccessful. .Scram- 
bling over the mangroves* slimy roots, and struggling 
up to their knees in liquid ooze, they found that the 
land was hard to reach ; the shore rose steeply from 
the sea , an:l the dripping wet jungle made progress all the 
more difficult. The party returned disappointed to the 
yacht, to find that some of the hunters were already back, 
equally empty-handed. Presently, however, “ Usman and 
his compagnon de chasse appeared triumphant, carefully 
carrying a prize that we had hoped, but hardly expected, to 
obtain — the curious and exquisitely lovely little Diphyl- 
lodes nu 7 som\ smallest of all the birds of paradise. Be- 
hind the head, a ruff of canary-coloured feathers stands 


erect above the scarlet back and wings. The breast it 
covered by a shield of glossy green plumes, which towards 
the throat are marked with metallic green, and violet spots 
of extraordinary brilliancy. The two centre feathers of] 
the tail, prolonged for five or six inches beyond the othe 
cross one another, and are curved into a complete circle 
bright steely purple. But the chief peculiarity of the birdl 
is the head, which is bald from the vertex backwards, thel 
bare skin being of the brightest imaginable cobalt blue (thej 
figure in Gould’s * Birds of New Guinea ’ gives no notion 
ot the extreme brilliancy of the colouring of this part),j 
The biaan'e effect thus produced is still further heightened 
by two fine lines of feathers w'hich, running lengthwaysand 
from side to side, form a dark cross upon the brilliant 
azure background. I could hardly make up my mind to 
skin this little ornithological rainbow, whose exquisite 
plumage it seemed almost a sacrilege to disarrange, but 
the climate of New Guinea allows of Ixit little delay in this 
operation, and I set about my task at once. The bird had 
been scarcely injured by the shot, and I succeeded in 
making a perfect skin of it ” (vol. ii. p. 254). 

Dorei Bay, well knowm as the settlement of the Dutch 
missionaries, and the residence of Mr. Wallace in 1858, 
was the next station. .Some few miles south of Dorei 
Bayis Andai,a small village nestling at the foot of the Arfidc 
Mountains. The dense forests that clothe these mountains 
are the favoured haunts of such magnificent paradise 
birds as the great velvet-black Epimachus, with its tail 
a yard in length ; the Astrapia, in its uniform of dark | 
violet, faced with golden-green and copper; and thcF 
orange* coloured Xanthomelus. 'I'herc D’Albcrtis had 
shot his Drepanornis, w’iih its two fan-like tufts, one 
flamc-cloured, the other tipped with metallic violet ; and 
there Beccari braved the climate and made such splendid 
collections. The suinmit.sof the mountains were less than 
ten miles from where the yacht was, and yet this land ol| 
promise could not be entered. Our readers must seek thel 
reason why in the narrative: here we can only add thatl 
the homeward voyage had begun. | 

In so short a sketch it is simply impossible to do moreS 
than give the reader an idea of what he may expect to| 
find within the pages of these volumes. Students of 5 
geography, ethnology, and, above all, /oology, will dis-^ 
cover therein a great deal that h of interest, and also much 
that is novel ; and every reader will be pleased by 
the writer’s freshness of style and keen enjoyment of 
Nature. To enjoy travelling, especially in the tropics, 
one must be ot an equable, not to say of a cheerful, , 
frame of mind. W,e close the perusal of Dr. Guillemard*s£ 
delightful volumes with the impression that the company | j 
on board the yacht Marchesa was certainly of this kind. ^ 
In several appendixes to V'olume 11 . there are lists 
the birds met with in the various regions visited, and of - 
the shells. There is also a list of the Rhopalocera collected 
in the Eastern Archipelago, and of the languages of Sulu, ; 
of Waigiou, and of Jobi Island. Tables are given oij 
the total export in 1884 of the chief articles of produce | 
in the Netherlands India, North and South Celebes,]^ 
Amboyna, and Ternate. 

r//£ SMITHSONIAN INSTITUTION 

T he annual Report of Prof. Baird, Secretary of thel 
Smithsonian Institution, has just been issued. lo 
relates to the period from July i, 1885, to the close of| 
June i88fi, and includes, in addition to the account of the 
operations of the Institution itself, a summary of the work 
done by the branches of the public service placed by 
Congress under its charge, namely, the National Museum 
and the Bureau of Ethnology. To this is added a sketch 
of the work of the U.S. Fish Commission, which is also; 
under Prof. Baird's charge, and of that of the U.S. ; 
Geological Survey, which, although indejjendent of the ^ 
Smithsonian Institution, is in close relation with it by , 
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Ason of its field of exploration, and especially through 
le valuable accessions of material furnished by it to the 
ataonal Museum, 

With regard to the Smithsonian Institution itself there 
not much to be said, except that its usual operations 
ere steadily carried on during the year, with a marked 
crease in routine work. In the way of explorations 
»ere was less activity in the year 1S86 than there has 
5^ in some previous years, but important collections of 
ejects of scientific interest were received from various 
irts of America and Asia. Cf the different classes of 
orks issued by the Institution, the most valuable are the 
iiarto “ Contributions to Knowledge.^’ A work in this 
Ties, entitled ** Researches upon the Venoms of Poison- 
is Serpents,” by Dr. S. Weir Mitchell and Dr. E. T. 
eichert, was printed during the past year, and will soon 
5 ready for distribution. Among the ‘‘Smithsonian 
[iscellaneous Collections ” of 1885-86 may be mentioned 
A Catalogue of Scientific and Technical Periodicals (1665 
► 1882), together with Chronological Tables, and a Check- 
ist,*’“The Scientific Writings of Joseph Henry” (not 
rt published, but entirely stereotyped;, “Index to the 
iterature of Uranium, 1789-1885 ” (one of a series of 
bliographies especially directed to the indexing of 
lemical literature), and “ Accounts ” of the progress of 
►tronomy, chemistry, physics, geography, anthropology, 
id other sciences in 1885. The Smithsonian Institution 
IS also issued the Bulletins and Reports of the Proceed- 
gs of the National Museum, and valuable publications 
‘ the Bureau of Ethnology. 

It is well known that in bequeathing to the United 
tates the fund with which the Smithsonian Institution 
as established, Mr. Smithson stipulated that his bequest 
lould be devoted to “ the increase and diffusion of know- 
dge among rnen.’^ The Institution has always complied 
ith this condition in a most liberal spirit, and now its 
'Stem of “ free exchanges ” has reached vast proportions, 
or the year ended June 30, 1886, the receipts for foreign 
ansmission were 94,093 packages, weighing 195,404 
>unds. The transmission filled 764 boxes, having an 
^gregate bulk of 5208 cubic feet. For domestic ex- 
langes the number of parcels received and distributed 
iring the fiscal year was 14,496, of which 2533 parcels 
►r about one-sixth) were received for the library of the 
istitution. Twenty years ago the Institution was made 
j law the agent of the United States Government for 
inducting the international exchanges of public official 
>cuments between it and foreign Governments, and 
iiingthe past year 29 boxes, containing 56,229 packages, 
ere received for Government exchanges, and 114 boxes 
sre sent abroad. The exchange system of the Institu- 
>n is found to be of so much public service that Congress 
mports it by an annual grant of io,ocx) dollars. 

Perhaps the most interesting part of the report is that 
hich relates to the National Museum, It is five years 
nee the work of moving into the new Museum building 
as begun. Two years ago the Director reported that 
e packing-boxes, several thousand in number, containing 
le accumulations of many previous years, had for the 
ost part been unpacked, and that the entire floor space 
the building would soon b? occupied by exhibition collec- 
ts, During the past year this result was attained, and 
dth the exception of one corner of one of the central halls 
ill occupied by one or two collections received at the 
osc of the New Orleans Exhibition, and which have not 
5cn opened on account of delay in preparation of cases 
T their reception) the entire floor space of about 100,000 
[uarc feet is open to the public, and the collections 
Tanged in accordance with the provisional plan of 
iStaliatton. The work of mounting and labelling is still 
I progress, and each month shows marked advances. 
The development of the Museum during the past year 
as unexpectedly great. About fifteen hundred separate 
> 1 S of specimens were received. A certain proportion of 


these were obtained from Government expeditions and 
surveys, and material of perhaps equal value through 
exchange, but by far the largest part of the increase, both 
in quantity and value, was in the form of gifts. 

A census of the collections made in 1884 showed an 
estimated total of 1,471,000 “lots” of specimens in the 
Museum. The number at the present time is 2420,934. 
The total number of “ lots ” of specimens received during 
the year and separately entered on the record of accessions 
was 1496, including 6890 separate packages. The con- 
struction of cases was constantly in progress, and during 
the year there were received and fitted for use and placed 
in the exhibition halls 84 cases, chiefly of the standard 
patterns. Forty-five storage cases were made for use in 
the laboratories, 5400 wooden drawers and trays, and 
54,000 pasteboard trays. There were also purchased 
3504 glass jars, for storage and exhibition of alcoholic 
specimens, and 24 barrels (1115 gallons) of 98 per cent, 
alcohol. 

The distribution of duplicates was much the same as in 
previous years. About twenty* four thousand specimens 
were sent out to 118 institutions and societies ; those to 
institutions in the United States are generally gifts, 
though many were sent in the way of exchange. For all 
foreign sendings, equivalents in the way of exchange were 
received or promised. 

Many interesting details are given as to the various 
Departments in which the collections of the Museum are 
grouped. In the Department of Arts and Industries a 
prominent place is held by the section of textiles, which 
includes a very full series of the animal and vegetable 
fibres used throughout the world, together with good 
representations of devices for spinning and weaving, and 
of the various products of the textile industries. This 
collection is nearly all permanently installed, provided 
with printed labels, and illustrated by diagrams. For lack 
of room, fully half of the material ready for exhibition has 
been stored away, and the cases prepared for its display 
are in boxes in the Armoury building. The space assigned 
to the exhibition series is still so crowded that the objects 
cannot be satisfactorily examined. To the collection of 
food substances, in the same Department, is assigned a 
large quantity of unassorted material. The few cases 
now on exhibition contain the foods of the North American 
Indians, of Japan and China, and some of the more curious 
and unusual articles of diet. There are also two cases of 
educational importance, which exhibit graphically the 
composition of the human body and its daily expenditure 
of tissues, and the manner in which this is compensated 
for by daily rations of food. This collection is modelled 
after the famous collection of a similar character prepared 
by Dr. Lankester and others for the Bethnal Green 
Museum in London. It is, however, based upon an en- 
tirely new series of analyses, and upon a revised plan pre- 
pared by Prof. W. O. Atwater, of the Wesleyan University 
and corresponds to the latest views in physiological 
chemistry. The collections in chemical technology 
already have a good nucleus, and the increase during 
the year in the collections of materia medica was greater 
than during any previous year except the first. The 
fisheries collection was opened to the public in May 1884, 
and since that time there has been constant improvement 
in the condition of the material exhibited. Some gaps in 
the series of illustrations of foreign fisheries have been 
filled by collections received from the Governments of 
Siam and Japan, and by the extensive collections from 
Great Britain, Sweden, Spain, F ranee, H oUand, and Greece, 
acquired at the close of the London Exhibition, 

Of the collection of historic relics in the Department of 
Arts and Industries, we learn that it includes sevetal 
hundred objects of national interest connected with the 
history of soldiers, statesmen, and important events. 
Closely related to the historical collection is the series 
illustrating the history of steam transportation, under the 
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charge of Mr. J. E. Watkins, of Camden, NJ. The 
** John Bull engine, imported from England in 1831, the 
model after which all subsequent American engines have 
been constructed, has been given to the Museum by the 
Pennsylvania Railroad Company, and placed on exhibi- 
tion ; and adjoining this is a case in which there are 
already assembled about forty objects illustrating the 
lieginnings of the American railroad system. The col- 
lection of scientific instruments owes its interest at present 
chiefly to the historical associations of most of the 
apparatus displayed, including, as it does, instruments 
used by Priestley, Henry, and Hare. The original tele- 
graphic instrument of Morse and Vail is also here shown. 
The collections of musical instruments, modern pottery, 
and porcelain, lacquer, and the process of engraving are 
partially displayed, and when cases and floor "space shall 
become available, will soon develop into important 
features. 

The Department of Ethnology, although one of the 
youngest, is one of the largest in the Museum ; and its 
growth during the Iasi year was very great. Certain 
large cIas^es of objects, such as weapons of u ar and the 
chase, implements of ngriciilturc, and other primitive in- 
dustries, have been carefully grouped. In addition to 
these great series of objects, classiried ac( ording to func- 
tion, other groups i)f objects have been arranged in ac- 
cordance with another idea of clausificalion," which is 
deemed of equal importance, namely, that of race. The 
Eskimo collection, for instance, has been arranged in table 
cases in one of the exhibition halls, in accordance with the 
ethnic idea, although, iii the minor details of classification, 
function and form, as well as geographical distribution, 
ha\e been followed. A preliminary study of the collection 
of basketry has been completed. A paper upon the baskets 
of uncivilised peo^des, with numerous illustrations, was 
published in the Museum Report for 1884, and a repre- 
sentative series placed on exhibition with provisional 
labels. The throwing-sticks and sinew back-bows have 
been the subject of papers, and are now on exhibition. 
The curator has in progress investigations upon several 
groups of objects, notably the history and technology of 
archery ; upon transportation as effected by man without 1 
the aid of domestic animals or mechanism ; upon the | 
peculiar industries of several handicrafts ; upon the j 
Hoopah Indians of California. The underlying ideas 
in these investigations, a first instalment of which 
was published in the last Report of the Museum, are (i) 
that the methods of strict classification and nomenclature 
already applied in the other natural sciences are equally 
applicable to anlhropologN ; (2) that a trustworthy and 
minute study of modern savage and barbarous technique 
is absolutely requisite to the archaeologist and technologist 
in reconstructing the history of civilisation. 

The collections in the Department of American Ab- 
original Pottery have continued to increase with astonish- 
ing rapidity, and the extensive accessions which have been 
received through the Bureau of Ethnology, and from other 
■sources, have been of the greatest scientific importance 
and popular interest. One of the four large central halls 
of the Museum is devoted entirely to this subject, and the 
removal of the collections of South American aboriginal 
pottery and of the extensive collections from the mounds 
which have for many years been accumulating in the 
Archaeological Hall of the Smithsonian building, have 
filled it up to such an extent that it is difficult to find room 
for the new material as it comes in. During the year a 
portion of the hall was thrown open to the public. The 
-exhibition case surrounding the walls of this room is pro- 
bably the largest in existence in any museum, being 260 
feet in length, 4 feet 9 inches in depth, and, being double 
throughout, its entire length is virtually 520 feet. Double 
the space now allotted to this Department is necessary for 
its proper display, and the value of the material here con- 
centrated is practically inestimable ; since even the modern 


tribes, who are still making pottery similar in its general 
ch^acter to that which is here preserved, have dt* 
tcriorated to such a degree in their artistic capacity or 
skill that their products are not an exponent of their 
original artistic capabilities. So exhaustive is this collect 
tion that it is impossible that any thorough work can be 
done upon the American aboriginal pottery which shall 
not in great part be based upon it. 

The total number of accessions in the Departntent of 
Antiquities was 2751 ; and all excepting eighty-four were 
of sufficient importance to be added to the exhibition and 
study series, which now include over 40,000 specimens. 
Dr. Rau, the Curator of this Department, is engaged upon 
the preparation of an illustrated work on North American 
prehistoric objects, which is designed to serve as a guide 
for visitors to the Department, and as an explanation of 
the terminology of North American arclueology. This 
will bear the title, “A Classification of the North Ameri- 
can Prehistoric Relics in the United States National 
Museum.*’ This book will be fully illustrated, and, it is 
hoped, will be published in the ensuing year. 

7'he most important accessions to the Department of 
Mammals, as in previous years, were in the shape of 
single specimens sent from zoological gardens and mena- 
geries, which have shown a great deal of liberality to the 
Museum in this respect. 

The growth of the Department of Birds during the year 
was very satisfactory, the number of specimens added to 
the collection being 4147. The largest single accession 
was the collection made by the U.S, Fish Commission 
steamer Aitnitross in the Baliainas, of rooo specimens 
and about 75 species, of which 5 were new to science. 
Another valuable collection, 243 specimens, 81 species, 

1 now to the fauna of North America, was obtained in 
Alaska bv Mr. Charles H. 'rownsend, while on a mission 
for the Fisli Commission. Mr. Henry Seebohm, of Lon- 
don, gave to the Museum 17 1 specimens, 6S species, 
chiefly from Siberia, and of great value to the collection. 
The number of specimens in the rol lection is now' 55,945, 
7000 of which have been set apart for the exhibition 
seric.s. 

X'^ery inncli was accomplished during the year in the 
classification and arrangement of the collection of eggs 
and nests of birds. The total number of specimens 
added is 2556, in 253 lots, and there are now more than 
44,cxx) specimens in the collection, of which 1491 are in 
the exhibition, and 31,124 in the reserve collection, the 
remainder having been set aside as duplicates. 

The remaining Departments of which accounts are 
presented are those of Reptiles, Fishes, Mollusks, Ento- 
mology, Marine Invertebrates, Comparative Anatomy, 
invertebrate Fossils, Fossil and Recent Plants. Minerals, 
Lithology and Physical Geology, and Metallurgy and 
Economic Geology. In dealing with the Department of 
Entomology, the author of the Report has to record a fine 
instance of the generosity and public spirit for which the 
best class of American citizens are famous. In October 
last, Dr. C. \\ Riley formally presented to the Museum his> 
private collection of North American insects, representing 
the fruits of his owm labours in collecting and study for 
over twenty-five years. This collection contains over 
1 1 5,000 pinned specimens, and much additional material 
unpinned and in alcohol. This generous gift to the 
Government had long been contemplated by Dr. Riley, 
who wishes to be, as far as possible, instrumental in forming 
a national collection of insects. I n his letter of presentation 
he remarked : — “ While the future of any institution de- 
pendent on Congressional support may Jiot be so certain 
as that of one supported by endowment, 1 make this 
donation in the firm belief and full confidence that the 
National Museum is already so well established in public 
estimation that it must inevitably i^row until it shall rivals 
and ultimately surpass, other institutions in this country, 
or the world, as a repository of natural history collections j 
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\httt sh£^U in the future result the concentration here at 
t national capital of the extensive entomological material 
ich naturally comes hefe^ and which in the past has 
m scattered among specialists in all parts of the country, 
that in the future the student may find valuable material 
further his work in any order, I shall feel amply 
irarded for the action I have taken.” 

The Curators of all the Departments complain that 
the new Museum building there is not nearly room 
>ugh for the display of the treasures placed under 
lir care, and Prof. Baird presses upon the atten- 

0 of the Board of Regents the urgent necessity 
additional quarters.” One of the arguments used 

him may, perhaps, not be without eflcct on public 
inion. Efforts are being made to secure that in 1892 — 

1 four hundredth anniversary of the discovery of 
[lerica by Columbus — there shall be an exposition, 
‘senting a complete illustration of the New World at 
It date, and of its progress in the arts and industries in 
j 400 years intervening. Prof. Baird points out that 
; collections of the National Museum for the most part 
id towards such a' display, and expresses his belief that 
the new building for which he asks were erected it 
uld be a very easy matter to organise and arrange it 
:h this object in view, without unnecessary labour or 
iat expense, and by the date mentioned, as the result of 
5 current work of the Museum, without any spasmodic 
unusual effort. 

Of the Bureau of Ethnology we need only say that, 
ring the fiscal year 1885 it continued its cthno* 
fie researches among the North American Indians. 
Uhusiastic investigators carried on mound-explorations, 
plorations in ancient and modern stone villages, and 
neral field studies. Much good office work was also 
ne. This was, as usual, to a large extent the supplement 
and discussion of, the results obtained by exploration, 
d was executed by the same officers who had previously 
Light for materials and information in the field. 

We have not space for further details, but probably we 
ve said enough (as far as possible in the words of the 
iport itself) to indicate the very flourishing condition of 
5 Smithsonian Institution and the establishments asso- 
Lted with it. The Institution is one of which Americans 
ve good reason to be proud, and we cannot doubt that 
5 claim for a new building, advanced by Prof. Baird on 
half of the National Museum, will be promptly and 
ry carefully considered by Congress. 


jVOTES 

Prof. Bitci.ARO, l)ean of the Medical .School of Paris, died 
ew days ago of pneumonia. He was l)urie<l with great ccic- 
my on the 12th in>t. A large nund)er of professors and 
dents attended the funeral. His best work is on the 
!nnic phenrmena accompanying muscular contraction. He 
s n pleasant man, of fluent and happy eloquence, and a 
:>d writer. His place wilU probably be filled by Ch. Ricliet, 
j editor of the J\exme ScicfUifique, 

The Academy of Vienna intends to have a special meeting 
the celebr.ition of the centenary of the death of Father 
scovich, the astronomer. A similar ceremony will take place 
Rogusa, his native place. 

We have received a proof copy of the annual address to the 
ilatic Society, Calcutta, delivered by Mr. E. T. Atkinson, the 
esident, on the 2nd inst. It is an able and very interesting 
wey of the work clone by the Society in the past year, and 
the progress made outside the Society in the subjects to 
tich the attention of its members is directed. 

The sixth annual meeting of the Sanitary Assurance Associa- 
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last. Mr. Joseph Hadley, Secretary, read the annual Report, 
from which it appeared that the business of the Association 
during 1886 was much greater than in any previous year. The 
Report said that, of all the properties inspected, in only two 
cases of first inspection had the arrangements been such that the 
Council could certify thfe sanitary condition of the property 
without alteration. The Executive Council reported having 
held several meetings for the purpose of revising the Sanitary 
Registration of liuildings Bill of 1886, and a new Bill had been 
prepared for presentation to the House of Commons. In the 
new Bill, the principle of compulsory registration would be 
restricted to schools, colleges, hospitals, asylums, hotels, and 
lo'lging-liouses. On the motion of Mr. Mark M. Judge, 
seconded by Mr. H. Rutherfurd, the following resolution was 
unanimously passed: — “That, as soon as the Sanitary Regis- 
tration of Buildings Hill, 18S7, is in the hands of members of 
the House of Commons, the President of the Local Oovernment 
Board be asked to receive a deputation in support of the Bill.” 

On Tuesday last the forty-first session of the General Medical 
Council was opened, and an arithess was delivered, as usual on 
such occasions, by the President, Dr. Aclaiid, F. R.S. Starting 
with a reference to the Jubilee, he traced some of the changes 
which have taken place daring the last fifty years in medicine 
and in the metho<ls of medical edvicalion. 

Lokt) Uaylligh will begin a course of six lectures on 

Sound” on Saturday, February 26, at the Royal Institution. 

In the latest of his annual rep)rts, President Eliot, of Harvard 
University, refers to the present position of science in the 
secondary schools of .Vnieric.a, “ A serious tliflicully,” he says,* 
“in the way of getting science well la.iglit in sccvon lary soho >ls 
has been iJie lack of teachers whj knew anything of inductive 
reasoning and experi mental metho L. This he attributes in part 
to the fact that “good school methods of leaching the sciences 
have not yet been elaborated and deni mstrated,” and he urges 
that “it is the first duty of University departments of science to 
remove at least this o!)'»tacIe to the introduction of science into 
schools.” 

\Ye have received the ih’rd part of the first volume of “ The 
Proceedings of the 1 /inncan ^Society of New South Wales,” 
second series. It contains the papers read at the meetings held 
in July, August, and September iSSb, and there are lour plates. 
Among the contents are the fifth part of a “Catalogue of the 
described Coleoptera of Australia,” by Mr. George Masters, an 
elaborate paper on the “ Revision of Australian Lepidoptcra,’* 
by Mr. K. Meyrick, and “Miscellanea F.ntomologica : No U. 
Phe Genus Liparctrus, ” by Mr. William Macleay. 

In the United Stales there is a very much larger number of 
female than of male teaclier^. According to the 
JoHt tid'j men are hardly ever employed in elementary schools 
in cities, save as principals or as teachers of some special branch. 
In the ten cities of Baltimore, Bodon, Brooklyn, Chicago, Cin- 
cinnati, New Orleans, New York, Philadelphia, San f'rancisco, 
and St. l.ouis together, there are 12,719 jiublic-school teachers,, 
of whom 11,540 arc women. d'lic average percentage of male 
teachers in these cities is 9. 

Dr. M. Treub, Director of the Botanical Gardens in 
Buitenzorg (Java), will be on furlough in Holland from the 
beginning of March till the end of November. In Dr. T/eub’& 
absence Dr. W. Burck will serve as Acting Director of the 
Gardens. Only the correspondence about the Annales du yaniin 
Boianique de together with private correspondency 

is to be addressed to Dr. Trcub himself (Voorschoten, near 

T U..I1 l\ 
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A French tran>Iation has just been issued of Preyer*s 
** Physiology of the Embryo.” This book is a valuable one, 
dealing with a very obscure subject, aiui also one of great interest 
to the physician as well as to the psychologist and physiologist. 
AH the functions of the adult being are in turn considered in the 
embryo, the difterencc'? and similitudes* being well pointed out. 
M. Preyer understands the value of a good method. 

MM. Charcot and Richer have issued an interesting book 
on “ Les Demoniaques dans I’Art,” that is, on hysteria studied 
in art manife nations of the past. The book contains quite a 
nuinbei of pictures after the old masters, which show that all j 
the convulsions and attributes due to hysteria had been noticed 
and accurately pictured, although the manifestations were 
ascribed to diabolical influence The scenes figured in this 
book relate esjjecially to exorcising and similar feats, and very 
%vell illustrate the power of observation of many of the old 
painters, 

A NEW* medical paper is tu be publidied shortly in Paris, 
under Prof. Grancher’s direction, at a very low price, con- 
taining much matter and appearing twice a week. It will be 
called the Unhers and the [editor intends t j devote a 

much larger })art to foreign news than is usually given in 
French pai^er^. 

M. Duclaux, Profess :)r in the Faculty of Science-, issued on 
February 12 the first number of a new scientific periosiical, the 
Annales tic V InstUut Pasteur^ of which he is editor, with a 
Committee comprising Messrs. C.’hamberland, Grancher, Nocard, 
Roux, and Straus. This periodical i'* to be j)ublished monthly, and 
will contain papers on bacteriology, physiologically and clinic- 
ally considered. The first number contains a letter from Pasteur, 
giving very encouraging and positive fact-* concerning the efii- ] 
cacy of preventive inoculations, obtained in his own laboratory I 
and in those of Russia and Italy. ! 

Herr W. Kngelmann, of Leipzig, has issued the first num- 
ber of a monthly scientific periodical called Zeiischrijt ftir j 
phydkalisckc Chemie. The editor.^ are Profs. \V. Ostwald, of j 
Riga, and J. U. van’l Hoft*, of Amslerdain. 

Accord I N*'. to the American Meteorological JotirnaU an 
attempt is about to be made at St. Augu-tine, Flo., to sink a 
i2-iiich artesian well to a depth sutheient to obtain wa'er hot j 
enough to heat buildings, pure enough for domestic purposes, 
and with pressure enough to run heavy machinery. Water can 
be found in Florida by boring 250 feet ; and it is known that 
the artesian wells in that Stale have considerable pressure, and 
from a depth of 600 feet send water of warm temperature to a 
height of 45 feet when piped. The e.arth’s internal heat is 
.olreu 'y r*;ct, i in'.o pMC'i 1! s--rvicv Pc-»th, where t.hc ’lcepe>t 
artesian well in the w'oild is b-ing sunk to supply hot water for 
puldic baths and other purposes. This well supplies daily 
176,000 gallons of water heated to 15S* F., and the boring is to 
be continued until the temperature of the water i-> raised to I76^ 
Heavy machinery is run by artesian well power in many parts of 
France, and the experience of the FTcncIi shows that the deeper 
the W'ell the greater the prcs-*ure and the higher llie temperature. 
At Grenelle, a well sunk to the depth of 1802 feet, and flowing 
daily 500,000 gallons, has a pressure of 60 lbs, to the square 
inch, and the whaler from this well is so hot that it is used for 
heating the hospitals in the viciaity. 

There is now ample evidence that the use of oil may be of 
considerable service in lessening the effect of dangerous seas. In 
one case the ‘‘slick ” made by the oil extended 30 feet to wind* 
ward, and the U.S. Hydrographic Office concludes that the oil 
is of use when the vessel is reaching ahead at the speed of eight 
or nine knots, with a beam wind and sea. 


Herr Schiller, a welbknown German architect, reports 
some facts which are of interest as indicating the radius of th<t 
circle of protection of good lightning-rods. On June 17 last, 
at the village of Motiingen, lightning struck a pear-tree 33 feet 
high. On one side, 115 feet away, was a schoobhouse, with a. 
rod 56 feet high. On the other side was a church, 328 feet ,, 
away, and having a lightning-rod reaching up 154 feet. Both , 
rods are well placed, and had worked well when tested, and the 
level of the foot of the tree is about the same as that of the two 
I buildings. It is evident, then, if the facts have been accurately 
reported, that the radius of the circle of protection is not more 
than twice the height of the rod. 

Another earthquake is reported from Aquila. On the night 
of February 3, three shocks were felt, two of which were accom- 
panied by strong undulatory motion. 

Earthquakes are also reported from the Vilayet Konia, in 
Asia Minor. On January 8, a subsidence of the ground was 
noticed at Holan Gola (Feneke district), accompanied with loud 
subterranean noises ; many landslips took place in the adjacent 
hills. The shocks continued for six days, and the inhabitants of 
Feneke and the neighbouring villages took refuge in the fields. 
The earthquakes have destroyed seven villages. 

On January 15 the Hawaiian volcano Manna L »a began to 
discharge. FTequeni shock-* of earthquake were felt. A letter 
written on January 19 says : — “ There have been thirty-six hours* 
continuous earthquakes. The lava flows down the south slope, 
and if its course be unchanged it will flow into the sea without 
doing much damage.” 

The Russian traveller M. Ogo'odnikoff was told at Meshed 
that there are tin mines near that city and in various parts of 
Khorassan. In an article in the Pevue Scientifiquc M. Bertbe- 
lot points out that this accords with a passage in Strabo, who 
speaks (book xv. ch. ii. 10) of tin mines in Drangiana, the 
ancient name for the region now called Southern Khorassan. If 
there really have been tin mines in this district from time imme- 
morial, there can be little doubt that they supplied the tin for 
the bronzes of anci ent Egypt and Assyria. 

The first zoological station in the tropics has l>een founded by 
Hr. Sluitcr, at Hat.avia. This gentleman is already well known 
by his works on the fauna of the Sunda Islands, The Natural 
History Society of the Hutch Indies has pre.sented Dr. Sluiter 
I with sufficient inea s to establish three work-tables with the 
necesiary apparatus, and to purchase a .sailing- boat. 

I Mr. Abbott Kinnev writes to the Los Angeles Weekly 
1 Tribum that the floods in Southern California are becoming 
■ every )ear more vl.lent .and <k*sti m live. The testimony on this 
I pjiiu, lie say.^, is uiiilorm, conqilclL, and uiiim])eacliable. 'Hie 
streams now nearly all bring down more sand, gravel, and 
bouhlers, rise more rapidly, cut away more land, and dry up 
more quickly than formerly. Valuable valley lands are thus cut 
away or covered up, and in some cases the streams have spread out 
and deposited great fan-shaped mounds of sand and boulders, Mr. 
Kinney attributes the change chiefly to the destruction of forests* 
The brush and forests on the hills and mountains have been ton 
large extent swept away, and the result is that there is nothing 
to hold the water back. The rains do not penetrate into the 
soil and rocks which supply the springs, but rush suddenly off the 
mountains as from a roof, carrying the soil first, and then the 
gravel and boulders with them, 'fhe springs, deprived of their 
supply, diminish. The principal agent in the destruction of the 
natural verdure and protection of the mountains has been fire. 
Fires accidentally lighted, fires made by stock-men, bee-mem 
and fools, are, according to Mr. Kinney, producing effects that 
must eventually make Southern California a desert. 
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[t is proposed that a school of hygiene shall be established at 
UmversHy of Michigan^ and the State Legislature is about 
3e asked to authorise the necessary expenditure. The scheme 
• suggested by the State Board of Health. The school 
bid include in Us curriculum climatological studies, air analyses 
1 ventilation. 

Last week there was a Convention of Photographers in the 
ill of the Society of Arts, and the attendance was good and 
•resentative. The proceedings in the morning were opened 
a few remarks from Capt. Abney, .the President, who, in 
afternoon, delivered a more elaborate address, projecting on 
creeu a succession of diagrams and pictures illustrative of his 
tements. At a dinner in the evening the toast of the Camera 
ih wa4 proposed by Mr. V. Blanchard, who, in recalling the 
ic when he made his first practical acquaintance with photo- 
iphy by watching a friend develop a paper negative, expressed 

1 opinion that photographers might perhaps return to the use 
paper negatives. 

Prof. Liversidge, of the University of Sydney, who is 
>ut to return to England on leave of absence, has been 
uested by the Minister of Public Instruction of New South 
lies to inquire into and report upon the mode of teaching 
ural science in the elementary .schools of Great Britain and 
land. 

New South Wales will b-‘ represented at the Conference 
Astronomers to be held in Paris in April iicKt, by Mr. H. C. 
.ssell, the Government Astronomer. 

\ VAiA’ABLF. ‘‘Report on the McIusa cvdlcoteil by the U.S. 
ih Commission Steamer Alha>ro<.Sy in the Region of the Gulf 
'cam in 1883-S4,” by Mr. J. Walter Fewkes, has lately been 
►rinted, at the Government Printing Ofilco, Washington, from 
t Annvial Report of the Commissioner of Fish an I Fisheries 
1884. Mr. Fewkes is not sure that certain of the Medusae 
orded by the Challenger from great depths do not aUo live 
J flourish at or near the surface. There is need, he thinks, 
greater accuracy in the determination of the exact depth 
m which a deep-sea Medusa i.s taken, and for an improve- 
nt of the apparatus used in this kind of collecting. In 
‘ cast of fixed hydroids, or such Medusa.* as Cassiopeia 
d others, which live upon the bottom, the determination 
the depth at w'hich they live is an easy task. With such 
>era as AtollUf J^hizophyfsat and others, this determination is 
•re difficult. Mr, Fewkes points out that it is of great im- 
rtance, from a morphological stand-point, that the question 
ether Medusm are confined to certain depths, should be defi- 
ely answered. “I can at present,” he says, “imagine no 
ice on the globe where the uniformity of conditions under 
ich Mcsius.v are place i c.iii be the same as at gjeat «lcpths of 
j ocean. I do not mean ncccssariiy on the tloui cd tlie ocean, 
ce that may be raised or depressed, and the varictie.s of con- 
ions which come from such motions may result, but in the 
of the sea, separated from the surface by a wall of water 
great depth, and from the ocean-bed by a similar w'all of 
lal amount. Here, if anywhere, may we look for the con- 
uance of ancestral fcaiurca unm )ditied by environment. On 
s account the determination of the bathymstrical limits of 

2 Medu^tc, no less than that of those animals which inhabit 
I botloai, is a most important thing, and from it should be 
ninated all possibility of error.” 

[Ir. Ottu Hermes has just published the results of some | 
sresting investigations concerning the phosphorescence of 
rinc fish. He wished to ascertain whether the phosphores- 
ice was caused by the same Bacillus which Dr. Fischer, an 
inent authority on Bacteria, has discovered and brought from 
West ladles. Marine fi^h are easily rendered phosphorescent 
sr death by being moistened with a little sea-water. Dr. 


Hermes took a fragment of a specimen of Gains callarias^ which 
had been made strongly phosphorescent in this manner, to the 
laboratory of Councillor Koch ; and Dr. Frank, a pupil of the 
latter, was enabled to isolate it after a few days. This is un- 
doubtedly a new species. Like Dr. Fischer’s Bacillus, it can 
be transferred upon sterilised fi.sh, and after forty-eight hours it 
emits an emerald-green light ; the sea- water is also rendered 
phosphorescent. A point of difference is that the Bacillus of 
Dr. Fischer develops best in a high temperature (20®-22"), while 
that of Dr. Hermes develops better in a low one. Examined 
microscopically, the latter is much smaller than the former. Dr. 
Hermes has given it the name of Bacterium phosphor escens. 

The German Fishery Association lately asked the German 
Chamber of Commerce to put a premium on seals, it being main- 
tained that these animals arc most destructive to the fisheries. The 
petition was refused. The Association, in support of its views, 
stated that a full-grown seal requires 10 lbs. of fish a day for its 
food, making 3650 lbs. in a year. At the sa ne rate, 1000 seals 
would consume the enormous quantity of 3,650,000 lbs. a year. 
As the seal is a faithful attendant upon herring-shoals, it causes 
enormous havoc among a species of fish which is one of the 
greatest sources of revenue to the fishermen on the North Ger- 
man coast It is maintained that these depredations have greatly 
dccrea'^ed the quantity of fish in recent years. Complaints of 
the serious destruction of fish by seals have also lately been made 
by Swedish fishermen in the Baltic. 

The additions to the Zoological Society’s Gardens during the 
past week include a Green Monkey {Cercopithecus callitrichus 6 ) 
from West Africa, presented by Mr. Charles W. Demprey ; a 
Bonnet Monkey {Maeacus sinicus $ ) from India, presented by 
Mr. G. S. Copeland ; a Common Otter {Lutra vulgaris)^ 
British, presented by Mr. John Hall ; tw’o Rufous Tinamous 
{Rhynchottis rufescens) from Brazil, presented by Mr. Francis 
Monckton ; two While-throated Finches {Spermophila albogU" 
laris 6 9 ) from Brazil, deposited; a Collared Fruit Bat (Cyno* 
nyctcris collaris)^ born in the Gardens. 

OUR ASTRONOMICAL COLUMN 

A Method for the Determination of the Constant 
OF Aberration. — Referring to M. Loewy’s plan for the deter- 
mination of the constant of aberration by measuring the relative 
positions of stars situated in distant parts of the sky at succes- 
sive epochs by means of a double mirror placed in front of the 
object-glass of an equatorial (Nature, vol. xxxv. p. 282), M. 
Houzeau points out {Comptes rendu^^ tome civ. No, 5) that the 
same idea occurred to him some years ago, and that the funda- 
mental principle of the method, and an enumeration of the 
advantages attending its application, were published by him in 
1871, in a paper entitled “ Considerations sur I’Etude des petits 
Mouvements des EtoilC', ” »■. Inch appeared in tome xxxvtii. of 
the Mernoires de rAcadeniie dc Belgique. It appears, there- 
fore, that M. Loewy’s method cannot, strictly speaking, be con- 
sidered a new one, though we believe it has never been put into 
actual practice — a work which we hope to see before long accom- 
plished at the Paris Observatory. 

The Ain’LicATioN of Photography to the Determina- 
I TION OF Sl'Ei.LAK PARALLAX. —In the Monthly Notices for 
January 1887, Prof. Pritchard publishes the results of bis mea- 
surements of the photographs of 61 Cygni and neighbouring 
stars, taken on fifty nights ending December 7, 1886, with a 
'dew to the determination of the parallax of this well-known 
star. Using measures of distance only, the relative parallaxes 
of each of the components, referred to each of four comparison- 
stars, are : — 


Star 

Parallax of 

6 i‘ Cygni 

Prob.'»b!e 

error 

Parallax of 

Oi** Cygm 

Probable 

error 

a 

0*4412 

. 0*0154 .. 

0*4204 

0*0229 

h ... 

•4529 

•0330 .. 

•4139 

•oi8s 

c ... 

•4433 

•0197 . 

•4721 

*0215 

d ... 

•4158 .. 

•0161 

•4574 

•025a 
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The means for the parallaxes thus obtained for the four -inde- 
pendent sets of measures of 61' and 61^ C3^i respectively are 
as follows ; — 

For 61' Cygni, o"'438 ; for 6ia Cygni, o"*44i. 

Prof. Pritchard explains that this determination is to be re- 
garded as provisional only, and that the work will be continued 
to the end of the annual cycle. The metho<l certainly appears 
to be a most promising one, and the publication of the full 
details of the Oxford researches will be awaited with interest. 

Observations of Variabi.e Stvrs in 18S5.— No. 151 of 
Gould's Astronomical yournal contains Mr. Edward Sawyer’s 
observations of variable stars made in 1885. The following 
epochs of maximum brightness were observed : — R Andromedx, 
IM5 January 10 ; R l.eoni', about 1SS4 December 24 ; R Leo. 
Min., 18S5 June 26 ; R Bofitis, 1885 May 16 ; R UrsxMajoris, 
July 1 ; S UrSiX Majoris, May 7 ; U llerculis, July 8 ; Her- 
culis, June 4, August 2 (?b October 16 ; S Coron.v, May ii ; 
X Cygni, 18S6, January 10 ; R Scuti, 18S5 June 17, August 10 1'?), 
and November 16 ; Mira Ceti, February 10 ; R Aquarii, Janu- 
ary 4. Pegasi and a Cassiopci.o appeared constant, and p 
Persei nearly so, during the ol>servations. R Corona: was well 
observed, and showed numerous but slight Ilucluations of light. 
An unusally bright phase, 6*2 m., occurred on August 15, fol- 
lowed by a rather faint minirniini, 7*4111 , on OctoUcr 13. T 
Monocerotis was well observed : Last minimum, April 20, 
I5h. 26m. Camb, M. T. ; last maKimum, April 27, f5h. 5501. 
U Monocerotis was observe* I at minimum on April i, and at 
maximum on April 14. W Cygni was observed at maximum 
on August 20 and December i6, giving a period of 118 db 
days, and at minimum on October 30. 

Tuf. Alleged Ancient Red Colour (n* Sirius. — Mr. 
Lynn, in the current number of the shows that the 

evidence for this star having formerly been of a red colour is 
much less strong than has frequently been supposed. Prof. 
Schjellerup had pointed out in his notes on his translation of 
Siifi, that the designation iwoKt^'jot ajiplied to the star in our 
editions of Ptolemy was probaVdy an error of transcription for 
artiptof ; whilst it had been suggested long ago that, for the word 
*‘rab r ” which we find used in reference to it by Seneca, we 
should really read fiilgor. ' It certainly has always seemed im- 
probable that a star of such vast dimensions as Sinus mu^t be 
should have sd entirely changed its colour in less than 2000 
years, 

Brkjht Lines in Siemar Spectra.— Mr. O. T. Sherman, 
in No, 149 of GouLTs A.,tfo»omicti/ Journal ^ brings together 
various oh.ser\'arions of the bright line-' which have been ob erved 
by Vogel or Copeland in the spectra of /3 LyDC, 7 Argils, R 
Geminorum, an<l some smaller stars, and compares them with 
Plas-elberg’s observations of the low-temperature spectrum of 
hydrogen and the high-temperature spectrum of oxygen, and 
draws the inference that the stellar bright lint^ belong to these 
spectra. The inference seems scarcely warranted, however, for, 
on the one haml, the lines in the spectrum of hydrogen are so 
numerous that, wherever the star-lines lay, it would be easy to 
find lines near them, so that the accord would have to be very 
close for any such deduction to be safely base<l upon it ; ami, on 
the other, the observat ons of the lines in the stellar sj>ectra are 
less accurate than Mr, Shermaa seems to think. I he slight 
differences in the reconled ])osiiions of the bright lines as given 
by different stars are probably inilications simply of a roughness 
in the readings, and the lines arc most likely tlie same in general 
in the different .s(>ectra. The following may be taken as rough 
mean positions for the bright lines in these interceding spectra - 
600 mm., 581, 568, 540, 466, together with the F line of hydro- 
gen, and, in some cases, I\ and the third line of hydrogen at 
434, assuming that the lines are the same in the variou-s spectra 
of the type. The dose correspondence of the bright lines in 
R Geminorum to those observed by Cornu in Nova Cygni, 1876, 
indicates that we probably have there the coronal line 1474 
the principal chromospheric lines, and the typical nebular line at 
about 500. 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 FEBRUARY 20^26 
/pOR the reckoning of time the civil day, commencing at 
' Greenwich mean midnight, counting the hours on to 24, 
15 here employed.) 


At Greenwich on February 20 

Sun rises, 7h. 6m, ; souths, I2h. 13m. 5673, ; sets, tyh, 21m. i 
deck on meridian, 10® 55' S. : Sidereal Time at Sunset, 
3h. 22m. 

Moon (New on February 22) rises, 5h. 52m. ; souths, loh. 25m. ; 
sets, 1511. 2m, ; decl. on meridian, 17® 6' S. 


Planet 

Rises 
h. m. 

Souths 
h. m. 

Sets 
h. m. 

Deck on meridian 

Q t 

Mercury 

7 33 

12 58 .. 

. 18 23 

... 7 34 S. 

Venus ... 

.. 7 49 ... 

13 27 .. 

. 19 5 

... 4 59 S. 

Mars . . . 

.. 7 3 i^ ... 

13 9 .. 

. 18 40 

... 6 23 S. 

Jupiter... 

.. 23 i6» ... 

4 17 .. 

. 9 18 

... 12 11 S. 

Saturn... 

.. 12 59 ... 

21 8 .. 

5 * 7 "^ 

... 22 23 N. 


* Indicates that the rising is that of the preceding evening and the setting 
that of the following morning. 

FeS. h. 

20 ... 2 ... Jupiter Stationary. 

22 ... — ... Annular eclipse of the Sun; visible only in 

parts of South America, Australia, and the 
South Pacific Ocean. 

24 ... 17 .. Venus in conjunction with and 1® 17^ north 

of the Moon. 


Variable Stars 


Star 

R A 

Dccl. 




h. in. 



h. m. 

U Cephei ... 

0 52-3 . 

. 81 16 N. . 

.. Ft‘b. 20, 

20 38 m 




M 25, 

20 17 m 

Algol ... ... 

.. 3 0-8 . 

. 40 31 N. . 

7 > 25 » 

6 5 m 

W Virgini^ ... 

... 13 20-2 . 

. 2 48 S. . 

.. M 22, 

23 0 M 

5 Librie 

... 14 S 4'9 •• 

. 8 4S. . 

.. M 24, 

0 31 m 

U Coronce ... 

... 15 i3’6 •• 

. 32 4 N. . 

.. M 20, 

23 19 fU 

S Libnx* 

... IS 14 9 . 

.. 19 59 S. . 

.. „ 21, 

tn 

U Ophiuchi... 

... 17 10*8 .. 

. I 20 N. ... ,, 20, 

and at intervals of 

3 27 ff# 

20 8 

B Lyrx 

... 18 45-9 . 

• 33 UN. . 

.. Feb. 24, 

4 0 m 

W Cygni 

... 21 31-8 . 

. 44 52 N- • 

.. „ 24, 

m 

T Pegasi 

• • 22 3'4 . 

.11 59 N. . 

.. ,, 20» 

M 

5 Cephei 

... 22 25 0 . 

• 57 50 N. . 

.. 23, 

21 0 m 


M rigntfies mtiximum ; n minimum. 


’ Meteor^ Showers 

February 23 25, near )3 Trianguli, R.A. 30®, Decl. 35® N 
: Also from .\Ionocero^, R. 120^, Decl. 5® S. 


GEOGRAPHICAL NOTES 

It would .seem that Dr. Oscar I^enz is only to leave Zanzibar 
this week. The Times Vienna Correspondent is mistaken in 
thinking that the Royal Geographical Society expects Dr. Lear 
to come direct to London. He must, of course, first render his 
i account to the Vienna .Society, which sent him out ; but after that, 

I it is hoped, he will come to London and tell his story. It is pos- 
: sible that before leaving Zanzibar he may have an opportunity of 
' giving Mr. .Stanley the benefit of his experience. Mr, Joseph 
Thomson, in a letter to the 7'imes^ endeavours to show that Air. 
Stanley is taking a to > rosy view of the prospects of his expedi- 
tion. -Mr. Thomson naturally insists on the superiority of the 
Masai Land route over all others. Certainly Mr. Stanley exag* 
gerate<l the<Iirficultiesof this route, and we are inclined to believe 
that, had it been selected, the expedition might have reached 
Emin Pasha so<)ncr than by the Congo. It .should he remembered 
that, even if all the vessels on the Middle and Upper Congo are 
available, they could not possibly convey a thousand people itt 
-ne journey — a good authority assures u.s that there must ne at least 
three journeys ; so that, unless Mr. Stanley starts on his land 
journey with only one-third of his caravan, instead of 35 days 
after leaving Stanley Pool it will take ICX3 days to reach the 
mouth of the Aruwimi. At the Kame lime we must believe that 
Mr. Stanley knows what he is about, and is not likely to lay 
himself open to the reproach of being so far out in his calculations. 

In the official report, just issue<l, on the administration of 
Lower Burmah during 1885-86, and Upper Burmah during 
1886, there are some interesting passages relating to the re- 
sources of the new British province. Agricultural products, 
such as rice, wheat, maize, and other cereals, are grown in large 
quantities. The country is believed to be rich itt mineral re* 
sourcc.s, and the subject is at present under the examination of 
the Geological Survey, Meanwhile it is known that the country 
to the nonh-ea.st of Mandalay is the richest, if not the only, ruby- 
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lacing tract yet discoverel. As to gold an 1 silver, nothing 
twormy is known. Jade and amber are found in parts, 
the most valuable of the Upper B.innah minerals is likely 
>e coal, of which there are certainly four fields, one of which 
, already yielded excellent fuel. 

)R. Holub, whose murder to the north of the Zambesi 
loublfiilly announced, may be remembered as the author of 
even Years in South Africa,^’ published about six years ago. 
set out some three years ago to march from the Cape to Cairo, 
tly for purposes of exploration, and partly to open up markets 
Antral Africa for Austrian commerce. He does not seem to 
e made much speed, 

^KOF. Miguel Marazta has made what seems a curious 
hropological discovery in the valley of Rebas (Gerona) at the 
. of the Eastern Pyrenees. There exists in this district a 
lewhat numerous ^roup of people, who are called Nunos 
'aids) by the other inhabitants, and as a matter of fact are not 
re than four feet in height (1*10 to 1*15 metres). Their 
lies are fairly well built, hands and feet small, shoulders and 
s broad, making them appear more robust than they really 
. Their features are so peculiar that there is no mistaking 
m among others. All have red hair ; the face is as broad as 
g, with high cheek-bones, strongly developed jaws, and flat 
>e. The eyes aie not horizontal but somewhat obli»{iic, like 
se of 'I'artarb and Chini\se. A few straggling weak hair-, are 
nd in place of be.n-d. 'Phe skin i>. pale and flabby. Nbrn 
I women are s :> much alike that the .se\ can only be told fnjm 
clothing, 'rhoiigli the mouth is large, the lips do not quite 
er the large projecting incisors. Tlie Nanoi.y who are the 
t of the other inhabitaut>, live endrely by themselves in 
bas. They intermarry only among them^elve^, so that their 
:uliarities continue to lie roprodtussl. Ihilirely without educa- 
1, and without any chance of improving their condition, they 
d the life of pariahs. Tliey know their own names, but 
cly remember those of their parent'^, can hardly tell where 
ty live, and have no idea of nuinboi‘>. 


JOHN HUNTER 

Hunterian Oration was delivered (m Mon lay afternoon 
in the theatre of tin- Koval ('(»l!ege of .Surgeons by the 
fsideht, Mr. .Savor), h'.R. S.. Senior Surgeon to St. IJarthoIo- 
w\ Ilo>pilaI. After a few intro<liictory lemarks, Mr. Savor) 
cecded to say that surgeons with one voice have proclaimed 
supremacy of Hunter above all wlio have ever stu licsl surgery, 
ideals of science liave aekrumledged liim to be among the 
cf of those who have in any age advanced human knowledge, 
was, and is, l)eyon<l and above all surgc^oii'., a idiilosophcr in 
gery. Ilis idea of the subject of his thoughts was far more 
‘quatc than that of other men. He was supreme in the scope 
I moth id of his woik He understood much better thasi those 
und him how* to engage in the interpietatioii of Nature; he 
t\\ best how to approacli and to disclose truth. I'or he m)t 
y understood tliat the problems which lay imme<iiately before 
1 were, of all, the most complex and difficult to solve, but he 
lid see also Umt they were not isolated but dependent ones, 
saw in the necessary relation in which they stood to others 
only means by which they could be worked out ; and on 
5 understanding he resolved to inve.sligatc the questions 
desired to answer. Mr. Savory next spoke of the 
ision of Hunter for collecting. His museum included, 
.said, not only—to use the word.s of Professor Pdower — 
lluslrations of life in all its aspects, in health and in disease ; 
jcimens of botany, zoology, palceonlology, anatomy, physio- 
y, and every branch of jiathology ; preparations made accord- 
; to all the methods then known ; stuffed birds, mammals, and 
itiles, fossils, dried shells, corals, insects, and jilants ; bones 
1 articulated skeletons ; injected dried and varnish jd vascular 
iparalions ; dried preparation; of hollow viscera, me-curial 
fictions, dried and in spirit ; vermilion injections ; dissected 
jparations in spirit of both vegetable and animal structures, 
ural and morbid ; undissected animals in spirit, showing ex- 
nal form or awaiting leisure for examination ; calculi and 
‘ious animal concretions ; even a collection of microscopic 
fects, prepared' by one of the earliest English histologists, W. 
iwson j but it extended to minerals, coins, pictures, ancient 
its of mail, weapons of varioius date-; and, nations, and other 
called * articles of tfer/t/, ’ Hunter’s labours in surgery \vere 
xt referred to. He was ever searching for principles, but 


strove to reach them only through facts. Facts always first, 
but never facts only ; from facts to jirinciples. . He understood 
that all progress mainly depends on the power of grouping and 
uniting for some new purpose facts that have been discovered 
independently and that are daily being revealed, yet with little 
or no reference to the principles they are found to sujiport. 
He saw that surgery, in his time, was but a rude, empirical 
art, consisting of little else than a knowledge of many facts 
which stood in no visible relation to each other, and of many 
more opinions which, for the most part, had no relation, or 
but a very distant one, to any facts whatever. He held that 
surgery should be raised from a collection of such creeds to the 
rank of a science, but this could be only by founding its practice 
up in some principles. The discovery of so ne, at least, of these 
principles was Hunter’b final aim. But those principles could 
not be reached by guc: 5 sing. They could be approached only 
through the orderly investigation of facts. But then an explana- 
tion of these facts themselves could Vx* only through the truths of 
physiology. The signs of disease could be understood only by 
him who had studied the laws of life and health. An intelligent 
interpretation of the one could be only in inoporlion to a previous 
knowledge of the other. But the problems of life, of health, 
are presented to ui in man in their most c implex form —in a 
form .so difficult that even Hunter could not solve it. They must 
]>e reduced to simj>ler tenns through a .study of the low'er forms 
of life. Thus, with the ulli nale ami of relieving human .suffer- 
ing, Hunter studied the jihenomcna of motion in [flants. Nay, 

, he went further, to crystals and other forms of inorganic matter ; 

I and he says: *‘The better to understand animal matter, it is 
necessary to understand the tir iiierties of comm in matter, in 
onler to ‘^ec how far these properties are in^oduced into the 
vegetable and animal operations.'' The singleness of jHirpose 
with whicli Hunter worked is made evident, Mr. Savory 
continued, not only in the actual result of his labours, for 
no human being with diviilctl interests could rival such 
achievements, but in the reconl, a.s we have it, ol the life 
he led. He gave not only the whole of his time — yes, the 
whole of it in no mere conventional .scn>jc— and all liis great 
])owcrs, his mind and body alike, to the one object of his life ; 
i)ut to this he sacrificcii all that he jiossessed, all that he could 
gain. To this he devoted, without stint or scruple, his money, 
his fricnddiiji>, all his other intel•est^. What any other man 
would have con -ihlo red impo.ssihle, he made ])racticable. And 
this to no pcisonal end. He was careless of all rewards save 
that which was to him para uount, the discovery of truth. A 
noteworthy point in the character of Hunter appears to be fiund 
in the relation which, in him, thought bore to action. He com- 
l)ine<l in himself in a singular degree the power of conception 
and of execution. He not only saw much further, hut he was 
able to do much more than most others. He saw as Bacon saw 
— and the idea wa; probably as original with liim as with Bacon 
— that the systematic an<l thorough examination of facts was the 
first thing to be done in science, “and that, till this had been 
done faitlifully and impartially, with all the appliances and all 
the safeguards that cxpeiience and forethought could suggest, 
all generalisations, all anticipations from mere reasoning, must 
be adjourned and postponed ; and further, that, sought on these 
ondiiions, knowledge, certain and fruitful, beyond all that man 
then imagined, could be obtained.*’ But he went immeasurably 
further than the great prophet of .science in putting his con- 
ceptions to the proof in imperishable work on the lines he 
had laid down. “I only sound the clarion,” said Bacon, 
proudly, “bull enter not into the battle.” Hunter soimded 
a clarion the echoes of which are reverberating still, but 
he entered into the battle also, and was a’ways found where 
the blows fell thickest, and we are in iiosses.^ion of the 
spoils. In his museum there is, at once, the clearest evi- 
dence of the idea and the richest fruits of execution. In speak- 
ing of Hunter’s general education, Mr. Savory proceeded to say 
that if Hunter had received a good general education in early 
years he would have beeh all the better for it. lie would have 
lost nothing. His mental powers could have been in mway 
impaired ; on the contrary, enhanced. He would have recorded 
the results of his labours in better order, with more light and 
greater effect, and we Htould have had the advantage of a 
clearer revelation of his thoughts. But all this is very tar from 
saying that Hunter wa; not, in the strictest sense, an educated 
man. He was not, indeed, a scholar. If ihi subtle rendedni^ 
of a Greek poet, or the skilful tmning of a Latin verse be the 
sole test cf culture, he gave no sign of it. Of ancient lore he 
\vn< <sadlv destitute. In Literis HumaHiorihus he could have 
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had no place. But if a transcendent knowledge of Nature and 
her wa3^, if a firm and ample grasp of her noblest truths, be 
accounted education, if the devotion through a lifetime of 
gigantic intellectual powers and of a' truly loving heart to the 
reverent study of God^s works be adture, then Hunter, though 
not a man of letters, was surely a highly educated man. The 
fame of Hunter, aftcfr all, falls far short of him. It may, with- 
out exaggeration, be said that he is really greater than to most 
men, even to most sutgeons, he appears to be. It is only after 
a review of the whole of his vast labours, in their mutual rela- 
tion, not merely after a study of the merits of his numerous 
papers, each taken by itself, hut in an attempt to appre- 
hend the scheme to which all his labours were subser- 
vient, that we are in any measure able to realise the 
stren^h of Hunter’s genius. Then, as the chief merit 
of his work is not of a character to catch at once the 
eyCf even of one who searches for it, so bis subject is not one of 
widespread or popular interest. Of all men who have achieved 
greatness, Hunter requires to he studied with most diligence, 
the more so because of the absence of all literary skill. And 
there can be no doubt that he shared the fate of all those who 
have been, like him, in advance of their time. He wms so far 
beyond his contemporaries as to be, f-ir the most part, out of 
their reach, and therefore they left him alone ; and even his 
successors have not always found him out. It may, indeed, be 
said to have been almost by an accident that, in as-ociation with 
the possession of his museum, we have periodically a festival in 
honour of his memory. Such, then, at least in the eyes of one 
who, though from afar, has long and earnestly looked up to 
him, was John Hunter. Beyond all cavil, if the word have any 
meaning for us, he was a man of genius — a man supremely 
endowed with power and faculties for the discovery of truth. 
With little education at the outset of life, without the advantage 
of the schools, he found himself face to face with the deepest 
and most mysterious problems of Nature, and he was forthwith 
able to take full measure of the magnitude of the task. It 
seems never to have recurred to him that he could snatch an 
answer by surprise ; that a solution could be reached by any 
short or sudden means. But his survey assured him that upon 
one plan only, hut by that abundantly, could success be made 
certain. So with patience, w'hichof itself has been called genius, 
he went back to the beginning. It was genius too, and that of 
the highest order, todbeein, at so vast a distance, where the 
beginning lay. But there he placed him- elf, and from that point 
went forwani only when he ha<l made each footstep sure. Who 
shall say that his imagination was not fertile, or that he faltered 
in the use of it? Vet no seductive theory tempted him into 
undue haste, and though sometimes drawn aside by a specious 
speculation, he seemsbardly ever to h.ave Ijcen lost in an unsound 
conclusion. And when he fell, the treasures he had won were 
found not only in the multitude of facts he had garnered, or 
even in the principles which, by virtue of the facts he had dis- 
covered, were made plain, but also in the very plan and purjx>se 
of his work. For, from the height on which at length he stood, 
not only can the path he trod be clearly traced, but the highway 
thenceforward is disclosed. .So is the greatness of John Hunter 
to be estimated, not only by what he discovered, but rather by 
the lesson and example of his work. Truly it may be said of 
him that he did much. Truly it may be said of him 
that he .showed how much more there is to be done. “ He 
being deatl yet speaketh,” still speaks to us as no other 
msm before or since has spoken. But when and where can his 
voice be heard most plainly ? Are the spirits ot those who ha\'c 
shaken off *‘this muddy vesture of decay” permitted to revisit 
the scene.s of their earthly labours ? Can they still be with us 
on our way? If the soul of this mighty son of science is ever 
in our midst, surely his favourite haunt must be now within 
these walls — in the museum which will soon almost surround us, 
at once his most graphic and glorious monument. The memory 
of Hunter, like the memory of the greatest men of every age, 
is iroperishably enshrined. Art, in her noblest efforts, has 
striven to make his form familiar to us. His name is 
stamperl in in<lelible characters on the records of human 
progress. But, before all, he lives in, and draws the breath 
of life frf*m, his own immortal works. And of these none 
can be so truly a memorial of the very man as this ; no other 
can so resemble him, can possess so much of him, can tell so 
fully of what he was ; can so perpetuate him in the vast store of 
facts, in the purpose for which th^ are set forth, in the illustra* 
tion of principles, in the suggestion of truths beyond those it 


can show, above those it can reach — in all this, 1 say, no 
memorial, however majestic, can rival our museum. The 
foundation of this with his own hand and his whole heart he 
laid ; it has grown, and still is growing, from his strength, and 
it must be made for ever worthy (^f liis name. 

C/mVKRS/TV AMI) ICni/CATlOMAL 
INTEUJGENCE 

OxFORp. — The following new' Ktaminers have been appointed 
in the Natural Science School : Mr. V. H. Veley (Chemistry), 
Dr. W. H. (iaskell and Prof. Ray Lankester (Biology), Mr. J. 
V. Jones (Physics). Mr. \V. W. Fisher and the Kev. F, J. 
Smith are to be Examiners in the Pass Schools. 

The Siblhorpian Professorship of Rural Economy is now 
vacant, and canditates for it are requested to send in their appli^ 
cations to the Registrar of the University before March 10. 

The Board of the Faculty of Medicine has issued a list of 
subjects to be offered in the first examination for the B.M. 
degree under the new medical statute^. 

Scholarships in Natural Science are announced for competi- 
tion at Merton, Corpus, ami Queen’s, an.l at New College. 


SCIENTIFIC SERIALS 

Anii'riain yourna) of Scictico^ January. — The ISIuir glacier, 
by G. Frederick Wright. 'I'he paper contains an exhaustive 
study of this interesting glacier, which lies in the Alpine region 
of Alaska at the head of Muir Inlet, Glacier Bay, in 58'* 50' N, 
lat., I36'’4 o' W. long. It forms a frozen stream some 5000 feet 
wide by 700 deep, entering the inlet at a mean rate of 40 feet, 
or 140,000,000 cubic feet. j>er d.ay, during the month of August. 
The vertical front at the water's edge is from 250 to 500 feet, and 
from this front icebergs arc continually breaking away, some 
many hundrc<l feet long, with a volume of 40,000,000 cubic feet. 
The glacier appears to be rapidly retreating, there lacing indica- 
tions that even since the beginning t»f this century it has receded 
several miles up the inlet, and fallen 1000 or 150D feet below 
its former level. — On the age of the coal found in the region 
traversed by the Rio (irande del Norte, by C. A. White. The 
carboniferous beds occurring it various points in this region vary 
greatly in <|U.ility, but none of them appear to be earlier than 
late Cretaceous age. — Phe viscosity of steel and its relations to 
temper (continued), by C. Barus and V. Strouhal. Amt ng the 
chief results of the authors' further experiments, as here de- 
scribed and tabulated, is the light thrown on the crucial import- 
ance of the physical changes which steel undergoes during 
annealing at high temperatures between 500® and 1000® C. Within 
these limits <»ccur several nearly coincident phenomena : such as 
Gore’s sudden volume cxpaii'^ion ; Tail’s sinuously broken thermo 
' electric resistance ; Gore-Baur’s siulden disappearance of magnetic 
I quality ; the passage of carbon from uncombined to combined ; 

Jean’s critical cementation temperature ; .ind the authors’ own 
I unique maximum of viscosity. — On the nature and origin of 
‘ lithophysac, and the lamination of acid lavas, by Joseph P. 

I Iddings. The data upon which the conclusions here stated are 
ba.sed were obtained from a study of the various forms of structure 
! and crystallisation assumed by acid lavas in cooling, ns observed 
j while prosecuting the work of the United States Geological 
I .Surv'cy in the Yellowstone National Park under Mr. Arnold 
; Hague. The lithophysic, com|x>sed of prismatic quartz, tridymite, 
.soda-orthoeJase, fayalitc, and magnetite, apj>ear to be of aqueo- 
igneous origin, having been pro<luced by the action of the 
absorbed gases upon the molten glass from which they were 
lilierated during the crystallisation consequent upon c^ling. It 
also seems highly probable that the differences in consistency and 
in the phases of crystallisation pro^U1cing the lamination 01 this 
rock were directly due to the amount of vapours absorbed in the 
various layers of the lava and to their mineralising influence.— 
The l.itest volcanic eruption in Northern California, and its 
peculiar lava, by J. S. Diller. The volcanic district h^ 
described is that of the so-called ** Cinder Cone,” near Snag 
Lake, North California, where the recent character of the 
eruptive phenomena is most striking as compared with other out- 
bursts in the same region. The lava field, some three square 
miles in extent, is of basaltic type, but remarkably anomalous m 
containing numerous grains of quartz, sjpd very high percentages 
of silica and magnesia with correspondingly low quantities ot 
the oxides of iron. — On the texture of massive rocks^ by 
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ofge F, Becker. From his researches the author infers that 
rphyries may form at any depth and no matter how slowly the 
[iperature of the magma may sink, while granular rocks can 
rcely ever have been thorouglily fluid or homogeiie »us, but 
re often consolidated at pressures extremely moderate com 
red with those at which it is certain that jiorphyries would 
m. — A fifth mass of meteoric iron from Augusta County, 
rginia, by George F. Kuiu. This specimen, which comes fiom 
5 same place where was found the largest of the tliiee masses 
>t described by Prof. Mallet, >ielded, on analysis : iron 90 293 ; 
:kel« 8*848 ; cobalt, 0*486 ; phosphorus, 0*243 ; carbon, 0*177 ; 
tb traces of copper, tin, sulphui, silica, manganese, chromium, 
d chlorine. — Note on the oiigin of comets, by l)aniel 
rkwood. It is argued that, although most comets are of intcr- 
illar origin, some of short period may have had their rise 
thin the solar system. - - The bichromate of soda cell, by 
iwyn 1 -ewis Harding. The esperiments here described tend 
show that this is a most efftcient cell, whose effectiveness, as 
• as its constancy is concerned, might be materially increased 
intereban^inp the positions of the electrodes with their 
rrounding liquids, after the fa-jhion of the Fuller cell. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, January 13 — “ Sunpleinentary Note on the 
dues of the Napierian Logarithms or 2, 3, 5, 7, aud 10, and 
the Modulus of Common Logarithms.*’ By Prof. J. 
dams, F.R.S. 

In vol. xxvii. of the Proceedings of the Royal Society, 
», 88*94, the author has given the values of the logarithms 
ferred to, and the value of the modulus, all carried to 260 
aces of decimals. 

The calculations in that paper were carried to several more 
‘cioaal places, but the application of an equation of condition 
tiich supplied the means of testing the accuracy of the whole 
ork, showed that errois had crept into the work which vitiated 
e results beyond 263 places of decimals. 

Through inadveitencc, however, the results were printed in 
e above paper exactly as they were given by the calculations, 
though several of the later decimals, especially in the value 
and for the modulus, weie known to be wrong. 

The author has now succeeded in tracing and correcting 
,e errors which occurred in the former calculations, and the 
[uation of condition which tests the accuracy of the work is 
m satisfied to 274 places of decimals 

The present paper gives the parts of the several logarithms 
•ncerned which immediately follow the first 260 decimal places 
already given in the former pajici, and likewise the corrected 
tiue of the modulus, which is found to he— 

= *43429 44819 o33<;i 83765 11289 t 3 )rf O0308 2294^ 97005 

65661 14453 78316 58640 492^8 87077 472)’ 24949 33843 17483 

18706 10674 47')6i 0 3733 64167 92S71 58963 90656 92210 64662 

81226 58521 27086 56807 03295 93370 86965 88266 883J1 16360 

77384 90514 28441 48666 76864 65861 85135 21234 ^7653 

43543 43573 17253 83562 2186S 25 

hich is true to 272 or 273 place*, of decimals. 

February 10. — “Contributions to the Metallurgy of Bismuth ” 
y Edward Matthey. 

“An Inquiry into the Cause and Extent of a Special Colour- 
elation between certain Exposed L 'pidopterous Punx* ami the 
irfaces which immediately sunound them.” By Edward B. 
3uUon. 

Linnean Society, Febiuary 3.— W. CarruthersT'F.'TnTT 
resident, in the chair.— Dr. M. C. Grabham and Capt. G. 
/^ingate were elected P'ellows ol the Society.— Mr. G. Maw 
.hibited a Narcissus cyclamineui grown by him from bulbs 
nt by Mr. A. W. Tait, of Oporto. The plant in question 
0$ known to Parkinson (1640), afterwards was lost of, and re- 
scovered by Mr, Johnston, near Oporto, in 1885.— Mr. Maw 
lowed a drawing of Crocus Karducharntn^ and another, for 
imimriaon, of C. zonaius, from the Taurus, to which it is allied. 
-Brigade-Surgeon J. E. T. Aitchison read a paper on the 
ana and flora of the Afghan boundary. The zoological c )l- 
ction obtained comprised, in round numbers, 20 species of 
ammals, 130 species of birds, 35 species of reptiles, 7 species 
fish, and over 100 species of insects. Among these, many 
m new to science. Of special interest is the mole-like rat, 
lUHus fmcicapillus^ hitherto only known from the type ob- 


tained forty years ago at Quetta. In certain places the ground 
is riddled with the bunows 'of this and other rodents. The 
geogra]>hical range of the tiger goes east and noitU to Bala 
Murghab ; that of the cheetah to the valley of the Heri-rud. 

A pheasant {Phasiaum pittu tpahs) and woodpecker {(Sretnus 
^otii) are new. With some exceptions, the birds aie chiefly 
migratory, theii arrival in spring following each other in quick 
succession. The Biahmim diitk {Casana ruUla), unlike its 
congeners, nests and lemains thioughout the year. The most 
abundant species of buds aic, among the genera Saxicoia, 
LamuSf Sylvia^ Moiacilla^ and Emberiza, An adult tine ex- 
ample of Nata oxiana is a museum acquisition, as the species 
heretofore has only been lecognised from young undeveloped 
si>ccimens. Regaiding the insects, 20 are new, though, taken 
as a whole, the insect muna resembles that of Aiabia and North 
Africa, rather than that of India proper. The botanical collec- 
tions amount to 800 species, and probably xo,ooo specimens of 
plants. Over 100 are new to science. The author gave some 
account of the physical features of the districts traversed, and of 
the climate Taking these into consideration, he states that the 
plants do not represent what is generally recognised as an 
Oriental flora, being chiefly composed of northern Persian and 
Arabian forms, augmented by Cential Asian and Siberian types, 
with a few West Himalayan or Tibetan, and still fewer repre- 
senting the Punjab or Scind. Beside these are a fairly repre- 
sentative local flora ; say, one-sixth of the collection, yuniperus 
exceha is the only indigenous conifer ; neither oaks nor species 
of ACsculus^ Olea^ or Myrtu^ were met with. Populu'* Euphra- 
tica forms forests in the river-beds, but as long as the tree is 
situated near water it is indifferent to altitude. Out of 75 natu- 
ral orders, Compositse and Leguminosae gieatly preponderate 
over the others, containing 81 and 80 species respectively. In 
Compositac, Coustnia heads the genera with 18 species ; Cm- 
iamca has 10 species. Of 80 species of Leguminosae, 39 belong 
to the genus Astragalus, 14 of these being new. Of 61 species 
of Graminese, all are well known. The Crucifersc collected 
number 56 species ; sevcial are new. Chcnopodiacese follow 
with 39 species, Labiatae with 35, Boraginacese 32, Um^llifersc 
30, Caiy’ophyllacea* 30, Rosacea; 27, Liihacea; 26, Euphorbi- 
acea* 16, Polygonacex 15, Ranunculaceo; 14, Rubiacea; and 
Cypciacca; each 1 3, Scrophularinco; and Plantaginea: 10 and ii 
respectively. The orchards at some of the villages are surrounded 
with high walls, inside which is a row of mulberry-trees grown 
foi the breeding of silkworms. In the Afghan gardens, beet- 
root, carrots, turnips, cabbages, radishes, and tomatoes are 
raised, and these are of excellent quality. In the fields, besides 
wheat, ryey and barley, opium, to])acco, melons, and certain 
oil-seeds are cultivated. Cotton is grown, but the quality of 
the fibre is poor. Several plants of pharm iceutical value 
flourish — Galbanum, Ammoniacuiii, &c., and of these the author 
gave a full account. 

Zoological Society, Februar> i.— Dr. St, George Mivart, 
F.R.S., Vice-President, m the chair. — Mr. F. Day ex- 
hibited and made remarks on a hybrid fish supposed to be 
between the pilchard and the herring, and a specimen of Salmo 
pur puratu\ rearetl in this country. —Mr. \V. L. Sclater ex- 
hibited and made remarks upon some specimens of a species 
of Peripaius which he had obtained in British Guiana during a 
recent visit to that country, and added some general observation > 
on the distribution and affinities of this singular form of arthro- 
pods. — Mr. A. Thomson read a report on the insects bred in the 
Society’s Insect House during the past season, and exhibited the 
insects rcfeired to. — A communication was read from Dr. B. C. A. 
Windle, containing an account of the anatomy of llydromys 
chfy^ogasUr, — Mr. Martin Jacoby read a paper containing an 
account of the Phytophagous Coleontera obtained by Mr. G. 
Lewis in Ceylon during the years 1881, 1882. About' 150 new 
species were dcsciibed and many new generic forms. — Mr. F. E. 
Beddatd read some notes on a specimen of a rare American 
monkey, Brachyurus calvus, which had died in the Society’s 
Gardens. — Mr, Oldfield Thomas read a note on the mammals 
obtained by Mr. H. H. Johnston on the Camaroons Mountain. 
— A paper was read by Capt. Shelley, containing an account of 
the birds collected by Mr. H. 11. Johnston on the Camaroons 
Mountain. The collection contained thirty-six specimens refer- 
able to eighteen species, and of these four were new to science. 
— Mr. G. A, Boulenger read a list of the reptiles collected by 
Mr. H. H. Johnston during bis recent visit to the Camaroons 
Mountain. — Mr. Edgar A. Smith read a paper on the MoUusca 
collected at the Camaroons Mountain by Mr. H. H. Johnston, 
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and gave the description of a new species of Cibf>tts, proposed 
to be called Gihfms johtntoni^ of which specimens were in the 
collection. — A communication was read from Mr. Charles O. 
Waterhouse, containing a list of some coleopterous insects 
collected by Mr. 11 . H. Johnston on the Caroaroons Mountain. 

Geological Society, Januaiy 12. — Prof. J. W. Judd, 
F.K.S., President, in the chair. — The President announced the 
sad loss which the Society had sustained since the last meeting 
by the death of Mr. John Arthur Phillips, F.R.S., who had 
been for several years a valuable member of the Council, and 
one of the Vice-Presidents of the Society. — The following com- 
munications were read: — The Ardtun leaf-beds by J. 
Starkie Gardner, with notes by Grenville A, T. Cole. The 
description of these beds by the 1 )uke of Argyll thirty-five years 
ago indicated that enormous tracts of trap in the Inner Hebrides 
were of Tertiary age. Prof. l>lward K<irl>es, who described the 
leaves, inclined to the idea that they might be Miocene ; but in 
estimating the value of this conjecture, w’c must remember that 
at , the time the existence of Dicotyledonous leaves of similar 
aspect, but of undoubteilly Cretaceous ago, M as quite un-u'^pected, 
and that no typical Kocene flora had then been properly investi- 
gated or described. Prof, liter adopted the opinion that the 
age of this formation was Miocene, and unfortunately extended 
its application to foirm.ations containing similar floras in Green- 
land and elsewhere. 'Die writer of the present communication 
tried to show' that in'-tcad of belonging to the Miocene, these 
floras arc of Focene age, and fact older than the '1 hanct beds. 
He also re-descriled the plant-beds, and maintained that they 
are part of a rather ^extensive series of sedimentary rocks interca- 
lated among the lra]is.— On the Kchinoidea of the C'rclnceous 
strata of the Lower Narbada region, by Pix^f. P. Martin Thmcan, 
F.K.S. — On >ome Dino-aurian vcrteljra* from the Cretaceous of 
India and the Die t)f Wight, by R. Lydekker. — Further no'es 
on the results of =ome deep borings in Kent, by W. Whitaker. 

January 26. — rr<jf. J. W. Judd, F. R.S., President, in the 
chair. — 'I'he following communications were read: — On the 
correlation of ihe I’ppcr Jurassic rocks of the Jura with those of 
England, by Thomas Kobnts. — 'Ihe physical history of the 
Bagsbot Beds of the London I asin, by the Hev. A. Irving, 'bhe 
author, in reviewing the position talen up by him, attempted to 
estimate the value of such palaeontological evidence as exists, 
and insisted on the importance <;f the evidence in the 
first place. He gave rca<^< ns for considering the e\idcnce of 
]5ebblc5, pipe-tlay, cleii'cti natciial'', irony cf ncretinns, per- 
centages of elcmcntrry carl (-n (ranging in the more crrlKmaccous 
strata up to nearly 21 ] er cent, • t.ikcn together withihe exhlence 
of carbon in c<'mbination, as a«1ducefl in former pat>ers, 
leater Diatems U',c\v, ] erhay s, rccorfled for »be fir^t time in the 
Middle and I.owei P»agsh<A>, and the microsc<»pic structure of 
the sands and days, as furnishing such a cun ulalive proof of the 
fluviaiile ard delta f>rigin of tlie majority of the Middle and 
Lower Bagsbot Beds, as can hardly be gainsaid ; while he 
regarded the wide distribution of the Sarsens as indicating, 
along with the fauna, a much gre.i^er areal range formerly of the 
Upper Bagsbot than rd the strata below them 

Mincralogical Society, Januar)' ii.— Mr. L. Fletcher, 
President, in the cl\air. —Messrs, A. Piingte, fi. T. Prior, and 
J. M. Thomson, were elected Mcml^rs. — 'I he following papers 
W’cre read f)n a specimen of meteoric iron found at \un<lagin, 
West Australia, in 1884, by Mr. L. Melcher, President. -- 
Additional notes on the feldspar from Kilima-njaro, by Mr. L. 
Fletcher, and Mr. IL A. Miers,— On the c»ccurrence of grecn- 
ockite in a new locality, by Prof. M F. Hcdnlc. — Note on a 
form of calcite from Heilim, Suiherlanclshire, by Prof. M. F, 
Heddle — Note cn the occurrence of bismutite in the Trans- 
vaal, by Mr. H. Louis.— Notes on celcstinc from Glcucestershire 
and on apatite from Fast Cornwall, by .Mr. R. H. holly. — Note 
on the presence of lead in calcite from l.eadhilis, by Mr. J. Stuart 
Thomson. —On the use of gnomonic projection, by Mr. H. A. 
Miers. — Prof. Judd exhibited a specimen of anew terrestrial alloy 
of iron and nickel (NijFe) discovered in New Zealand by Prof. 
Ulrichs.— Colonel MacMahon exhibited a crystal of sapphire 
from a vein which had l>cen revealed by a landslip in the south- 
east of Cashmere, about the year 1880. 

Paris 

AcAdemy of Sciences^ Februaiy 7.— M. Gosselin, President, 
In the chair. — Movements of a bird^s wing represented according 


to the three dimensions of space, by M. Marey* In continuatiort 
of his first communication on the night of birds, the author here 
show’s, by a series of chrono-pholographic images, how thd 
movement of the wing is made according to the three dimensions 
of space. One of the illustrations gives a synoptic view of Ae 
projections of the wing on three different planes at ten successive 
instants of a single revolution, thus containing all the elements 
necessary to determine the continuous action of the wdn^ 
Further chrono-photographic experiments arc promised, which 
will convey a complete representation of all the alar movements, 
.and in general of all notions relating to the kinematics of fiight. 

— On the red fluorescence of alumina, by M. Lecoq de Bois- 
Imidran. — On the composition of the ashes of cider, by M. 
G. Ixchhrtier. The study of the composition of the ashes • 
which ciders yield by incineration is here undertaken, both for 
its vcicntilic interest and on account of the indications it may 
give of their purity. The author inquires whether this composi- 
tion presents uniform distinctive characters whatever its local 
origin, and finds that the a.shcs of the cider apple are in no way ^ 
modified by the nature of the soil. He also shows the differ- 
ences existing between the ashes of the fruit, the leaf, and the 
wood of the apple-tree, — Experiments relative to the anti-phyl- 
loxeric disinfection of the grape-vine, by MM. Georges Couanon 
and Etienne Salomon, 'bhe varying results of M, Balbiani’s 
already de*^cribed process arc here reported from various districts 
throughout France for the year 1S86. Although generally satis- 
factory, the remedy was found in some cases to be as bad as the 
evil, the failure being rttributed either to the unhealthy state of 
the plant or to climatic or • iher local conditions. — Fresh 
researches on the action exercised by cuprous preparations on the 
development of the Perr nospora of the vine, by MM. Millardet 
and Gayon. Hiese experiments, canied out last September,, 
fully confirm the conclusion already .anticipated by the authors,' 
that in these mixtures t):e essential prophylactic agent is the 
copper <lissolved by rain-water and dew. — Memoir on the deve- 
lopments of naval geometry, wdlh application to the calculations 
of stability, by .MM. Gujou and Simart. The authors consider 
their meiho<l as a distinct improvement on those of their prede- 
fcssor^. ChaiJe- Dupin, Tb'avai®, Rankine, Rcech, Leclert, and 
Daymard. I'hanks to their new formulas, the still laborious 
calculations which are retpiircd even by fiaymaid’s n;etho<l 
^recently crowned by the Academyl are much shortened. — Geo- 
graphical co-ordinates of Punta-.Arenas, by M. Cruls. For this 
im[=ortajit station the following values have been recently deter- 
mined : Latitude 53’ 0' 38" '6 S. ; Longitude 4)1. 43rn. 36*09 r. 
west of Greenwich. — Fquatf»rial observations of the new comets, 
Biooks and Barnard, made at the Observatory of Algiers with 
the o*5om. telescope, by MM. Trequed and Kamband. — On 
entire algebraic scTie®, by M. T.. Lceornu. — Some experiments 
on aerial cchlies, by M. Ch. Weyher. The experiments 
here described deal with watcrsj>ouis in the open air, with 
whiilwinds in an inclosed ‘^pacc, with the attraction pro- 
ducet! by vortices, and with the variation of temperature 
in an eddy. — On the electrolysis of alkaline solutions, by 
M. Duter. In the electrolysis of aqueous solutions of potassa, 
sod.a, baryta, or lime, the volume of oxygen liberated on 
the positive elect ro<!e is considerably less than half that of 
the hydrogen lilreratcd on the negative electrode. But with a 
wide platina plate for positive and a fine platinawire for negative 
electrode, the author obtains one volume only of oxygen for four 
of hydiogeii. In the electrolysis of .alkaline solutions there 
appt.ir to be formed small quantities of a superoxygenated com- 
pound cori.bined with an alkali in such a way that it ernnot be 
liberated by cdaillition hut only by an acid. Thi.s appears to 
I e a peroxide (jf hydr(>gen, by the existence of which M. 
Berihclot explains various reactions, such as that of the per- 
nmnpaf.nte of potassa on oxygenated water.-— The principle of 
maxmium laliour and the laws of chemical equilibria, by Af. 

Le Chatclier. It is shown that under a single law may^ be 
reduced all the phenomena without exception of vaporisarioh, 
allotropic transformation, and di sociaUon from ~ tfOO" C,, 
boiling-point of oxygen, to -f- looo'' C., point of dhsociation of 
the oxide of iridium, — Action of the oxide of lead on some dis- 
solved chlorides, by M. G. Andr^, Some true oxychl^des 
here dc8cril>ed, which the author has obtained by studying the 
action of certain oxides on the solutions of the alkaline earthy 
chlorides. — Combinations of the glycerinate of j^tassa with the 
monatomic alcohols, by M. de horcrand. The glycennates 
here studied arc those of mcthylic, ethyllc, propyllc, amyliCf 
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THE OWENS COLLEGE 
\$ Owns College : its Foundation and Growth, and its 
Connection with the Victoria University^ Manchester. 
By Joseph Thompson. (Manchester: J. E. Cornish, 
1886.) 

■'HE future historian ol the progress of education 
in England during the nineteenth century will 
jard the foundation of the Owens College, Manchester, 
an event of the first importance. The idea of esta- 
shing, in the midst of our great manufacturing towns, 
itxtutions devoted to the higher learning was not new. 
le experiment had been tried in various forms in Man- 
ester itself, but had alw’ays failed. A College of Arts 
d Sciences was founded in 1783 by some of the leading 
*n in the town and county, but, owing to a super- 
tious fear of a tendency of a taste for knowledge to 
fit young men for ordinary business, this excellent insti-^ 
tion had not a long existence.” In 1836 meetings were 
Id, and a scheme was drawn up for the establishment in 
anchester of a College for general education. In the 
ring of 1837 it was proposed to elect a Medical Faculty 
connection with the College ; but, before another year 
ssed, the scheme was abandoned, as very few pupils 
me forward. 

Institutions which aimed chiefly at the preparation of 
ndidates for the Nonconformist ministry were more 
ccessful. The Manchester Academy, and the Lanca- 
ire Independent College, founded in 1786 and 1840 
jpectively, are active now ; but while the latter is in 
>se alliance with the Owens College, the former has 
igrated to London. It was not the desire of business 
in for culture or for technical education, but a demand 
the part of Nonconformist professional men for a train- 
g which the tests imposed by the older Universities 
ibarred them from obtaining there, which enabled these 
ititutions to survive when others failed. Nay, more; 

? strongest argument which George Faulkner brought 
bear on his friend John Owens, to persuade him to 
cr the will by which he had made him his heir and to 
ind a College, was that as he had such strong pre- 
lices against the tests imposed at the older English 
diversities, he could enable young men to obtain an 
ucation equal to that of the favoured institutions, 
thout these hindrances.” 

But, whether or no Owens w^as influenced mainly by 
feeling of indignation at an injustice which has now 
en long removed, his benefaction has produced re- 
Its even wider than those which have followed the 
olitxon of the tests he disapproved. The Owens Col- 
fe was the first example of the successful establishment 
a manufacturing town of an institution which gave to 
comers a University education. When Manchester 
d proved that success was possible, others were not 
►w to follow where she had led. The Owens College 
LS opened in 1851. For some years it seemed that it 
« to share the fate of its predecessors. At length the 
o turned, and the passing of the Owens Extension 
dl^e Act in 1 870 marked the attainment of assured | 
:ces8. In that year Newcastle established a College | 
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of Physical Science, the Yorkshire College was founded 
in Leeds in 1874, and now no large town considers its 
educational equipment complete if it cannot point to a 
“ Univ^sity College ” in its midst. The importance of 
this result can^ hardly be exaggerated. In the midst 
of a great democratic movement, it has been prac- 
tically proved that culture and learning need not be 
the exclusive property of the few. The provincial 
Colleges have made it possible for the young artisan 
to obtain instruction from, and to test his own abili- 
ties by contact with, teachers who are masters of the 
subjects they profess. The Owens College is, no doubt, 
as far as its day classes are concerned, a middle-class 
institution. But its authorities have also developed a 
system of evening lectures, by means of which many a 
working-man has made his first step upwards from the 
ranks. 

At first, the Council and Staff of the College had to 
face the difficulties which beset pioneers. The religious 
difficulty met them at the outset. An early attempt at 
amalgamation with the Medical School failed. The Pro- 
fessors one and all complained that, through lack of a 
sound elementary training, their students were unable to 
profit by the instruction they gave. The worst that can 
be said of [the College],” remarked the Manchester Ex- 
aminer of July 20, 1858, “is that it is too good for us. 
It is out of place here, just as a missionary may be said 
to be out of his place on the coast of Africa. He offers 
the Gospel, and the people want Sheffield blades. . . . 
The crowd rolls along Deansgate, heedless of the prox- 
imity of Plato and Aristotle, . . . And where is poor 
learning all the while ? Going through its diurnal mar- 
tyrdom of bootless enthusiasm and empty benches.” 

The men who had the fate of the College in their hands 
were not, however, daunted by cold comfort such as this. 
Gaps in the Staff were promptly filled up. Principal Scott 
resigning on account of ill health, his place was filled by 
Prof. Greenwood, and Mr. Roscoe was selected to fill the 
vacant Chair of Chemistry. Nor was this confidence 
misplaced. Almost contemporaneously with these ap- 
pointments, the dwindling number of students began to 
increase, and within some half-dozen years the difficulty of 
preventing failure was followed by the difficulties of pro- 
viding for success. In 1864 we hear of the “insufficient 
or unsuitable accommodation furnished by the College 
buildings.” In 1865 Prof. Clifton reported that the per- 
centage of carbonic acid in the air of his lecture-room at 
the conclusion of a lecture was more than four times the 
maximum consistent with health. Students of the bio- 
logical sciences complained of the difficulty of finding 
admission to well-arranged and complete collections of 
natural history. 

It would take too long to follow step by step the ad- 
vance of the College, but in reading Mr. Thompson’s full 
account of the way in which each difficulty was over- 
come, the reader cannot but be struck with the fact that 
the work of the Council and Staff was essentially that of 
pioneers. Everything had to be discussed ; nothing was 
determined by precedent. In i860 it was decided that a 
Professorship of Physics should be founded, but before this 
step was taken it was thought necessary to inquire not 
only whether the students were numerous enough and 
the College rich enough to warrant the change, but 

s 
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whether a Professorship of Physics was in itself a desir- 
able thing. Professors De Morgan and Stokes were asked 
for formal written opinions on this knotty point. The 
new Chair was only established when it was held to have 
been proved that the field of mathematics and natural 
philosophy was wide enough for the employment of two 
labourers in different parts. There can be no doubt that 
the College was remarkably fortunate in the members 
both of its Council and of its Senate. The Neilds —father 
and son Mr. Ashton, Mr. Oliver Heywood, and many 
others, worked as though their personal interests were all 
bound up in the success of John Owens’ bequest. 'I'hey 
succeeded in filling the Chairs with men of the most 
brilliant abilities. To mention only some of those whose 
connection with the College has now ceased, it is evident 
that an institution which has within a few years com- 
manded the services of men like Sir Henry Roscoe and 
Professors Frankland. Clifton, Jevons, Jaok/and Gamgec, 
must have deserved the success it has won. 

Nor is it uninstructive, regarding the Owens College ; 
as the pioneer in a great movement, to observe ' 
how largely that movement has been and is being 
directed by men who themselves owe much to the Man- 
chester institution, lly glancing only at the list of those 
who have held the office of demonstrator in tlie physical 
or chemical laboratories, or of lecturer on mathematics, ; 
we observe that the iVofessorships of Physics in the ; 
Mason College, Birmingham ; of Chemistry in Ander- ; 
son’s College, Glasgow, the Yorkshire College, Leeds, the 
College of Physical Science at Xewcastlc-upon-7'yiic, , 
and the Firth College, SheftieUl ; and the Professorships j 
both of Chemistr> and Physics in the Normal School of j 
Science, South Kensington, and in Cniversity College, ' 
Dundee, are or have been held by alumni of the Owens 
College, 

When once the College began t<j grow, it grew rapidly. 
The change wrought in fifteen years was remarkable. 
Besides the establishment of numerous new professor- 
ships, the Manchester Natural History and Geological 
Societies handed over their collections to the College as 
the recognised centre of scientific learning in Manchester. 
The College and the Medical School were fused into one 
institution. The handsome buildings in Oxford Road were 
erected upon land, and partly also with funds, furnished 
by an Extension Committee, which numbered among its 
members many of the best-known men in the town, and 
of which Dr. Watts, whose death Manchester has recently 
had to deplore, was secretary. 

When this was accomplished, the College proceeded to 
claim the status and powers, as it had already proved its 
capacity for doing the work, of a University. 'Phis ques- 
tion affected interests other than thosj of Manchester 
itself. The Yorkshire College, Leeds, then very recently 
founded, and immature, had sufficient faith in its own 
future to claim a share in determining the conditions on 
which a new' University was to be established in the 
North of England. This claim was at first enforced by a 
formal opposition to the Owens College scheme, on cer- 
tain specified grounds. Whether a Leeds historian would 
agree with Mr. Thompson that the opposition “ was not 
based upon accurate knowledge ” may be open to ques- 
tion. It may be that the mistake was on the other side, 
and that the Owens College authorities had not as yet ■ 


fully recognised the magnitude of the movement to which. 

^ they themselves had given so great an impulse. However 
this may be, the controversy seems to have been con- 
ducted with fairness and good temper, and to have 
, resulted in an agreement which left none but kindly feel- 
' ings behind. The Council of the Owens College received* 

, satisfactory assurances that their Leeds friends did not 
desire to share the advantages to be conferred by the 
Charter of the University till they had made their College 
' worthy of representing- it in Yorkshire. On the other 
j hand, they conceded the demand of Yorkshire that the 
; name of the University should not be that ‘‘of a town 
; or of any person whose claims to such distinction are 
j merely local.” A compromise was arrived at on the other! 
j point to which importance was attached. Leeds desired 
! that the Governing Body of the University should be 
j separate and distinct from that of the Owens College, and 
that it should have power “to incorporate the Owens 
I College and such other institutions as may now or here* 
after be able to fulfil the conditions of incorporation laid 
down in the Charter.” This condition was agreed to, with 
the modification that the Owens College should be named 
1 in the Charter as the first College of the University, and 
I that thus its incorporation should be simultaneous with 
! and not po.sterior to the foundation of the University^, 
itself. Finally, a joint deputation from Lancashire 
and Yorkshire petitioned the Crown in favour of the 
establishment of tlie new University. The Charter was 
granted in 18S0. The Owens College was constituted 
the firj.t College of the University, and though the York- 
shire College has not yet joined it, University College, 
Liverpool, has recently been admitted as the second 
member of the federation. 

Mr. Thompsons work appropriately ends with the^^' 
flattering tribute paid by his fellow-citizens to Sir Henry 
Roscoe by his election as Member of Parliament for one 
of the divisions of Manchester, and w'ith the expression 
of the regret of the Council at the severance of his con- Y 
nection with the College. The success of the Owens ^ 
College is due to no one man, but to no one naan more ^ 
than to Sir Henry Roscoe. His withdrawal may fitly 
mark the termination of the period of struggle with 
initial difficulties. The main work of organisation is 
over. The chief outlines of the scheme for bringing 
industry into contact with culture and with technical 
education are drawn. It remains for the Ow'cns and her ^ 
sister Colleges to fulfil the task on w'hich they are now '^ 
fairly embarked. Ifi,; 

We believe it is not unlikely that in carrying on their 
work the authorities of the Victoria University may find J 
it necessary to appeal to the Government for a contribu- 
tion towards the University funds. It will of course be 
easy to say that as Manchester and Liverpool have 
so much they may be left unaided to do more. In forming 
an opinion upon this question it will be well for the publiij 
to remember that, whereas theUniA'crsities or Colleges in 
Edinburgh, Glasgow, Aberdeen, St. Andrews, Aberyatj 
with, Bangor, Cardiff, and the Queen’s Colleges in Irelan * 
receive subventions from the State which amount in j 
to between 40,000/. and 50,000/. per annum, Englii 
higher education in provinci^ towns has been entire!; 
provided by unselfish private enterprise^ with some asiist*^ 
ance in Newcastle from the Uaiveriity of Durham, ahd| 
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dscwhere f3t>ni the Clothworkers’ Company and others of 
the City Guilds. As far as help from Parliament is con- 
cerned, England as usual has to find its share of the 
money and reaps none of the advantage. It is surely not 
too much to hope that, if 8000/. a year is allotted from 
the public funds to Colleges which supply the wants of 
.Aberystwith and Bangor, it will not be considered 
impolitic to help from the National Exchequer the mag- 
nificent and national work which has been and is being 
done in the North of England. 

But to return to the book before us. It is fortunate 
that while the memory of the men who initiated the 
undertaking is still fresh, and while most of those who 
carried it out are still with us, an historian such as 
Mr. Thompson has been found for the Owens College. 
He has given, not merely the public story of the institu- 
tion, but short histories of many of those who were closely 
connected with it and who have now passed away. He 
has evidently had access to authentic documents and 
other sources of accurate information, and he has pro- 
duced a work which will be read with interest by many 
who have in the past known but little of the Owens 
College and its founders. 

ANDERSON ON HEA T AjVD WORK: 

On the Conversion of Heat into Work, By W. Anderson, | 
M.Inst.C.E. (London : Whittaker and Co., and George 
Bell and Sons, 1S87.) 

V ERY few modern books on Engineering contain what 
can truly be called accurate science ; one of whose 
special characteri .sties is the use of each term in one 
definite sense only. In other words, take at random a 
work on any branch of Engineering, and you find, in 
every page, more than one sentence which, if it be read 
as a scientific .statement, is simply inaccurate. Of the 
exceptional works the majority consist of those written 
by the late Prof. Rankine. He seems to have left no 
successor, so far as this department of applied science is 
concerned ; and the book before us strongly supports the 
notion. It gives, in a succinct but comprehensive form, 
an introduction to the modern Dynamical Theory of 
Heat, treated ahnost entirely from the practical En- 
gineers point of view. It is obviously written by a man 
who knows his subject, and it is therefore presumably 
written in terms intelligible to those for whom it is 
designed. It thus affords a good opportunity of making 
some further remarks upon the strange line of separation 
which has unfortunately been drawn between the vocabu- 
laries (or, rather, the dictionaries) of Pure and of Applied 
Scienpe. In using this opportunity, for the purpose 
stated, we do not attack the present work in particular ; 
we attack the mass of works on Engineering, of which it 
is a high-class specimen. 

From the purely scientific point of view there are two 
prominent faults in the majority of such works as that 
before us. The first is the habitual use of a special 
vernacular ; not so outrageous, perhaps, as ** pidgin 
English, but quite on a par with a wire,” a ** cable,” an 
“ aniline,” and such-like monstrosities of recent American 
ovigin. Were the words of this vernacular different from 
tllOBe of strict science, our only complaint against their 
‘jsm woiild be that we should have to learn what would 


be practically a new language before we could read an 
Engineering book. But they are, in the main, the same 
words ; and yet each stands for other than the usually 
accepted meaning. Thus we constantly find pressure 
given as so many tons per square inch (sometimes the 
word square ” is omitted). Now, tons per square inch, 
or pounds per square foot, refer to matter and not to 
force. They measure, in fact, what is called surface- 
density. This is altogether “ most tolerable, and not to 
be endured.” 

The second fault is more grave. It consists in the 
fundamental misuse of well-settled scientific terms, which 
the author of an Engineering book usually perpetrates 
whenever (for a moment) he deserts his vernacular and 
passes from the applied to the pure part of his subject. 
We remark in passing that, in the very first page, our 
author speaks of Mayer’s EXPERIMENTAL demonstration 
of the equivalence of heat and work ! This shows how 
deep a root has been taken by the extravagant laudations 
of Mayer, which were so common twenty years ago, but 
which have long since been thoroughly exploded. 

Now, to faults of the first class mentioned above. We 
quote only a few of the more racy passages we had 
marked ; and here, as in the subsequent examples, we 
introduce to save comment) Italics where they seem 
desirable. 

“ Accelerating forces, that is forces acting steadily for 
a time.” This may be the Engineer’s vernacular, but it 
has no necessary connection with the use, in English, of 
the term “ accelerating force.” 

** Dividing (3,942,400 footfoiinds per minute) by 33,000 
footfoumls^ we get 1194 horsc-poiocr ! Put this in the 
form ‘‘dividing 500/. a year by 50/. vve get ro/. a year,” 
which contains essentially the same absurdity, and vve 
can scarcely fancy that our author would have let it stand ; 
although in its above form it is put as Engineers too 
commonly put it. 

“ The heavenly bodies, nioviny^ at uniform velocities 
for ever are instances of potential energy.” This is the 
Engineers way of saying that since there is no change of 
kinetic, there can be no change of potential, energy. 

“ When we speak of perfectly clastic substances, we 
do m>t moan those which, like india-rubber, have a great 
range of elasticity,” But, though this is true of Engineers, 
it is noL true of purely scientific men. Think of air, for 
instance. 

“ Entlowed with energy competent to produce the 
sensation of too' Fahr. of heatl^ Here the Fhigineers 
pick a quarrel witli the Physiologist as well as with the 
Physicist. 

As explained above, all this is merely the licence which 
practical men take with scientific terms. As the book is 
written for such men, perhaps we ought not to complain. 
But the faults of the second class, some of which we 
proceed to give, can only be explained by the practical 
men’s using scientific words in a wrong sense. From the 
following, and others too numerous to be quoted, a new 
science (1; could be founded, having nothing in common 
with that which Galilei and Newton have handed down 
to us, (of course on the supposition that all the words 
employed are to be taken as they are understood tn pufre 
science.) 

** Hence ih^ potential energy of each gallon of water is 
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1/330 of a horsc-pQwtr / Our author would surely have 
thought twice before writing “ the distance from London 
to York is 200 miles per hour^ But this, to which we 
invite his careful attention, would have involved no 
greater blunder. 

“ If the bodies are elastic . . . , the ndtole of the energy 
of the striking body is expended in producing motion in 
the body struck ^ After this it will not, perhaps, surprise 
the reader to find that we are furnished with a calculation 
of “ the total heat from absolute zero resident in exploded 
powder, at an atmospheric temperature of 50^*, or 510^^ 
absolute.^’ 

The work may be made, even as a whole, thoroughly 
useful to those habituated to the persistent inaccuracies 
of the “vernacular^’: — but, to effect this, it must be 
carefully purged of statements analogous to the three 
last-made quotations. P. G. T. 

A FIELD NATURALIST IN EASTERN BENGAL 
Letters on Sport in Eastern Bengal By Frank B. 

Simson, Bengal Civil Service, retired. (London : 

K H. Porter, 1886.) 

T his book is essentially a record of sporting scenes, 
and the author has ostensibly written it for the 
purpose of giving instruction in the art of shooting 
and hunting wild birds and beasts of various kinds, 
from quail and snipe to tigers and rhinoceroses. Vet 
it contains so many good observations on the haunts 
and habits of wild animals, and the author shows 
himself so capable a field naturalist, that a reader who j 
looks for zoological information will probably be dis- | 
appointed at not finding more novelty. The scene of 
Mr. Simson 's principal adventures, Eastern Bengal, a 
vast plain traversed by mighty rivers, a country of rice 
fields and cane brakes, and great grass jungles, of 
“ bheels,” or marshes, and “ churs,” or temporary islands 
and sand-banks in rivers, has by no means been ren- 
dered too familiar by description. Fertile and peaceable, 
with never-failing rains and magnificent water communi- 
cation, it furnishes few sensational paragraphs for news- 
paper correspondents or other manufacturers of periodical 
literature. The region is as little known to Anglo-Indians 
in general as the Highlands of Central India, so vividly 
described by Forsyth, or the wild Mysore country, of 
which the elephants, tigers, and other wild beasts found 
an historian in Sanderson. Why is it that the additions 
to our zoological knowledge made by Mr. Simson are so j 
much less important than those made by Sanderson and 
Forsyth? 

The explanation is probably twofold, if not threefold. 
All the three writers named were enthusiastic sportsmen 
and good observers, but Forsyth and Sanderson related 
events of more recent date, the details of which were 
naturally more vivid, whilst the present work is a series 
of reminiscences, written out long after the incidents 
described took place. The avocations of the different 
writers, too, were very dissimilar. Those of the two 
authors first named led them to pass weeks and months 
amongst the haunts of wild animals, whilst Mr. Simson, 
a Bengal civilian, could only spend an occasional holiday 
at a distance from his office, or avail himself of a few 
hours at a time during the cold scason^s tour. Another 


reason, perhaps of even more importance, is the 
difference in the nature of the country, and the diffei 
system of hunting rendered necessary. The great gras 
of the Gangetic plain, even when reduced to patches 
the fires of the spring, conceal the movements of the 
inhabitants, from rhinoceroses and buffaloes downwar 
far more than do the Jungles of Central and Southei^ 
India, especially after their much less luxuriant grass 
have been burnt. The process of beating out a patch 
thick grass 10 to 20 feet high with alline of elephanl|| 
differs widely in the opportunities afforded for observatioi^ ' 
from the tracking, chiefly on foot, of the animal sou 
after, through the burnt glades of the Satpura hills 
the comparatively thin undergrowth of the Sahyad| 
forests. 

It must not be supposed that Mr. Sitnson’s work con 
tains no novel observations. A very large proportion 
our acquaintance with the habits of animals, especially 
the larger Mammalia, is due to sportsmen, but the valtl 
of their observations varies. A few sportsmen 
deliberately untruthful, — these are easily detected; 
many more are unqualified for accurate observatioii 
There is no better test of a writer’s truthfulness an^ 
capacity than his snake stories. In America it 
commonly said that there is no subject on whictf 
ordinary mortals are so prone to what may euphe* 
mistically be termed “romancing.” Indian experience 
corresponds to American, and whatever may be the de- 
ficiencies of the Bengali peasant, no one ever credited 
him with want of imaginative power. The Europeans in 
India, as a rule, know nothing about snakes. In the 
work under review, two of the best letters (the whole ti • 
written in epistolary form) deal with snakes, and th^J 
account of the poisonous species, all of which are cor 
rectly named and described, is excellent. To hav 
picked out the grains of truth, and disregarded the chafl 
shows judicial acumen worthy of one who has, in th 
administration of the law, had much experience of con^ 
flicting evidence. One of the most interesting facts men^ 
tioned is the use made of cobra venom in poisonin||{^ 
arrows used for the destruction of wild animals. ; i 

Another interesting observation may be noted: thi 
shooting of a tiger “ whose paunch was crammed full of 
grasshoppers or locusts.” Hitherto, although tigers were 
not thought to be very particular, they were supposed tqL 
draw a line at frogs, and were not suspected of conW| 
descending to devour insects. S| 

The plates are good on the whole, the elephant^ 
excellent, and the lithograph entitled “A scrimma 
with a tiger,” is one of the best representations of th| 
animals and men depicted to be found in any India#^, 
sporting work. But the pigs — with one escception, ia' 
which the animal looks as if he had been shaved — are fa^ ' 
too shaggy, and resemble the European boar, Sus scro/a 
rather than the Indian S, cristatus, W. T. B. - , 


THE MEASURE OF THE METRE - 

La Mesure du Mhtre, By W. de FonvicUe. (Paris 
Hachette, 1886.) | 

M DE FONVIELLE’S little volume is truly nationa^|| 
• From one end to the other it rings with applai^ii^l 
for those brave men of France who, in 1793 and 
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Ibllowing years, under extraordinary difficulties— political, 
aocial, and geographical— determined the measure of the 
^TC of the meridian from Dunkirk to Barcelona ; from 
the i/io, 000,000th part of which arc the measure of the 
metre was then derived. 

The author in stirring language recounts the dangers 
and disappointments of the scientific men engaged in 
this work during the Revolution — Mdchain, Delambre, 
Berthemie, Biot, Arago, Lenoir, and Lavoisier. He en- 
deavours to awaken a warm and genuine admiration for 
their labours, and to show that the love of science is in 
some way natural to ;France. In pathetic words he re- 
counts the dangers in the field : Mdchain’s work in Spain, 
his troubles at home, his recall, and return to Spain ; his 
fears that the great measurement might never be accom- 
plished ; and at last the sad end — M<5chain’s death in 
1807 at Plana, a victim to yellow fever. Then follows the 
appointment of Biot and Arago, and the account of their 
doubts and difficulties in completing the measurements, 
of the capture and imprisonment of Arago and Berthemie, 
of their detention in Algiers, and of their ultimate ransom 
and release. 

M. de Fonvielle traces the development of the new 
system of weights and measures from the proposal of 
Buffon in 1790 to take as a unit the length of the seconds 
pendulum, to the report of the completion of the measure- 
ment of the metre in 1809. He refers to the invitation 
given by France in 1790 to our country, to join in an 
international effort to adopt one weight and one measure 
for all nations. This invitation, as experience has shown, 
ought not to have been declined, but even now, owing to 
the reluctance of English-speaking nations to abandon 
their traditional units, a similar proposal might possibly 
not be warmly received. 

M. de Fonvielle reminds his readers that the French 
metric system must not be altogether regarded as a 
French innovation, for the Chinese long ago adopted 
a decimal system. It is to Shun, the sage, when Regent 
of the Chinese Empire, b.c. 2287, that China owes its 
decimal system, based on a so-called natural constant, 
the length of the musical standard lu, or bamboo pitch- 
pipe. 

Of course this little volume is intended for popular 
reading, particularly in France. For the true account 
of the circumstances and results of the measurement of 
the arc of the meridian which passes through F’aris, we 
must go to the Mdmoires’* published by Mdchain and 
Delambre in 1806, and to the observations of Biot and 
Arago issued in 1821. 

OUR BOOK SHELF 

HistHre G^n^rale des Races Humaines. Introduciion a 

P Etude des Races Humaines — Questions Generates, 

Par A. de Quatrefages, Membre de Tlnstitut. (Paris : 

A. Hennuyer, 1887.) 

Prof, de Quatrefages and M. E. T. Hamy propose to 
edit a general history of the human race, and the present 
volume, by Prof, de Quatrefages, is intended for an intro- 
duction to a series of monographs by various authors. 
The dark races will be described by M. E. T. Hamy; 
[the yellow races by M. J. Montana ; and the red races 
%y M, Lucien Biart. These volumes are in course of 
mbHcation, and the first volume of the series, on the 
|A2tec8, by M. L. Bert, has already appeared. There will 


be a volume on the Mongols, by M. J. Deniker, and one on 
the Foulahs, by Dr. Tautain. 

In the present volume the general questions of ethnology 
are treated of, and the subject of the classification of the 
human race is passed in review. With that charming 
style which characterises the writings of this author, 
and which has for long made him one of the most 
popular writers on scientific subjects in France, he here 
gives 2l precis of the chief works treating on ethnology, 
and decides that the human race must not be placed in 
the same category with the animal race, because it 
exhibits the presence of two additional phenomena, those 
of morality and religion. 

On the question of the unity of the human species, too 
often one of mere words, the pros and cons are placed 
before the reader in a tabular form. In the chapter on 
the first appearance of man, the various transformistic 
theories are passed in review, and the views of Darwin, 
Huxley, Vogt, and Haeckel are alluded to ; but the author 
for himself believes that any certain knowledge on this 
point is beyond our actual powers. In other chapters, 
the antiquity and geographical origin of the race are 
treated of, as well as the subject of the peopling of the 
globe and the acclimatisation of the species. Primitive 
man is regarded as of distinct ethnic types, and from 
1 these the races took their rise. Lastly, the physical, the 
I intellectual, and the moral and religious characters of 
the races are discussed in some detail. The work is 
supplied with numerous and excellent illustrations ; it is 
I printed in clear type on royal octavo paper, and forms a 
handsome volume of nearly 300 pages. 

I Gf'undzuge eincr Theoric der kos mis chen At mospharet^mit 
I BerYuksichtigung dcr irdischen Atmosphdre. VonWil- 
I helm Schlemiiller. (Prague.) 

In this pamphlet the author introduces a modification 
into the ordinarily accepted dynamical theory of gases by 
assuming that the molecules of a gas at uniform tem- 
perature are all affected with absolutely the same linear 
velocity as regards magnitude, instead of the temperature 
being dependent on the mean or average velocity. This 
of course greatly simplifies the labour of deducing the 
fundamental relations between pressure, density, tempera- 
ture, and the potential of external forces ; and he claims^to 
be able to deduce the relation, which for the terrestrial atmo- 
sphere gives Bessel’s refractions to 90" {sid) zenith distance ; 
agreeing with the formulae found by Bauemfeind in 1 862- 
64. We may remark that the convertible equations are 
reproduced in some cases with almost wearisome frequency, 
and that Joule is twice called Jonle. 

Manual of Physical Geography of Australia, By H. 
Beresford de la Poer Wall, M.A. (Melbourne : 
Robertson.) 

This little manual is written for Australian schools, and 
may be accepted as a fair and trustworthy account of the 
physical geography of Australia. For an exhaustive 
treatment of the subject the material is still wanting for a 
large section of the continent ; on others, again, there is 
abundance of material, and of these Mr. Wall has made 
creditable use. It is a pity the book should be burdened 
with such terrible lists of names as those on pp. 9 and 10 ; 
the author would have done much better had he shown 
the relations of the leading capes to the general relief of 
the land. 

An Intermediate Physical and Descriptive Geography^ 
abridged from the Physical^ Historical^ and Descriptive 
Geography of the late Keith Johnston, (London ; 
Stanford, 1886.) 

The late Keith Johnstons larger geography is on the 
whole the best general text-book of the subject in English. 
The present abridgment for middle-classes in schools 
seems to us judiciously done. 
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LETTERS TO THE EDITOR 

£75w Edit&r does not hold himself responsibU for opinions ex- 
pressed by his correspondents. Neither can he undertake to 
return y or to correspond nvith ike writers of, r^ected manu- 
scripts. No notice is taken of apwnytnous communications. 

[ 7%e Editor urgently requests correspondents to keep their Utters 
as short as possible. The pressure on his space is so great 
that it is impossible othenoiseto insure the appearance even 
of com municcUions containing interesting and novel facts.] 

Mr. Wallace on Physiological Selection 

Seeing that Mr. Wallace has now changed front with regard 
to some of the points at is'^ue between us, I must once again 
address you upon this subject. 

(l'» He appears to have forgotten that the whole plan of his 
original i m]>cachment consisted in representing me as an arrogant 
heretic, This impeachment was ])uMished under the heading 
^‘Romanes reviv/j Darwin/’ and j>oiiU by point it laboured to 
show' that 1 was deserving of excommunication ns a rebel 
against the highest authority. In my reply, therefore, I was 
obliged to show that the charge was misdirected ; and thi*' I did 
by simply quoting passage^ from that highest authority himself. 

It is needless to say that I am now as much satisfied as surprised 
to find this charge, ivu only abandoned, but reversed. Whereas 
I was presdously accused of prcsamption for disregarding autluirity, 
now the remonstrance is—** he appeals lu authority again -i 
me,” and 1 decline to accept authority as an infaUible guide.” 
So <lo 1. But 1 quoted my 'authority merely for the avowed 
purpose of defending myself from the .specific charge of my 
opponent. It was he who appealed to (.\osar, and cannot 
therefore now c<im plain if to (\esar he had to go. Truly, if 1 
may employ his own mode of expression, “further discussion of 
the matter wulh such an adversary is <>ut of the question.” 

(3) But, as regards tme of the points, he says that my quota- 
tions appear to him to .support Ids own views rather than mine. 
The shortest way of testing the value of this judgment will be to 
print in sucocs-ion three ))assages, which 1 have ^tdected as 
serving in each case most concisely and most fanly to emb )dy the 
opinion of its writer. The point in questi'in i« as to w'hethcr 
specific characters are ‘‘ invariably ’ adaptive, or “fiequently” 
not so, and the italics are mine. 

** When, frrm the fiatufc of the organism and of the < ntditionst ; 
modifications have been induced w hich arc uytitnportant for the | 
welfare of the sjwcics, ihe>' may be, and apparoitly often have 
hecftt transmitted in nearly the same state to numerous, otherwise 
modified, descendants.” ll>.arwin, “Origin of Species,” p. 175*1' 

1 believe, therefore, that the alleged inutility of [many] specific 
characters claimed by Mr. Rornane.s as one of the foundations of 
his new theory, has no other foundation than our extreme ignor- 
ance ” (Wallace, Fortnightly Kti icw,') 

The matured judgment of Mr. Darwin ckaily recognised th^ 
distinction Ixjtween the origin of peeie and the origin of adaptations^ 
distinction, indeed, which necc:s-arily follows bum his repu- 
diation of the doctrine of utility a-> univei^al 'fherefore, 

with him I believe that an incalculable number of specific 
characters are of an adaptive kind, and that many more which 
now appear to us (in our ignorance) to be useless, will hereafter 
l)C proved to be useful. But with him also I believe that a large 
proportional number of such characters actually are dc.stitute of 
utility, having been due, as he says, to ‘ lUicUiating variations, 
whicit sooner or later became constant through the nature of the 
organism and of surrounding condition^, a> well as through the 
intercros.sing of distinct individuals ; hut not through natural 
se/cetiond ” (Myself, Nineieenth Century.) 

(3) “The impos’vibility of j)roving a negative is proverbial, 
but my opponent declares that his negative— the uselessness (d 
specific characters — w'ants no firoving, hut must be accepted till 
in every* case the affirmative is proved/' Nowq I have made no 
such declaration. My statement was ; “ It is loo large a demand 
to make upon our faith in natural selection to appeal to the argu- 
ment from ignorance, when the facts rciptire that this ap})eal 
lihould l*e made overito lame a]jropoitional number of instances.” 
It is really Mr. Wallace wlio declare.^ that his a/firmatwe—ih*i 
im^ariabk usefulness of specific characters — w'ants no proving, 
but must he accepted till m every case the negative is proved, 

I By a ctirioust and undcMjtncd coincidence, thesame issueof Nat urk which 
contains Mr. Wallace’s letter ali.) cotiuuns my review of Mr. .Si>cnc<r’« eSsay 
Oft the * Factors of Oi^nic Evolution/' In that review fcvem! other 
passuger; are quoted from Mr. Darwin’s works to ihc same eflfect. 


notwithstanding that, as he allows, “the impossibility of provin 
a negative is proverbial/* Of course, if it has hem ptwitm 
assumed that natural selection is the only factor of organic eve 
tion, we are entitled to conclude that the doctrine of utility 
universal requires no further proof, since it follows deductively 
from the assumption. But where the very question in dispute is 
as to the validity of this assumption, it becomes an^ almosd 
comical instance of circular reasoning to construct our biologic^" 
catechism thus : — Why do you believe that natural selection 
the only factor of organic evolution ? Because I know that in] 
organic Nature utility is universal. But bow do you know this,] 
seeing that “our extreme ignorance” renders it impossible t 
suggest, in a vast number of cases, w'hal the utility can be ? T 
cause I have already proved that natural selection has been 
only factor at work. 

(4) Mr. Wallace imports from the monthly periodicals part ofl 
our discussion on the swamping effects of intercrossing. Here' 
Iherefiue, I must follow him. In my Linnean Society paper li 
had urged that natural selection must be .seriously handicapped 
in its action by the swamping effects of fortuitous variations 
intercrossing with their parent forms. This statement Mr. 1 
Wall.ace contradicted on the gioiind that Mr, J. A. Allen had 
furnished “a complete demonstration of indiridiial and .simulta- 
neous variability by a series of minute comparisons and measure-^ ^ 
ments,” witli tlie re.'^ult of showing that, whatever modification^” 
might be ivt|iurcd, “ we trhoays (italics his) fin<l a considerable^J^ 
number, say from 10 to 20 per cent, of the W'hole, varying ]' 
simultaneously, and to a ctuisiderable amount, on cither side off?, 
the mean value.” Now, in my reply 1 pointed out that all thelj 
variations thus rccorde<l by Mr. Allen were of a kind which had^l 
“ nothing to do with the difficulty,” seeing that they had referenced 
only to Mich features as ” size, strength, lleetness, colour, relative/ 
proportions of different part>, and so on, all of which — ns wei;. 
well know without going beyond the limits of our own species — 
arc so highly variable a* never all to be precisely the same in any^; 
two individuals ” Then, by way of illustration, I said : suppoiie|! 

“ it were rocjuired to produce a breed of race-horses wdth nornsf^ 
j upon the frontal bone, . . . or a fighting .spur on a duck, clearly 
it could not be done by natural selection alone ” in the latter case, ^ 

! or by artificial selection in the former ; the principle of selection?^ 

' would here require to be assisted by “some common cause [of; 
variation] acting on a number of individuals simultaneously.*' , 
But there was nothing in the use of thi.s illustration to provoke!, 

I the remaik that it indicates “the V>elief, apparently, that these 
' arc a cliis.s of characters which arc distinctive of closely allied 
species” — although such does happen to be the case as regards 
certain allied genera. I merely requested Mr. Wallace to show 
me his “ considerable number of sj>ecimens diverging from the 
mean condition,” as regards cither of these structures, howez*er 
incipient — or as reganls any other structures, save those the 
general variability of which as to relative size, &c., no one would 
dream of disputing. And this I still hold he is obviously bound to 
j do, if he is to sublain his sweeping statement that whatever 
• modification of tyj>c may be required, we ahvays find from 10 to 
20 per cent, varying in the needful way. Thus, as a mere . 
matter of dialectic, I confess it appears to me a somewhat un- : 
accountable expedient to affirm that my reduetio ad absurdum is I 
“ preposterous -such Itappening to he the very quality which I 
this mode of refutalion is ordinarily designed to present. ' 

(5) Lastly, my critic says: — “The argument to show that | 
the supposed pfiysiolugical variations would l>e perpetuated, j 
.seems to me as weak and unsat i.sfactory as ever.’^ This may | 


well be. Indeed, 1 never supposed that anything would be 
likely to influence tlie judgment of Mr. Wallace where natural \ 
.selection is concerned. But 1 did not write with any suchl 
object. 1 wr »te merely to dispo.se of a particular criticism which 1 
he had adv.anced, and there can be no two opinions as to the 
result. I‘‘or I have shown that whatever may be thought 
a!»out the truth or falsehood of my theory,^ at least it is | 
certain that it cannot be affected by the criticism of Mr. f 
Wallace ; and this for the simple reason that he has run a tilt» | 
not against my theory at all, but against a completely different 
theor}', which, like a figure of straw, he had himself set up. 
Now that he can no longer have any doubt ns to what my theoj?y 
is, I willingly conclude that he must still have some reasotig for 
thinking it improbable that the supposed physiological variations 
(if they occur) should be perpetual^. But I am free to confess 
that it pas.scs my powers of conception to divine what these 

* I call ii my theory, because 1 now undertitAnd that it difftrs widely Urora] 
that of Mr. Catchpo >1 (tae NAtUJUt, vol. xxxiv. p. 617). 
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reasons can be t I only know that they must be of a totally 
different order from those which constituted the substance of his 
published criticism. u . , . , 

Of course the question whether or not these physiological 
yarieties do occur is quite distinct ; and 1 most heartily agree 
with Mr. Wallace that this is a question of fact which ought to 
be decided, before it can be worth anybody*s while to attack my 
suggestion upon any other grounds. If Mr, Wallace had seen 
this in the tirst instance, he might have saved both himself and 
: me a good deal of trouble ; but at the same time he would have 
deprived me of no small amount of encouragement. For I am 
now more than ever satisfied that the suggestion does not admit 
of being assailed on any grounds of general reasoning ; but, 
on the contrary, that as a theory it is antecedently probable, 
and can only be refuted — if it is to be refilted — by an appeal to 
fact in the form of experiment. And as I cordially hope that this 
may be the last time that I shall have to address you upon this 
subject, I should like to neutralise the discouraging influence on 
experimental verification which may have been exercised by 
premature criticism in your pages. This I hope in some measure 
to effect by making two remarks. The first is that my own 
estimate of the antecedent probability of the theory is shared 
by some of the highest “authorities” on the Continent. The 
second is that, in all the lines of inquiry hitherto pursued, I find 
striking evidence of the actual occurrence of the physiologicij 
varieties in question, liut as this evidence requires to be largely 
supplemented by experiment, and as every experiment requires 
at least three years to perform, those biologists who think with 
Mr. Wallace may be glad to hear that it will be a very long 
time before I shall have occasion again to trouble them with 
the theory of physiological selection. 

George J. Romanes 


Aspects of Clouds 

In Mr. Ruskin’s “Modern Painters” (i. Part a) I have 
noticed the following passage amongst the author's remarks on 
the aspects of clouds : — 

“ 1 have often seen the white, thin, morning cloud edged with 
the seven colours of the prism. I am not aware of the cause of 
this phenomenon ; for it takes place not when we stand with our 
backs to the sun, but in clouds near the sun itself ; irregularly 
and over indefinite spaces, sometimes taking place in the body of 
the cloud. The colours are distinct and vivid, but have a kind 
of metallic lustre upon them.” 

And again, the author describes the “scattered mists rallying 
in the ravines and floating up towards you along the winding 
valleys till they couch in quiet masses, with the morning 

light, upon the broad breasts of the higher hills.” 

Dr. Johnstone Stoney recently read a paper to the Royal 
Dublin Society entitled “ The Iridescent Phenomena in Clouds,” 
wherein he explains the cause of a somewhat similar appear- 
ance which clouds at times present. Their outer portions 
are sufiused with soft shades of colour like those of mother-of- 
pearl, a lovely green being generally conspicuous. The tints 
are usually distribiiteil in irregular patches as in mother-of-pearl, 
but in some cases they form a regular fringe. Dr. Stoney 
explained that these phenomena are clue to particles of ice, in 
the form of crystals of various sizes and shapes, and according 
to their position and character the sun’s rays are reflected 
througli them in various colours, thus producing the beautiful 
effect. 

Would this be an explanation of the appearances to which 
Mr. Rusk in refers? Robert James Reilly 

Boyle, Ireland, February 17 


The Alleged Ancient Red Colour of Sirius 

With reference to your paragraph last week (p. 378), in the 
“ Astronomical Column,” on “ The Alleged Ancient Red Colour 
of Sirius,” it doe.s not seem to have been noticed that the early 
oBservations of Sirius were made at its heliacal rising. Under 
these circumstances the sun is a red star. F.R.S. 


A Green Light at Sunset 

At sunset to-night I observed a phenomenon which has, I 
believe, been seen from on board ship, but never probably from 
a place with such a distant sea horizon as we have here — some 
seventy miles. The sky for a short distance above the point 
where the sun set was perfectly clear of cloud or haze, and I 
watched carefully the last portion of its disk disappear into the 
sea, z\s soon as the last speck of the yellow vanished, a 
momentary bright green flash .shone out. 'I'his was quite 
different from the complementary green seen after looking at the 
setting sun ; brighter and bluer in tint. I have seen it stated 
that the cause of this green light is the sun shining through the 
water that hides it, and would be glad to know if such is the 
true explanation. R. 'p. C)moni> 

Ben Nevis Observatory, February 12 


Sunset Phenomenon 


On February 21, at 5.25 local time, my attention was 
attracted by a bright red glow reflected from the earth out- 
side a window having an eastern aspect. 

On p:oing out of doors to the Observatory, it was evident that 
this crimson light proceeded from a band of cloud about lo"' in 
width forming a great circle in the heavens, and intersecting the 
horizon at points, as well as I could estimate, 145“ W. and 
of true north, the inclination of this great circle to the 
horizon being about 15* or 20®. 

In less than three minutes, before I could reach the Observa- 
tory, the magnificent spectacle had completely vanished, and in 
the place that it had occupied were merely some streaks of 
cirrus and cirro-stratus, the latter being nearest to the place 
where the sun had set, and in half an hour the entire heavens 
were doudleag. 


Will refiectioni or refraction, or both, suffice to explain the 

Wentworth Erck 

Shankhill, Co. Dublin 


A Recently-Discovered Deposit of Celestine 

It may, perhap-;, be worth mentioning that a large and 
valuable layer of cclesiine has been lately found at Yate, in 
Gloucestershire. It lies ju^t below the sub-soil upon a bed of 
red Triassic marl, which rests unconformably upon the coal- 
measures, ju>t at the eastern edge of the Bristol coal-field in 
that district. 

Thcdcpo.sit is, for the most part, about half a metre or more 
I in thickness, anti consi.sts chiefly of loose nodules which, when 
broken, are seen to be inas.ics of w’hite, crystalline, nearly pure 
celestine. Geodes are occasionally found, one of which, about 
15 cm. in diameter, lined with fine clear crystals, is now in our 
school museum. Beautifully transparent, though not well crys- 
tallised masses of selenite also occur in the deposit, and in these 
are sometimes inclosed hingle detached ciystals of celestine. I 
picked out one crystal (though it seemed almost sacrilege to 
break uji the fine specimen of selenite), w'hich is about 7 x 4*5 
X 1*5 cm., doubly terminated, fairly clear, and showing very 
perfect, well-developed faces. Its density is 3*95, and it shows 
very perfectly the characieristic light-bluish tinge of celestine. 

It would, I think, be quite worth while for any mineralogist 
who happens to pass near Bristol to pay a visit to the place, 
which is only about twelve miles distant on the Midland Rail- 
way to Gloucester. The extent of the deposit is not known, 
but when I was there in October last, and again at Christmas, 
it w’as being worked in several fields north-east of the church, 
about a mile and a half from the station. Large quantities are 
being sent away, of course for the purposes of sugar-refining and 
adulterating white-lead paint. if. G. Madan 

Eton College, February 21 


“ Culminating Sauropsida ” 

It is with satisfaction that I note in Nature of February 3 
(P- 33 *)> that Prof. W. K. Parker finds it more and more im- 
possilde “to conceive of birds as arising direct from the Dino- 
saurians, or indeed from any other order or group of reptiles.” 
The sentence, no doubt, suggests an indirect origin of birds from 
reptiles ; but, further on. Prof. Parker explains that if proto- 
vertebrate forms existed it is quite supposablc that a metamor- 
phosis may “have taken place of this and that yw^j/'-larval 
form into archaic reptile, ancestral bird, or primitive mammal.’^ 
We must therefore conclude, either that there were two kinds of 
protovertebrates, namely, piscine and reptilian — or ichthyopsldan 
and sauropsidan, as Prof. Parker would probably prtfer to call 
them —fundamentally distinct or preceded by common ancestors, 



The West India i Seal { 

It virill probably he of interc.^t to the zoological portion of ' 
your readers to learn of the rc-di'^covery— or the full di-iCovery — j 
of the West Indian seal troficali^). I'hc history of [ 

this pinnij>ed is in brief as follows. | 

It was tirst noticed by Columbus in his account of hi» second j 
voyage (1494) as having been found in some numl>ers on the j 
rocky isle of Alta Vela, off the southern shore of Hispaniola, ; 
where his sailors killed eight of them for food. Later — in 1675 * 
— Dampier found this seal in abundance on the Alacrain reefs, j 
about &> miles north of ^’ucatan. At that time it was killed j 
there in great numbers for its oil. ' 

The seal then remained unnoticed for over u centuiy and a half, j 
having no place whatever in the writing> of zool<^ists until • 
1843. Then Mr. Richard Hill published an account of it in the \ 
** Jamaica Almanac,"’ calling it the Pedro seal, from the Pedro 
Keys, some 60 miles south of KingNton, Jamaica, w'here he had 
found it. A few years later Mr F\ 11. Cosse obtained an 
imperfect skin (without skull) which he sent to the Hritish 
Museum, where it was described by Hr. (Jray in the Proceed- 
ings of the Zoological Society of I-ondun, 1S49. 
gave it then no name, probably by reason of its irnj^erfect 
characters. Later — in 1S50 — (Catalogue of Mammals in the 

Rritish Museum) he described this .same specimen as Phoca 
tropicalis, and afterwards (Catalogue of .Seals and Whales, 1866) 
as Monachus tropicali^. But so imi>erfect was the specimen 
on which the de>cription wa.:> founded, and the animal itself was 
so little know n, that even its generic relations were in doubt, and 
its reference to the genus Monachus w as consiilered provisional. 
From thence on to the present, rumours of the existence of this 
seal have been not vmfrequent, but nothing seemed trustworthy 
and positive, and no specimens were obtained, If we except a 
young skin, without bones or skull, which came from Cuba to the 
National Museum at Washington, in 18S4, w’ithout any indica- 
tion as to locality. 

It has long seemed to the WTiter — as, doubtless, to many others 
— that the certain pre.sence in our waters of so important a 
mammal lying perdu in regions which our naturalist collectors 
are yearly visiting, was the opprobrium of American zoologists. 
We made inquiries, and collected notes from many sources, 
which showed clearly that this seal existed at i.solated points 
— on small islands and keys — not only in the Caribbean and 
among the Bahamas, but also in the Gulf of Mexico. Last | 
summer, while on a visit to the western .shore of the Gulf of j 
Mexico, we were so fortunate as to locate this seal with much 
certainty. 'Phia was u|>on the IViangles (Los 'I'riangulo^), three 
little keys, hardly above the w ater-level at high tide, and lying 
some 100 miles north-west off the Campeachy coast, in latitude 
N. 20'’ 50', and longitude W. 92'' 10'. Following this clue, my 
son, Mr. Henry L. Ward, last December visited the 'Priangles in 
company and j>artnership with Sefior P\ Ferrari Perez, naturalist 
of the Mexican Geographical and Exploring Expedition, lib 
hunt was highly successful, and he has during the present month 
returned with nearly twenty specimens — skeletons and skins of 
ail ages, from a suckling to the fully adult male, 7 feet in length. 
Thb ample material has just been carefully studied by Prof. 

T. A. Allen, the well - known zoologist, and author of the 


sponding in position to the vesicula scminahs, wliicn naa ocen 
moved forwards. The various parts on the left side, as well os 
the female organs, were quite normal. 

R. J. Harvev Gibson 

Biological Laboratory, University College, Liverpool, 
P'ebruary 14 


Instinctive Action 

SOMK years ago I was about to diown a terrier pup of about a 
month old. I held it across the palm of my open hand over a 
large tub of water. It lay quite still on my hand as 1 gently 
lowered it. W'hen within 4 iiiehe.s of the surface, but not yet 
touching the water, it diliberately began, and continued as long 
as I held it there, the paddling motion with its feet peculiar to 
dogs when swimming, and quite unlike that of walking, althoughj 
1 am perfectly certain this puppy liatl never seen or touched 
water before. know almost all animals swim when firs^ 

placed in w ater, but how could this puppy know before it touched 
the water tliat this peculiar action would be necessary? Has a 
similar case been olwervcd l>y any of your readers ? ; 

Birmingham, h'ebruary 17 D. W. C. j 


rUE RKI.AI'IOXS BETWEEN GEOLOGY ANL 
THE M/NERALOG/CAL SCIENCES^ 

L 

'^HE realm of Nature has been recognised from tim< 
^ immemorial as consisting of three kingdoms ; deal- 
ing with the affairs of these three kingdoms, respectively] 
there have grown up side by side three departments 
natural knowledge — zoology, botany, and mineralogy! 
Hut in recent years new and, 1 cannot help thinking 
regrettable relations have sprung up between these sistei 
sciences. Zoology and botany, having developed a method 
a classification, and a nomenclature, based on commoi 
principles, have been drawn together by bonds so dost 
and firm that many regard them as indissolubly one — thi 
.science of biology. Mineralogy, thus isolated, has beei 
driven to seek new' and unnatural alliances — with chem 
istry, with physics, or with the mathematical sciences 
For my own part I confess that I regard this threatened 
“ Repeal of the Union” of the natural sciences as alike i 
misfortune and a mistake. 

It is sometimes assumed that the objects dealt with b] 
zoology and botany arc so different in their essentia 
characters from those treated of by mineralogy, that thd 
science of organic ” Nature must always follow a different 
path from that pursued by the science of inoi^anic | 
Nature. The structures commonly known as orgamc, anc 
the processes usually called miai^ are as^rted to be 5 < 
entirely different, alike in their origin and in their essence^ 

» Ad<lr«*^ 10 the Gealogkat Society at the AaniwM^ Meetini 
Februiwy tS, by the Pre»ident, Prof. Joan W. Judd, F.k.S. j 
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from anything €)dsting in the mineral kingdom, as to 
warrant the Establishment and perpetuation of a funda- 
mootal distinction between the sciences dealing with 
** living” and ‘‘non-living” matter respectively. 

In the year 1B54 a very acute thinker, who at one time 
ofxtmied this chair^ made a serious attempt to formulate 
the distinctions which are supposed to divide living from 
non-living matter ; but at a subsequent date, admitting 
with characteristic candour that he had altogether out- 
grown these ideas, Prof. Huxley argued, with great skill 
and cogency, that “ vitality ” is merely a general term for 
a set of purely physical processes, differing only in their 
complexity from those to which “inorganic” matter is 
subject. 

It is a circumstance of no small significance that no 
definition of life which has yet been proposed will exclude 
the kind of processes which we can now show to be con- 
tinually going on in mineral bodies. “ Life,” said the late 
C^orge Henry Lewes, “ is a series of definite and succes- 
sive changes, both of structure and composition, which 
take place in an individual without changing its identity.” 
Mr. Herbert Spencer prefers to define life as “ the definite 
combination of heterogeneous changes, both simultaneous 
and successive, in correspondence with external co- 
existences and sequences.” 

If either or both of these definitions of life be accepted 
as satisfactory, then, as I hope to demonstrate to you, the 
minerals which build up the crust of our globe unquestion- 
ably live. At all events 1 am confident of being able to 
show that “ in correspondence with external co-existences 
and sequences,” or, in other words, as the conditions to 
which they are subjected vary, they undergo “ a series of 
definite and successive changes, both in structure and 
composition, without losing their identity.” 

It may seem paradoxical, but it is nevertheless true, 
that the “vitality” of minerals — I really do not know 
what other term to use to convey my meaning - is much 
greater than that of plants, and, a firfiori^ than that of 
animals ; and this is the direct and necessary consequence 
of their less complex and more .stable chemical 
stitution. 

The zoologist regards as a case of remarkable vitality 
the recovery of snails which had been long affixed to a 
museum-tablet, upon their immersion in warm water. 
The botanist cites the germination of seeds taken from 
ancient Egyptian tombs as a striking illustration of how 
long life may remain dormant in the vegetable world. Let 
us now turn to the mineral kingdom. A quartz-crystal 
develops to certain dimensions, in accordance with the 
natural laws of its being, and when the necessary con- 
ditions of growth cease to environ it, its increase is 
arrested. But the crystal still retains its “ vitality,” that 
is, the power of further development wliich is dependent 
particular “ organisation ” or molecular structure. 
We may destroy that “organisation” and the “vitality 
which IS dependent upon it in a single instant, by sub- 
jecting the crystal to the action of hydrofluoric acid or of 
an oxyhydrogen flame. But unless its “organisation” 
and ^ vitality ’ be thus brutally stamped out, the crystal 
and, indeed, every fragment of it retains, not the “ promise ’* 
only, but the very “ potency of life.” It may be worn by 
wind and wave into a rounded and polished sand-grain ; 
it may be washed from the beds of one formation, to form 
part of the materials of a new one, and this process may 
be repeated again and again ; but after countless wander- 
ings and unnumbered “accidents by flood and field,” 
extending over millions on millions of years, let but the 
necessary conditions of growth again environ it, and the 
battered and worn fragment will re-develop, in all their 
exquisite symmetry, its polished facets, it will assume once 
more the form of a quartz-crystal, having at least as much 
daim to identity with the original one, as a man has with 
the baby from which he has grown. 

Life I ” “ Vitality I ” These terms are but convenient ! 


cloaks of our ignorance of the somewhat complicated 
scries of purely physical processes going on witWn plants 
and animals. ‘‘Organisation!” Why should the term 
be applied to the molecular structure of zn Amoeba or a 
yeast-cell, and refused to that of a crystal ? But even if 
we choose to insist on such distinctions as these, must we 
also make them a basis on which to establish our classi- 
fication of the sciences ? 

Unquestionably there are differences between the cycles 
of change which take place in animals, plants, and minerals 
respectively. As the animal differs from the plant in not 
being able to build up its tissues from the simple com- 
pounds of the mineral kingdom, so both animals and 
plants differ from minerals in their power of growth by 
intussusception. 

But perhaps the most striking difference of all between 
the “ vital ” processes in animals, plants, and minerals, is 
found in the rale at which they take place. Animals, in 
consequence of the instability of their chemical consti- 
tution, are distinguished by an almost ceaseless activity 
and a consequent brevity of existence. Plants, in the 
slower rate at which their vital processes take place, 
bridge over to some extent the tremendous gap between 
animals and minerals. In these last the vital processes 
are so prolonged in their manifestations, owing to the 
stability of their chemical composition, and they are not 
unfrequently interrupted by such enormous intervals of 
time, that they are only recognised by the geologist 

The cycles of change which take place in an ephemera 
are rapid indeed as compared with those going on in the 
oak-tree, among the branches of which it lives ; but in the 
rocks among which the oak thrusts its rootlets, other 
processes are going on compared with which the life of 
the oak-tree is as “ fast ” as that of the ephemera compared 
with its own. 

Nevertheless the three forms of life seem to start pretty 
much on a level. A solution of nitre in which crystallites 
are uniting, in obedience to the laws of polarity, to build 
up crystals, with their regular forms, their molecular 
structure, and their powers of further development ; a 
solution of sugar, in which the cell of a yeast-plant is 
living and growing ; and a third liquid with floating vege- 
table parifcles, in which an Amwba is increasing and 
multiplying these three may surely be compared with 
one another, however unlike may appear to be the higher 
developments in the three kingdoms to which they 
. respectively belong. 

I 1 do not, of course, for one moment wish to suggest that 
j it is practicable, or even desirable, to attempt an extension 
I of the conventional use of the terms “ life ” and “ organ- 
1 isation.^’ But I do think that it is of the first importance 
I that we should clearly recognise the fact that the dis- 
j tinctions between living and non-living matter are not 
essential and fundamental ones, that cycles of change 
exactly similar in almost every respect to those occurring 
in the animal and vegetable kingdoms are equally 
characteristic of the mineral kingdom; though, in the 
, latter, they are more difficult to follow on account of the 
I extreme slowness with which they take place. 

When this great truth is fully recognised, the separation 
of the biological and the mineralogical sciences will be 
at an end, and mineralogy will begin to profit by that 
revolution in thought and in method which has already 
done so much for her sister sciences. 

The temporary divorce between biology and mineralogy 
has arisen, not from any inherent differences between 
their aims, their methods, or the objects of which they 
treat, but from the circumstance that, while the former has 
in the last half century advanced with the stride of a 
giant, the latter has during the same period tottered on 
with the feeble steps of infancy. Mineralogy is still in 
the “ pupa-stage ” of its development ; it is a dlassifica- 
toiy science, with its methods imperfect, its taxonomy 
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undeveloped^ and its very notation undefined Its culti- 
vators, absorbed in the Sisyphean task of establishing new 
species and varieties, too often treat their science, with all 
its glorious possibilities, as though it were but akin to 
postage-stamp lore I 

^How is it, we may profitably ask, that the biological 
sciences have made such prodigious advances, while the 
mineralogical ones ha^'e lagged so far behind ? We must 
ascribe the result, I believe, to two causes : — 

In the first place, improvements in the construction of 
the microscope, imd more especially the perfecting of 
methods of study by means of thin sections, have im- 
measurably enlarged the biologist's field of observation ; 
histolog}^ and the cell-theory, embryology with all its 
su^estiveness, and many important branches of physio- 
logical research, must have languished, if, indeed, they 
could ever have seen the light, but for aid afforded by the 
microscopical methods of inquiry. 

In the second place, the growth of geological and 
palaeontological knowledge has been the leading factor 
m that profound revolution in biological ideas which, 
sweeping before it the superstition of fixit)* of species, has 
endowed this branch of natural science with the trans- 
forming conception of evolution. 

Now these two causes, which have done so much for 
biolog}’, are already working out the regeneration of 
mineralogy ; and 1 doubt not that the fruits brought forth 
by the latter science will be equally satisfactory with those 
of the former. 

The application of the microscope to the study of 
minerals has proved less easy than in the case of animal 
and vegetable structures. ^Iore than a century ago, it is 
true, several French geologists employed the method of 
crushing a rock, and of picking out from its powder the 
several minerals of which it was composed, for micro- 
scopic study; and in 1826, Cordicr endeavoured, by 
systematising the methods followed by his predecessors, 
Daubenton, Dolomieu, Fleurian, and others, to elaborate . 
a scheme for the mineralogical analysis of rocks by the | 
aid of the microscope. Jn recent years the French geo- 
logists, with MM. Fouque and Michel Ldvy at their head, 
have shown how, by tlie employmeiu of the eiectro-magnei, 
of fluids of high density, and of various chemical reagents, 
this work of isolating the several minerals of a rock for 
microscopic study or chemical analysis may be greatly 
facilitated. 

But the great drawback to this method of microscopic 
study of rocks, as devised in France, was found in the 
circumstance that it began by destroying the rock as a 
w^hole, and hopelessly obliterating the relations of its 
mineralogical constituents. Delessc and other observers, 
it is true, succeeded in obviating this difficulty, to ‘ome 
extent, by studying the structure of rocks as seen in 
polished surfaces under the microscope by reflected 
light. 

The greatest step in advance in connection with the 
microscopic study of rocks was undoubtedly made, how- 
ever, when it was shown that transparent sections of 
minerals, rocks, and fossils can be prepared, comparable 
to those so constantly employed by biologists in their 
researches. William NicoJ, of Edinburgh, was the first 
to discover, in the year 1827, how the mechanical diffi- 
culties in the way of the preparation of such sections could 
best be surmounted ; while Mr. Sorby, in a memorable 
communication to this Society, in 1858, show’ed us the 
first fruits of the wonderful harvest of results to be ob- 
tained by the employment of this method. 

But if the birthplace of the one method of microscopic 
study of rocks was France, and of the other Britain, it 
must be confessed that a large part of the merit of de- 
vel<^ing and improving these methods of inquiry is due 
to me Germans. To the labours of the numerous, patient, 
and ^curate students in that country must be ascribed 
mucaof the perfection to w^hich the methods of microscopic 


mineralogy have now attained ; though we must not for- 
get in this connection many most valuable contributions 
to the study from Scandinavia, Holland, Italy, and the 
United States. 

As in the case of biology the results attained by the 
geologist have been the means of aw'akening new interests 
and inspiring a new philosophy, so in the case of miner- 
alogy other problems have been suggested, and entirely 
fresh conceptions of the scope of the science have followed 
from the development of geological thought. We are 
thus led to regard minerals, not simply as a set of curious 
illustrations of mathematical and chemical law^s, but as 
important factors in the evolution of the globe. Mineral 
collections in the past have resembled greenhouses, 
w'herein only beautiful, though often abnormal growths 
are admitted ; but in the future they w’ill be like the 
herbaria of the botanist, w'here mere beauties of form 
and colouring are subordinated to the illustration of 
natural relationships and to the elucidation of the great 
problems of origin and development. Far be it from me 
to undervalue those wonderful crystals, the choice flowers 
of the mineral kingdom, which adorn our museums ; but 
as there are many plants of extreme scientific interest 
which happen to possess only inconspicuous flow^ers, so 
there arc not a few microscopic minerals, the study of 
which may lead us to the recognition of some of the most 
important laws of the mineral world. 

I believe that what geology has already done for biology 
she is now’ accomplishing for mineralogy ; it may, indeed, 
be instructive to point out how', in every one of its depart- 
ments, the employment of microscopic metliods and the 
suggestion of new lines of thought is causing mineralogy 
* to develop in just the same directions as biology has 
already taken before her. In this wa>' we may perhaps 
best convince ourselves that mineralogy is once more 
asserting her position in the family of the natural 
sciences. 

Every natural-history science presents us w’ith four 
distinct classes of problems. With respect to the objects 
of our study, wc may make inquiries concerning their 
forms, their actions, their relations, and their origin. The 
answ^ers to the first class of questions constitute Morpho- 
iogy^ to the second Physiology^ to the third Chorology or 
Distnhtdion^ and to the fourth .‘Etiology. The great 
problems of the mineral w orld, as I shall proceed to^ow, 
fall under precisely the same categories ; and we may 
perhaps gather some useful hinis by a comparison be- 
tween the immature results of the mineralogist in each of 
these departments and those moie perfect ones which 
have been attained by the botanist and zoologist. 

The morphology of minerals was for a long time studied 
to the exclusion of all other branches of the science ; 
for the problems connected w.th form and structure were 
those which naturally first attracted the students of the 
“ inorganic ” world. 

Few generalisations of science are so beautiful, and at 
at the same time so suggestive, as those which have been 
arrived at by a discussion of the accurate measurements 
of crystal-angles. The constancy, within certain narrow 
limits, of coriesponding angles, amid the almost infinite 
diversity of form assumed by cry’stals of the same mineral^ 
is not less striking than the simplicity of the mathematical 
laws by which all these varied forms can be shown to be 
related to one another. 

But the study of the morphology of minerals, which cam 
not be carried beyond a certain point by the aid of the 
goniometer, is capable of being pushed infinitely farther 
when we investigate the internal structure of their crystals, 
as illustrated by their optical and other physical pro- 
perties. Not only do we find the minutest details of 
their external form to be correlated with peculiarities of 
molecular structure, as revealed by their action on a beam 
of polarised light, but delicate differences in Internal 
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organisation which the goniometer is powerless to detect, 
become clearly manifested under the searching tests of 
optical analysis. For the mineralogist, indeed, the polari- 
scope with its accessories has supplemented the gonio- 
meter, in the same way as the spectroscope has the 
biUance of the chemist. 

What has been stated concerning the optical characters 
of minerals is equally true of their other physical pro- 
perties ; for the researches of recent years have shown all 
these properties to be intimately related to the symmetry 
of the ciystal in which they are displayed. In every crys- 
tal, the faces of each group bearing the same relations to 
its axes exhibit characteristic peculiarities in their lustre, 
in their hardness, and in the manner in which they are 
acted upon by solvents ; and these serve to distinguish 
such groujps of faces from others in the same crystal 
having different relations to its axes. The elasticity of 
crystals, their power of conducting heat and electricity, 
and their phosphorescent, electric, or magnetic properties, 
whether natural or induced, are all manifested in varying 
degrees along certain directions which can be shown to be 
related to the particular symmetry of the crystal. And 
the more carefully we study both the forms and the 
physical properties of minerals, the more are we impressed 
by the conviction that the nmst intimate relations exist 
between these characters and the chemical composition of 
the minerals. 

The phenomenon of “ plesiomorphism,” as Miller pro- 
posed to call it, that is, the slight variation in the angular 
measurements of crystals in the same species or group, 
when any of the constituents are replaced by vicarious or 
isomorphous representatives, very strikingly illustrates 
this conclusion. And the exact study of the optical 
properties of minerals shows that the slightest variation 
in the relative proportions of these vicarious constituents 
makes its influence felt by changes in their colour, in 
their pleochroism, in the nature and amount of their 
double refraction, in the position of their optic axes, and, 
indeed, in the whole assemblage of the properties of the 
crystal. 

To the admirable investigations of Tschermak on the 
feldspars, the amphi boles and pyroxenes, the micas, and 
other groups of minerals, we are largely indebted for the 
establishment of this conclusion ; while Doelter, Max 
Schuster, and other mineralogists, have contributed many 
striking ob^rvations which serve to extend and fortify it. 

The application of the microscope to the study of the 
internal structure of minerals — their histology — has led to 
the recognition of many beautiful and unsuspected pheno- 
mena. Examined in this way, the seemingly homogeneous 
masses exhibit many interesting intergrowths and in- 
closures ; and the study of these, as shown bv Sorbv, 
Vogelsang, Renard, and Noel Hartley, may serve to throw 
new and important light upon the conditions under which 
the crystals were originally developed. Cavities containing 
carbonic acid and other liquids, with bubbles in constant 
and, seemingly, spontaneous movement, 2 ser\^e to awaken 
the interest of the naturalist not less powerfully than the 
mysterious creeping of protoplasm in the hair of a nettle, 
or the dance of blood-corpuscles in the foot of a frog ! 

Others among these histological peculiarities of crystals 
must be regarded as having a pathological significance ; 
they are abnormal developments resulting from unfavour- 
able conditions to which the crystals may have been > 
subjected during their growth, or in the course of their ! 
long and chequered existence. j 

The variability exhibited in crystals of the same mineral . 
is sometimes very startling. J n addition to the varieties ' 
due to the combinations of many different forms, or to ( 
the excessive development of certain phases at the expense ’ 
of others, we have the complicated and diversified struc- 1 
tures built up by twinning according to difierent laws. 
Again, by oscillatory tendencies in the same crystal 
towards the assumption of different forms, or by the 


existence of causes calculated to interfere wiA the 
action of the crystallising forces, we may obtain varieties 
with curiously curved or striated faces. Not unfrequently 
large quantities of extraneous materials, solid, liquid, or 
gaseous, may be caught up in the crystal duri^ its growth, 
and these foreign substances may be so far afffcted by the 
polar forces operating around them as to be maae to 
assume definite and symmetrical positions within the 
crystal. 

Even in the case of minerals of identical chemical 
composition and similar crystalline form, marked varia- 
tions in physical properties may result from differences in 
the conditions under which they have originated. In 
lustre, density, and other characters, adularia differs from 
sanidine, and elseolite from nepheline. Dr. Arthur 
Becker has shown that quartz exhibits marked variatigns 
in its specific gravity, according to the particular conditions 
under which it has been formed. 

There is one kind of morphological variability in 
minerals which has during recent years attracted a great 
amount of attention, and excited much discussion among 
mineralogists. Soon after his memorable discovery of 
the relations between the crystalline forms of minerals 
and their optical properties, Brewster detected certain 
apparent exceptions to his important generalisation ; and 
since his day many additions to these curious anomalies 
j in the optical behaviour of minerals have been made by 
I other observers. So greatly, indeed, have these been multi- 
; plied in recent years, that it is doubtful whether any mineral 
i crystallising in the cubic, the tetragonal, or the hexagonal 
I system could be cited in which the optical properties are 
j precisely what they ought to be according to theory ; and 
1 similar anomalies arc also found in cr)'stals possessing 
j lewder degrees of symmetry. 

j The attempts which have been made by some crys- 
I tallographers to account for these optical anomalies in 
i crystals, by assuming that they possess only a pseudo- 
! symmetry, the result of very complicated twinning, 
ingenious as they undoubtedly are, remind one of the 
wonderful addition of eccentrics and epicycles by which 
astronomers so long sought to maintain the credit of the 
Ptolemaic theory. But as, in the latter case, complexities 
and difficulties alike vanished when the centre of the 
system was shifted from the earth to the sun, so have 
the discoveries of Klein, Rosenbusch, and others removed 
1 the necessity for the painfully elaborate crystallographic 
1 hypotheses to which we have referred. 

1 Most mineralogists will now be prepared to admit, as 
• the result of these researches, that the perfection alike of 
' form and of optical properties which characterises a crystal 
j when first formed, is liable to slight modification, as the 
conditions of temperature and pressure under which it 
I exists vary. In consequence of this, almost all natural 
j crystals are found, when we study them with sufficient 
I care, to exhibit slight but very striking and significant 
I differences in form and optical behaviour from what they 
! ought theoretically to possess. 

! While our knowledge of the ordinary mineral varieties 
i promises to be vastly extended by the improvements 
' which have been made in the methods of optical and 
chemical diagnosis under the microscope, there is, at 
the s.'une time, reason to hope that the relationship of 
these numerous varieties will, by the same means, be 
made more clearly apparent. As the existence of wcil- 
defined natural groups of minerals becomes more clearly 
established, through the study of interesting though in- 
conspicuous links, we shall obtain a basis for a much- 
needed reform in mineral taxonomy and nomenclature. 

The more carefully we pursue our researches among 
the diversified forms of the mineral world, the more are 
we impressed by the conviction that each mineral, like 
each plant or animal, possesses its own individuality. 
Nature does not facsimiles in the mineral, any more 
than in the vegetable or the animal kingdoms, All the 
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sciences of Nature must be content to recognise'indi victuals 
as the only real entities, and to accept species, like genera, 
families, and orders, as convenient but purely artificial 
conceptions. 

The gec)logical study of minerals leads us to regard 
each specimen that we examine as possessing a dis- 
tinguishing combination of properties, some of which are 
impressed upon it by causes operating when it came into 
being, while others are no less clearly the result of 
the long series of vicissitudes through which it has since 
passed. 

Of all the branches of mineral morphology there is none 
hnmthe study of w^hich the geologist has gained more 
in the past, or from w'hich he has greater reason to look 
for future aid, than that of the embryolog)' of crystals. 

In the year 1840 Link showed that the first step in 
the formation *of crystals in a solution consists in the 
separation of minute spherules of supersaturated liquid in 
the mass ; and subseqjuently Harting in Holland, and 
Rainey and Ord in this country, obtained a number of 
interesting experimental results, by allowing crystallisa- 
tion to take place slowly in mixtures of crystalloids and 
colloids. 

Valuable contributions to the same subject were made 
by Frankenheim, Leydolt, and others ; but it is to Her- 
mann V'ogelsang that we owe the greatest and most im- 
portant contributions to mineral-embr^'ology. By the 
ingenious device of adding viscous substances to solutions 
in which crystallisation was going on, he succeeded in so 
far retarding the rate at which the operation took place as 
to be able to study its several stages. He thus showed 
how the minute “ globulites,” gathering themselves into 
nebulous masses or ranging themselves according to 
mathematical laws, gradually build up skeleton -crystals, 
by the clothing of which the perfect structures arise. 

Since the early and regretted death of Vogelsang, the 
subject of the development of crystals from their embryos, 
the so-called crystallites^ has been successfully prosecuted 
by Behrens, Otto Lehmann, Wichman, and other in- 
vestigators. 

Now in all glasses— whether of natural or artificial origin 
— in which the process of primary devitrification is going 
on, wc have examples of the growth of crystals in a viscous 
and retarding mass, and in these, as Leydolt, Zirkel, 
and Vogelsang clearly saw, admirable opportunities are 
afforded to us for studying the formation of crystallites, 
and the laws which govern the union and growth of these 
into crystals. Two years ago, my predecessor in this 
chair submitted to you the interesting results of his own 
researches upon the devitrification of artificial glasses 
and slags ; and the subject has since been pursued by 
Velain in France, and by Hermann and Kutley in this 
country. 

The igneous rocks supply us with admirable oppor- 
tunities for studying mineral embr>'oIogy. In the same 
rock-mass we may sometimes find every possible gradu- 
ation, from an almost perfect glass to a holocrystalline 
aggregate. By the study with the microscope of the 
several transitions in different parts of the mass, we 
obtain data for the most important conclusions concerning 
the phenomena of crystal-development. 

There is another line of research in connection with 
mineral-embryology', which appears 10 be full of promise, 
and which has not yet received all the attention it deserves. 
In the “ contact-zones around great igneous intrusions, 
we find the curious so-called ‘‘spotted slates,” which under 
the microscope are seen to contain nebulous patches, the 
mere ghostly presentments of crystals, struggling into 
being in the amorphous mass. The development of these 
nebulous masses into perfect crystals, exhibiting the 
characteristic external forms and optical properties of 
andalusite and kyaiiite, of garnet and epidote, of horn- 
blende and mica, may be tra 'ed in some cases with the 
greatest facility. 


More complicated still are the phenomena exhibitei 
along the foliation- planes of the rocks, which have bee 
made to flow in the act of mountain-makir^. There, 
the old minerals are destroyed, new ones build themselvt 
up from their elements. The study of all the steps of thi 
process is an undoubtedly difficult one, but the result 
already obtained by Reusch, Lossen, Heim, and Lehmaxu 
by Lapworth, Teall, Roland Irving, and Williams, lead 1 
to look hopefully forward to the full solution of the gram 
but complicated problems of regional metamorphism. 

The field of mineral-embryology is indeed a promisin 
one, and its diligent cultivators may hope to gather 
harvest no less rich than that which has been reaped b 
the workers in the same department of the biologies 
sciences. j 

( To be continued,) j 


TA BAS HE Eft 

I HAV^E often wondered that this curious substance *haj 
never attracted more attention. But scanty reference! 
to it are to be found in books, and yet it seems to me thai 
few more singular things are to be met with in thj 
vegetable kingdom. 3 

In Watts’s “ Dictionary' of Chemistry ” (vol. v. p. 653] 
exactly six lines are devoted to it. It is defined to be 
“ Hydrated silica, occurring in stony concretions in th 
joints of the bamboo. 1 1 resembles hydrophane, and whei 
thrown upon water does not sink till completely saturate 
therewith.” It is further stated to be the least refractive c 
all known solids, and an analysis by Rost von Tonningei 
of a specimen from Java gives a composition of 86*39 P® 
cent, silica soluble in potash, 4*81 potash, 7*63 water, wit! 
traces of ferric oxide (to which I suppose its occasions 
yellowish colour to be due), lime, and organic matter. 

There are several specimens in the Kew Museumj 
partly derived from the India Museutn. All consist c 
small irregular angulir fragments, varying from the size < 
a pea downwards, and opaque white in colour. It i 
obvious that these fragments are the debris of larg 
masses. 

Now, the presence of considerable solid masses of s 
inert a substance as hydrated silica in the plant-body is 
striking fact. At first sight, one might compare it do th 
masses of calcium phosphate which form the endo-skcleto 
in the higher animals. These, however, serve an obviou 
mechanical purpose, which cannot be attributed to th 
lumps of tabasheer in the hollow joints of a bambo< 
The presence of silica may sometimes serve an adaptiv 
purpose, as in the beautiful enamelled surface of cane: 
And according to Dr. Vines (“Physiology of Plants,” p. '21 
“ Struve found that it constitutes 99 per cent, of the di 
epidermis of Calamus Rotangl' * 

in a few other groups of plants, such as E(/uisetum an 
the DiatomatCiCj it is a characteristic constituent. In a 
cases it principally occurs in the cell-wall (Vines, lx, ] 
137. This has suggested the highly ingenious speculatio 
that, seeing the intimate chemical relationship whic 
ob ains between silicon and carbon, there might be 
silicon-cellulose. 1 notice that Count Castracant 
in his Report on the Diatomacde collected by th 
Challenger^ speaks of its “having been already show 
that silica is sometimes substituted for carbon in th 
formation of cellulose ” (p. 7). Judging from ash-analy9< 
it might be supposed that silica was an essential constitua 
of gramineous plants. But by the method of wate 
culture Sachs has found that maize, for example, wi 
grow with only a trace of silica. I must confess t 
ignorance of all that may have been done in the matti 
recently. But Laden burg thought, and 1 think wit 
reason, that the indifference of the plant to silica was 

' Sach*« remarks {“ 'I’cxi-book/* second edition, p. 7oo) thmt sili^ a^uinuUit 
chttfSy in the extK>sed to evaporation, though thts clearly does n 

apply to the cn*e of diatoms. 
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ong argument for a silicon-cellulose in which silicon 
ght or might not with equal physiological convenience 
Sly the part of one or more atoms of carbon. Fascinat- 
f as this hypothesis is, I am bound to say that the 
oionged investigation which he devoted to the question 
on the whole adverse to the idea of silicon playing any 
.tt of the kind. 

It still remains then an unsolved problem why, when no 
laptive end is involved, plants should take up such rela- 
rely enormous quantities of silica. The case of the frus- 
les of Diatomacece is peculiar, as there the silicious wall is 
jparently a continuous plate of inorganic matter capable 
resisting without impairment treatment by the most 
jstructive and disintegrating agencies known Yet 
istracane adduces evidence to show that such walls can 
ow ; and as this can only be by interstitial growth, a 
olecular constitution is implied quite different from any- 
ing physical, and precisely similar to that of a cellulose 
embranc. He quotes, indeed, von Mohl for the opinion 
at the wall is not simply inorganic, “ but only an organic 
embrane which is impregnated with si lex.” 

Now, in the case of tabasheer, it is quite evident that 
,e plant takes up an amount of silica beyond its powers 
use, and so it is exuded into the hollow cavities of the 
imboo stem. I do not mind confessing that, in so far as 
had reflected on the matter at all, 1 had pictured to 
yself this as taking place by some process of secretion, 

^ that the mass of tabasheer ultimately accumulated from 
iccessive portions of thrown-oflf silica. I was obliged, 
jwever, to give a little more serious thought to the matter 
hen Prof. Cohn, of Breslau, wrote to me that he proposed 
^ investigate the whole subject, and asked for help in the 
ay of specimens and information. It then struck me 
hat a very singular thing the phenomenon of the occur- 
nce of tabasheer really was. 1 set to work to hunt up 
the literature of Indian botany some rational account of 
le matter. The only ray of light I got was from the 
Forest Flora of North-West and Central India,” by Dr. 
randis, late Inspector-General of Forests to the Govem- 
ent of India. Everyone who knows Dr. Brandis knows 
lat he gave to administration the energy he would more 
illingly have devoted to scientific pursuits. I was not at 
I surprised to find, therefore, modestly hidden in his 
>ok (p. 566) the key to the riddle. He says : It is not 
; all impossible that the well-known silicious deposit 
abasheer) which is found in the joints of this and other 
>ecies \lUimbusa arundinacea] may be the residuum of 
le fluid which often fills the joints.” 1 communicated 
lis to Prof. Cohn, and he was good enough to tell me that 
t quite agreed that this was the correct explanation. 1 at 
le same time wrote to Dr. King, the distinguished Super- 
itendent of the Royal Botanic Garden, Calcutta, to know 
it were possible to procure specimens of tabasheer tn 
\ we possessed in our Museum nothing but broken frag- 
lents. I extract from several letters he has written me 
le following particulars January 1 1. 1 have inquired 

f several old workers as to the situation tabasheer occu- 
tes. They all say it is found either on the floor of the 
lint, or if (as is so often the case in B, Tulda) the stem 
ans over, it is also found on the lower wall. It is never 

►und on the roof of a joint Tabasheer is not 

)mmon in bamboo grown near Calcutta. And, besides, 
is apt to be forced out of its natural position by the 
reed used in breaking a joint open. There is no 
eternal mark by which a tabasheer-bearing joint can be 
icognised prior to being opened.” “ January 18. I have 
>t a specimen of tabasheer situ for you. It concretes 
p a jelly ^ and is now being carefully dried off.” 

I think that these extracts (in which the italics are mine) 
illy confirm the explanation as far as I know first put 
It by pr. Brandis. The rapidity of growth of a bamboo 
loot is well known to be enormous. The root-pressure 
probably equally great. The joints, at first solid, become 
ollow by the rending apart of the internal tissues, and 


water containing silica in solution is poured out into the 
cavities so formed. When the foliage is developed, trans- 
piration is active : the water taken up from the ground 
IS rapidly got rid of; not merely is the root-pressure 
compensated, but the water poured out into the joints is 
re-absorbed. It is not easy to see why the silica should 
not be always taken with it, as in the vast majority of cases 
it no doubt is. But in the cases in which it is left behind 
it has apparently simply undergone a process of dialysis. 
The determining causes of the occasional deposit of 
tabasheer are, 1 think, still obscure. But, as Prof. Cohn 
intends to investigate the subject, 1 think we may pretty 
confidently look forward to an exhaustive explanation. 

It is a well-known fact that a large proportion of the 
ash-constituents of plants may have but little significance 
in their nutrition. The chemical constitution of plants, as 
far as their ash is concerned, to a large extent varies with 
the nature of the soil in which they are grown. It is quite 
certain that they will in consequence take up a vastly 
larger proportion of certain constituents than they can 
turn to any physiological account. Tabasheer is a striking 
instance of one such case. The calcareous masses found 
in the wood of many Indian trees mentioned in Nature, 
vol. xxi. p. 376, affords another. 

W. T. Thiselton Dyer 


ON THE EARLIER TRIPOS OF THE 
UNIVERSITY OF CAMBRIDGE 

I HAVE read with great interest the papers by Mr. 

Glaisher in Nature of December 2, 18, and 30, 
1886 (pp. loi, 153, and 199), entitled “ The Mathematical 
Tripos.” Through the period common to Mr. GlaishePs 
notes and my recollections, I believe that we are strictly 
in agreement. 1 am able, however, to supply some little 
histories (I wish these had been more numerous and more 
certain) relating to transactions several years earlier than 
those known, personally, to Mr. Glaisher, and I am desirous 
that their memory should not be totally lost. There are 
now few persons, perhaps none, whose recollections of the 
University of Cambridge and of Trinity College go so far 
back as my own. 

I first advert to the official course of undergraduates’ 
life. 

Shortly after introduction to the College in the October 
Term of 1819, I attended, with all other freshmen, in the 
Senate House or in the College Hall (I believe the latter) 
to take the oaths of allegiance and supremacy. With 
great ardour 1 renounced the “damnable doctrine” that the 
Pope of Rome could absolve subjects from their allegiance, 
with several similar declarations ; and I also disclaimed 
all connection with other U Diversities and Colleges, and in 
particular wdth Wolsey s College at Ipswich. I believe 
(but have no certain knowledge) that these puerilities 
terminated a few years afterwards. 

The undergraduates were arranged in “ sides, ' divided 
under the official tutors under whom they were entered in 
the College Lists. There were then two “ sides ” ; sub- 
sequently there were three. The lectures on each side 
were held in the College rooms of the tutor or his assistant 
tutor. The lectures consisted, naturally, in proposals of 
theorems and problems (in writing) and oral discussion of 
the answers in a friendly style. 

The annual College examinations of the undergraduates 
of all sides (collected), of each year of undergraduateship, 
were held in the College Hall at the practical termination 
of the May Term. The order of merit in each year, as 
determined by these examinations, was published by lists 
of names suspended in the College Hall. Small sums of 
money, to be expended in honorary prizes, were assigned 
to the First Class of each year. 

In the third year of undergi aduateship arrived the time 
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of "keeping Acts and Opponencies” These, as Mr. 
Glaisto has explained, were formerly the only public 
exhibitions of students^ merits in the University ; and, 
possibly, were still considered in the University as more 
important than n^uld be gathered from Mr, Glaisher*s 
account. The three Opponents met to take tea and to 
arrange their arguments ; the Act also was invited, with 
an intimation that he was not to stop long. I have seen 
the ** Schools,” in which the disputations were held, quite 
filled with undergraduates of all Colleges, who came to 
listen to the disputations, or rather quibbles, held in the 
Latin language, of the argumentative quarrel. If my 
memory^ is correct, each of the undergraduates (selected, 
I believe, by the Moderators) appeared twice in the cha- 
racter of ‘‘Act ” (asserting the correctness of some doc- 
trine in the printed books), and twice or more in the 
character of “Opponent^’ (denying that correctness). 
The President of the School was one of the Moderators. 
The assertion of the Moderator that the argument failed 
was given by the words “ Probes aliter.” The discussion 
was usually dosed by a complimentary address of the 
Moderator, as, for instance, Ma^o ingenio argumenta 
tua et construxisti et defendisti. ' I do not think that 
the form lasted many years after this time. 

At length came the October Term, the last term (the 
tenth) for undergraduates, of which I remember only one 


Senior Wrangler, will not be forgotten hy one who has 
heard it. The Father presentea him with the words: 
"Dignissime Doraine, Domine Procancellarie, et tota 
Universitas, prsesento vobis hunc juvenem. quern scio 
tam moribus quam doctrini esse idoneum aa responden- 
dum Quaestioni ; idque libi fide med praesto, toti^ue 
Universitati.*’ The candidate knelt before the Vice- 
Chancellor, who pressed the candidate's hands between 
his own, and answered; “Auctoritate mihi commissi, 
admitto te ad respondendum Quasstioni, in nomine 
Patris, et Filii, et SpiritOs Sancti.” I am not able to say 
how much of this was repeated for each candidate. Then 
followed some petty quibbles with some Master of Arts 
concerning questions which nobody professed to under- 
stand, but which were inessential. The undergraduate 
gown was then changed for a B.A. gown. 

On a certain day following, at a Congregation of the 
Senate, the list of names of those who were thus admitted 
was read to the Vice-Chancellor, who (as I understood) 
solemnly recognised the rights of the first to the privileges 
of Bachelor of Arts, and to each of those following only 
repeated the words “ et ei,” finally declaring that they were 
“ actualiter in Artibus Baccalaureos.” 

It is evident that there must have been some relation 
between the various ranks which no longer exists ; and, 


. . . _ , ^ ^ , in particular, that the was once important, and is 

characteristic, namely, that in the College Hall a separate j now totally lost. And connections existed between the 
dinner-table was established for the “ Ouestionistb (as Colleges and the University which can scarcely be traced 
those were called who were to proceed to the B. A. degree at the present day 
in Januaiy). To this table all Ouestionists were removed ! 
from whatever tables they previously occupied. Among ! 
others, the “Scholars” of the College (Trinity) weie | 
removed from their table, where they had formed agree- * 
able acquaintances, to a collection of strangers^ naturally ! 
disagreeable to the “ Scholars.” We much dislike 1 this ! 
change. I think that in this term the character of the [ 

College lectures was changed almost entirely to prob- 
lems and questions ; some of them in the evening, in the 
College rooms of one of the Fellows. 

At length arrived the Monday morning on which the 
examination for the B.A. degree was to begin. A bre.ikfast 
was given by the “ Father ” of the College (one of the 
Fellows of the College) in the College Combination 
Room, and then we were all marched in a body to the 
Senate House and placed in the hands of the Moderators. 

How the “ candidates for honours were sej)arated from 
the ot TToXXot 1 do not know. 1 presume that the Acts 
and Opponencies had something to do with it. The 
honour-candidates were divided into six groups ; and of 
these Nos. i and 2 (united), Nos, 3 and 4 (united), and 
Nos. 5 and 6 (united), received the questions of 


one 

Moderator. No. i, Nos. 2 and 3 (united), Nos. 4 and 5 
(united), and No. 6 ^ received those of the other Mode- 
rator, The Moderators were reversed on alternate days. 
There were no printed question-papers ; each examiner 
had his bound manuscript papers of questions, and he 
read out his first question ; each of the examinees 
who thought himself able proceeded to write out his 
answer, and then orally called out “ Done.” The Mode- 
rator, as soon as he thought proper, proceeded with 
another question. 1 think there was only one course of 
questions on each day (terminating before 3 o’clock, for 
the Hall dinner). 

The examination continued to Friday mid-day. On 
Saturday morning, about 8 o clock, the list of honours 
(manuscript) was nailed on the door of the Senate 
House. 

The ceremonies and customs of conferring degrees in the 
middle of the day, I believe, have not been altered. The 
Vice-Chancellor was seated in the centre of the .Senate 
House. The Father of that College of which the Senior 
Wrangler was a member led him to the Vice-Chan :ellor. 
The roar of acclamation from the undergraduates in the 


I now advert to the mathematical subjects of study and 
examination. 

In the October Term, 1819, the only books on pure 
mathematics were: Euclid generally; “Algebra,” by 
Dr, Wood (formerly Tutor, but, in 1819, Master, of 
St. John’s College), I'ince’s “ Fluxions ” and Dealtry's 
“ Fluxions,” Woodhouse’s and other Trigonometries. 
Xot a whisper passed through the University generally 
I on the subject of differential calculus, although some 
papers (subsequently much valued) on that subject had 
been written by Mr. Woodhouse, Fellow of Caius College ; 
but their style was repulsive, and they never took hold of 
the University. Whe well’s “ Mechanics ” (1819) contains 
a few and easy applications of the differential calculus. 
The books on applied mathematics were : Wood’s “ Me- 
chanics,” Whevvell’s “Mechanics,” Wood’s “Optics,” 
Vince’s “Hydrostatics,” Vince’s “Astronomy,” Wood- 
house’s “ Plane Astronomy” (perhaps rather later); the 
first book of Newton^s “ Principia.” 1 do not remember 
any others. These works were undoubtedly able ; and I 
do not conceal my opinion that for the great proportion 
of University student. s going into active life books con- 
structed on the principles of those which 1 have cited were 
more useful than those e.xclusively founded on the more 
modern system. For those students who aimed at the 
mastery of results — more difficult and (in the intellectual 
sense) more important — the older books were quite in- 
sufficient. 

More aspiring students read, and generally with much 
care, several parts of Newton’s “ Principia,” Book I. and 
also Book III. (perhaps the noble.st example of the geo- 
metrical form of cosmical theory that the world has seen). 
I remember some questions from Book III. proposed in 
the Senate House Examination, 1823, 

In the October Term, 1819, 1 went up to the University. 
The works of Wood and Vince, which I have mentioned, 
still occupied the lecture-rooms. But a great change was 
in preparation for the University course of mathematics. 
During the great Continental war, the intercourse between 
men of science in England and in France bad been most 
insignificant. But in the autumn of 1819 three members 
of the Senate (John Herschcl, Gcoiw Peacock, and 
Charles Babbage) had entered into the mathematical 
society of Paris, and brought away aome of the works on 
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jchattics (principally Poisson’s). In 1820 they made a 
inslation of Lacroix^s Differential Calculus,” and they 
spared a volume of Examples of the Differential and 
te^al Calculus,” These were extensively studied ; but 
siorm of the College examinations or the University 
aminatlons was not, I think, influenced by them in the 
ttter 1820-21 or the two following terms. But in the 
nter 1821-22 Peacock was one of the Moderators ; and 
the Senate- House Examination, January 1822, he 
Idly proposed a paper of important questions entirely 
the differential calculus. This was considered as 
:ablishing the new system in the University. In 
nuary 1823 I think the two systems were mingled. 
lOugh I was myself subject to that examination, I 
ieve to say that I have forgotten many of the details, 
cept that I well remember that some of the questions 
ferred to Newton, Book III., on the lunar theory. To 
ese I have already alluded. 

No other work occurs to me as worthy of mention, 
cept Woodhouse’s “ Lunar Theory,” entirely founded 
i the differential calculus. The style of this book was not 
tractive, and it was very little read. 

From this time to the times of which Mr. Glaisher 
tats, there were successive books on the new system, 
:t none, I think, which can be cited as producing a 
Irked effect in the University. G. B. Airy 


NOTES 

IThe University of Bologna has decided to celebrate its eight 
fadredth anniversary in the spring of 1888. The exact date 
) its foundation cannot, indeed, be determined, but all 
ftiorities on the subject agree that an important school 
s established at Bologna in the eleventh centuiy. After- 
rds the University took a great place as the chief 
it re for the study of jurisprudence, and there also anatomy 
IP for the first time scientifically studied. The foremost Uni- 
iities of Fmroi>e and America will no doubt be glad to take 
^ opportunity of testifying their respect for so ancient and 
nous an institution. 

St their meeting on February 3 the President anti Council of 
f Koyal Society adopted the following resolutions concerning 
5 publication of the Philosophical Transactions: — That the 
^ihsactions be published in two imlcpendent series, one (a) 
Gaining those papers which are of a mathematical or physical 
iracter, the other {if) those of a biological character ; that the 
>ers iri each scries form a yearly volume, paged continuously 
pugh issued in parts if the Secretaries find it convenient), but 
it each paper be also published separately in paper covers as 
« it is ready for publication ; and that Fellows have the 
Son of receiving one or both of the yearly volumes, or, should 
y prefer it, each separate paper of either or both series, or the 
ole of one series and any separate paper of the other series, 
mediately on publication. Ibese resolutions are to take effect 
h the volume for the present year. 

K Committee, lately apix)inted by the College of Physicians 
Edinburgh, has reported in favour of the establishment and 
intenance, by the College, of a laboratoiy for the prosecution 
>riginal research. The Committee proposes that the College 
II vote from its capital 1000/. for the establishment of this 
oratory, and, year by year, a sum not exceeding a third of 
,clcar surplus of annual income over annual expenditure for 
paintan^ce, including the payment of salaries The super- 
jsndent, it is thought, should devote his time wholly to the 
^^ion and prosecution of scientific research in the laboratory ; 

I it is suggested that an assistant experienced in microscopic 
{k should be engaged to reside on the premises. The Commit- 
of opinion that the laboratory should be open without fee 
rdlows of the College, to members, and to anv licentiate. 


; medical man, or investigator who may, by testimonial or other- 
wise, be able to show that he is a fit person to use the laboratory 
for purposes of scientific research. Moreover, the Committee 
I recommends that, if there should be sufficient funds after pay- 
j ment of expenses, a medal and money-prize (not exceeding 
I twenty guineas) should be offered for original work. It is under- 
sfodcl that this admirable scheme will be adopted, and we may 
hope that the example set by the Edinburgh College will soon 
be followed by the English College of Surgeons and College 
of Physicians. 

A CORRESPONDENT writes to us from Tashkend that on 
November 29 last, at 9.12 a.m , a violent shock of earthquake 
was felt there, accompanied by a great noise like thunder. 
The people were much frightened, and the majority of the 
buildings were more or less injured. Light shocks were felt 
also on December 3, and on January 9 and 16. 

On the 15th of January last there was in some parts of Japan 
the most severe earthquake that has been experienced there 
since February 22, i88o. It fetched down a number of chimneys 
and pjarts of roofs in V'okohama, but in Tokio (eighteen miles 
distant) it only broke a few vases and created alarm. The im- 
portant and peculiar feature of the disturbance was that it 
had a long period and large amplitude. At the Imperial 
Observatory at 'Tokio, where a number of “ Gray- Milne 
seismographs” are employed, the pointers of the instrument 
were seen to move for nearly ten minutes. We learn from the 
yapapt Gaz tic that the disturbance was felt at Tokio at 6h. 51m. 
59s. p.m., commencing in a series of small waves. The greatest 
horizontal movement was 19*2 mm. (about J inch). The time 
taken to describe the largest wave was 2*3 seconds. The 
vertical motion had a range of 5*5 mm. (about \ inch), and 
its period was *S .‘'cconds. Altogether there were 60 distinct 
waves, and the maximum velocity with which the earth moved 
to and fro was 26 mm., or about i inch i>er second. At 
I okio people felt the motion as if they had been on a slowly- 
moving floating pier, and in many cases it provoked a sensa- 
tion of nause.a. 'The general distribution of destruction at 
Yokohama was similar to that which took place in 1880. The 
Japapt Gazette^ however, points out that many chimneys stand- 
ing on ground which in 1880 suffered severely were this time 
uninjured. This “anomaly, ' it thinks, may be explained by 
the fact that the owners of these chimneys took advantage of the 
experience they gained in 1880, and rebuilt their chimneys with 
a special view to their safety. 

The Right lion. G. Sclater Booth, M.P., has accepted the 
Presidentship of the Congress of the Sanitary Institute of Great 
Britain, to l>e held at Bolton in September next. 

On March 6 a century will have elapsed since the birth of the 
celebrated optician, Joseph von Fraunhofer, at Straubing, in 
Lower Bavaria. Prepararions are being made in Munich for 
the due celebration of the day. 

In the eleventh annual Report of the President of 
the Johns Hopkins University, Baltimore, Dr. Gilman 
is able to give a very satisfactory account of the progress- 
made by the institution since its establishment in 1876, 
Much of its success, he thinks, is due to the system 
of Fellowships. Every year twenty young men who have 
given evidence of their attainments and of intellectual promise 
are selected by tlie authorities as Fellows, and are encouraged to 
devote all their time to the study of some brancli of knowledge 
in which they have already shown proficiency. Daring the first 
ten years this honour has been bestowed upon 130 persons. 
Their names and the stations to which they have been oalled 
have been frequently printed, and Dr. Gilman says a scrutiny of 
the list will show that it contains the names of many exceUent 
scholars. While residi»nt at TTniversitv. thi* FAlloMira aivi. 
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reco^ised as holding an intermediate position between the 
Faculty and the great body of pupils. They are efficient mem- 
bers of the various literary and scientific associations, and 
occasionally give lectures on topics which they have specially 
studied. 

A NEW quarterly journal, to be entitled the American yottr- 
nal of Psychology t will soon be issued. Dr. G. Stanley Hall, 
Professor of Psycholog)- and Pedagogics in the Johns Hopkins 
University, will be the editor. The Journal will contain 
original contributions of a scientific character ; and articles of 
unusual importance will l)e translated from other languages, or 
even reprinted from other English and American publications, 
in full or in abstract, if not generally accessible. An attempt 
will be made in each number to give a conspectus of the more 
important psycholc^ical literature of the preceding three months, 
and to review significant books, bad as well as good. 

A SCIENTIFIC and industrial Exhibition will be opened at 
Ekaterineburg in May next. The mining industries of the 
Ural Mountains will be well represented. Special interest will 1 
attach to the department of ethnography, as it has been arranged ' 
that there shall be in the Exhibition a number of families 
belonging to semi -barbarous trdves of the E^ral Mountains and 
SU>eria. Their dwellings will be exactly like thoi>e in which 
they usually live, and they w'ill have u ith them the weapons and 
implements used by them in hunting and fishing. Another 
important element will be a collection of ancient objects in 
stone, bone, clay, and metal, found in Siberia and among the 
Ural Mountains. These objects have never before been 
publicly exhibited. 

A Caucasian Agricultural Exhibition will be held next year 
in Tiflis. Products of the animal, vegetable, and niincral 
kingdoms will be exhibited. 

Fish-hatching operations have begun at the Buckland 
Museum, where consignments trout o\'u, presented by Sir 
James Maitland, have been laid down in the incubating appara- 
tus used by the late Mr. Frank Buckland. The .system upon 
which the ova are hatched at the Museum is that known as the 
overflow,^’ the water passing over the eggs, which arc placed 
in slate boxes lineti with gravel. The new system is called the 
“ underflow,” the water passing underneath the eggs, which are 
deposited in perforated zinc tray» w’ithout gravel. Much diver- 
sity of opinion exists as to the efficacy of the two .systems. 

The other day some workmen, while removing brickwork 
that had surrounded a tank in the late South Kensington 
Aquarium, found ten eels secreted in a crevice of the masonry, 
which was perfectly dry. The tank had been removed eighteen 
days before, when the Aquarium was dismantled, so that the 
fish mu.st have been without water during the whole of that 
time. When placed in water they appeared to have been in no 
way injured by their terrestrial experience. 

In the debate on the appropriations for the support of the | 
U.S. Coast .Survey, the Senate, according to Science, parerl the 
items down in a parsimonious sjiirit. Afterwards the Senate 
Appropriations Committee addressed a letter to the Secretary of 
the Treasury, inquiring whether the estimates as submitted by 
the Superintendent of the Coast .Survey were satisfactoi^ to that 
Department. The answer w'as that they were perfectly satis- 
factory, and a communication from the Superintendent of the 
Coast Survey W'as submitted, showing the reasons for each item 
of expenditure, and the present condition of the service. “ From 
these communications/’ wrote the Secretary, ** it appears that the 
estimates made provision for the efficient and economical prose- 
cution of the Survey during the ensuing year ; it also appears 
that the provision made by the House Bill will not secure such 
results. Consequently the arrangement made is not satisfactory 
td this Department.” 


W E learn from Italy that the idea of boring a tunnel between 
the peninsula and Sicily has been revived. The estimated cost 
is said to be seventy-one millions of francs, and the time required 
for completing the work would be from four to six years. It 
is stated that the depth of the sea is 160 metres. 

The number of foreigners at pressent residing in France, and 
settled there, is 1,115,214, against 37» 103,689 Frenchmen. 
The parts of France in which the foreigners are most numerotts 
areof course the frontier departments, those of the Nord, Alpes 
Maritimes, Var, Bouches du Rhone, &c. In the Seine Depart- 
ment there are 213,529 foreigners ; in the Nord 305,524, most 
of whom are Belgians. 

Oyster- PRODUCTION, although carried on to a large extent 
in France, is not yet a profitable investment. The reason is that 
the rates for transportation from the oyster-beds are too high. 
In Auray, for instance, oysters are worth nine francs per thousand; 
in Paris the^^ cost more than fifty francs. An attempt is being 
made to secure transportation at lesa cost. 

A MoVE.MhNT is on foot in the North Sea towns of Germany foy 
promoting oyster- culture along the coast, supported by Govern- 
ment grants. At prcaent there are fifty-one banks in the North 
Se.a, viz. twenty-six at Fanb, Romo, and Sylt, and twenty five at 
Fohr, Amnim, and Ilallingerne. In the Baltic, on the other 
hand, all attempts at oyster-culture have failed. “ Holstein” or 
“Flensburg’' oysters — conaidered the bed in Germany — are 
really English or Dutch. All the German oyster-banks are the 
property of the Slate, and leaded to private individuals. 

We regret to announce the death of Dr. Walfried Marx, Pro- 
fes-oi of Descriptive Geometry at the Technical High School at 
Munich. He died on February 10. 

The first International Horticultural Exhibition will be held 
at Dresden on May 7. 

Herf is a case in which even a little knowledge of physics 
wouM not have been out of place. A man was summoned for 
making use of the communication between passengers and guard 
without reasonable and sufficient cause. Being in a third-class 
compartment alone, he was frightened by the singing noise of 
hiN fool-warmer, caused by the contraction of metal due to the 
reduction of temperature, 'rhinking it an infernal machine, he 
immediately threw it out of the window, and, not content with 
Ibis drastic proceeding, he incontinently proceeded to slop the 
train by U'^ing the excellent mode of communicating with the 
guard and engine-driver which exists on the South-Eastern Rail- 
way. A little more science and a little less energy would have 
saved everybody a little trouble, but as his Ifjna /ides was os 
obvious as bis ignorance, the magistrate dismissed him with a 
caution. The magi^trate might, perhaps, have <lone some good 
if he had told the man what happens when an ordinary kettle is 
filled with ordinary water .and placed on an ordinary fire. 

In a recent number, Science referred to a supposition'that “k 
is change of diet u hich is the most potent remote cause of con- 
sumption among the Indians,” Mr. H. C. Wyman, of Detroit, 
writes to that journal that, in his opinion, another cause is change 
change of dress. “If,” says Mr. Wyman, “a live rabbit be 
dipped in a solution of glue, so as to cover its body with a coat- 
ing impervious to air, it is surprising how quickly the frequency 
of the respiratory movements increases, showing that the wovk 
of the Uing-t is increased by depriving the skin of free access to 
the »air. The process of civilisation has a somewhat similar 
effect upon the Indian, though to a less degree. One of the 
first leswms in the effort to civilise him teaches him to envelop 
himself in chghing of a kind that tends to impede and impair 
the normal action of the skin, the pores of which are organs of 
excretion— a mechanism by which morbid and waste matetkl 
may be thrown out of the svstenu Deprived of the aitistani&ie 
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forded under previous conditions by the skin, the work of the 
mgs is greatly increased, rendering them peculiarly susceptible 
\ haronchitis and pneumonia— ailments which are commonly the 
irenmncrs of consumption. If we accept the theory of Koch, 
ley make the lungs a suitable habitation for the Bacillus tuber- 
tlosis»*' Mr. Wyman contends that, in the case of civilised j 
|w:es, the liability to consumption from overworked* lungs has 
leen tempered by hundreds of generations of ancestors habitu- 
|ted to the use of clothing. 

I In the Report of the U. S. Geological Survey on the mineral 
jesources of the United States for 1885, it is stated that the 
ptai mineral product is valued at 428,521,356 dollars, an 
ncrease of 15,306,608 dollars over 1884. Among seventy 
fiineral substances cited, coal is the most important, showing a 
Dtal value of 159,019,596 dollars. An increase is shown in the 
Production of coke, natural gas, gold, silver, copper, zinc, quick- 
ilver, nickel, aluminium, lime, salt, cement, phosphate rock, 
mnganese, and cobalt oxide, while the production of coal, 
etroleum, pig-iron, lead, precious stones, and mineral v\aters 
ecreased. According to the Report, it is probable that the 
>tal output of 1886 was much greater than that of 1S85, and 
ven larger than that of 1882. 

J We have received the Annuaht' for 18S7 of the Academic 


ftoyale des Sciences, des Lettres, et des Beaux- Arts de Belgique. 
It contains a full account of the organisation of the Academy, 
^nd of the means by which it seeks to encourage science, litera- 
lure, .and art. Among the biograidiica! notices are articles on 
jhe late Fran9ois Lenormant and Edouard Morren. 

; An illustrated work, entitled **Les Civilisations de Tlnde,” 
^y Dr. Gustave Le Bon, L being i^sucd in weekly parts l^y 
rirmin-Didot et Cie. Dr. Gustave Lc Bon the author of a 
kork on ‘*La Civilisation des Arabes.” 

The Calendar of the Imperial University of Japan for the 
mrrent year, which we have just received, deserve-* special men- 
tion, for it is the first that h.^s been issued since the amalgarna- 
don of the well-known College of ICngineering and the Uni- 
jrersity of Tokio into the single institution which forms the new 
liniversity. This inc irjX)ration was made the occasion for 
peveral organic change.-*, one of which is the almost total elimina- 
:ion of Euroi>eans from the teaching staff, their places being 
^aken by Japanese. To understand the full extent of the change 
in this respect, it i* necessary to remember that five or six 
^ears ago all the professors in the College of Engineering, 
tad nearly all in the University, were Europeans. An exa- 


ninatioQ of the Calendar .shows how the new University stands 
n this respect. By the Imperial decree, which is the charter of 
he institution, the Council of Professors regulate the studies and 
generally look after the interests of the University and each of 
ts Colleges. There is not a single Western amongst the nine 
Councillors. In the Law College, three out thirteen pro- 
fessors and lecturers are Westerns ; in the Medical Faculty, out 
of thirty-four professors and assistants, there are three Euro- 
peans ; there arc three hiuropeaiis amongst twenty-four pr »- 
fessors and assistants in the Faculty of Engineering ; two in 
:wenty-six in Science ; and three in nineteen in Literature. It 
is probably not too much to say that, where one Jiuropean is 
.caching now, there were six Europeans five years ago. It was 
anly to be expected that ultimately the Japanese woulc^ have 
iheir own men ready to take the places vacated by Europeans. 
jThey liad at vast expense sent abroad large numbers uf youths 
to be educated for the various professions in Europe and 
America, who, on their return, were competent to teach their 
Muntrymen ; and in looking down the lists of the Japanese pro- 
lessors we see that most of them have foreign degrees and 
qualifications. They come from almost every German, 
British, and American University, and in some instances 


have taken high honours. They may therefore be presumed to 
be competent for the work which they have undertaken, and 
there is no special reason to believe that the step taken by the 
Minister of Public Instruction in placing the higher education 
of the country in the hands of his countrymen is premature. Be 
this as it may, it is clear that the day of Europeans in Japanese 
education is past, and this fact is only emphasised by the few 
familiar names amongst a host of unfamiliar ones in the list of the 
University. Moreover, even where there are one or two foreign 
professors, the direction is all in Japanese hands. The Director 
and the chief Professor in every Faculty are Japanese, so that 
if the individuals are fewer in number, the functions and status 
of each one remaining have also diminished. Time alone will 
show whether the experiment — for undoubtedly the Imperial 
University is at present in the experimental stage — will be suc- 
cessful or not. He would be a bold man who, for example, 
prophesied that the Faculty of Engineering in the new 
University will maintain the high position won for the 
old Imperial College of Engineering in the world of 
science by a body of brilliant European professors, some 
of whom arc now in the front rank at home. In the 
Calendar there is certainly evidence of much activity. An 
Astronomical Observatory has been fitted up for the instruction of 
the students ; there is also a Seismological Observatory, with 
horizontal pendulum and vertical-motion seismographs. By the 
aid of a complete set of these instruments now in the Observa- 
tory, it is possible to measure earth- movements of different 
grades of magnitude. In addition, a system of telegraphic com- 
munication with dift'erent parts of the city extends the area of 
observation. A Botanic Garden and a small Marine Biological 
Laboratory are likewise attached to the Science Department. 

'I'liE additions to the Zoological Society’s Gardens during the 
past week include a Green Monkey {Ccrco/>il/iecj 4 s callilrichus 9 ) 
from West Africa, presented by Mr. Julius Wilson ; a Secretary 
Vulture {Serpentarius replilivorus) from South Africa, presented 
by Capt. Larmer, s.s. 7 'rojan ; a Crowned Hawk Eagle (Spiz~ 
actus corouatiii) from Natal, presented by Colonel H. Bowker, 
F.Z.S. ; a Spotted Eagle Owl {Bz/fia maculosa) from South 
Africa, presented by Mr. H. Justice ; a Brazilian Hangnest 
{Icterus jamaicai) from Brazil, presented by Mr. W. G. Little 
Gilmour ; two Crossbills {Loxia ciirvirostris)^ British, presented 
by Mr. W. H. St. Quintin ; two White- fronted Lemurs {Lemur 

albifrons) from Madagascar, deposited ; a Capuchin {Cebus 

) from South America ; two Chimachima Milvagos {Milvago 

chimachima) from Brazil, purchased. 

OUR ASTROAOMICAL COLUMN 

The Binary Star 5 Kiouulei. — This close and rapid binary, 
which w.as discovered in 1852 by M, O. Struve, and measured 
on a number of nights between that lime and 1874, was supposed 
by its discoverer to have a period of between 6 and 7 years or 
one of about 13 years. More recently, Mr. Burnham, who 
observed the star between 1880 and 1883, concluded from an 
examination of all the measures that the period was about lo*8 
years. It is therefore the most rapid binary now known. At 
the request of Prof. Glasenapp of St. Petersbuq;, Herr Wrub- 
lewsky {Asfrou, Nachr. No. 2771) has computed a set of ele- 
ments from all the available observations. He finds the time of 
periastron passage to be 1892*03, with eccentricity —0*2011, 
mean distance, 0^*406 and period = 11*478 years. These ele- 
ments do not, however, represent the observed position-angles 
satisfactorily, and it is desirable that the possessors of sufficiently 
powerful telescopes should pay some attention to this very 
interesting object, especially at the present time, when the com- 
ponents are about at their maximum distance apart. Herr 
Wrublewsky's orbit gives, for 1887*24, position-angle 204* *9, 
and distance =: o**48. 

The Temple Observatory,— From the Report of Mr. 
Seabroke, honorary Curator of the Temple Observatory, Rugby, 
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we leam that during 1886 Mr. Percy Smith continued the 
measurement of position>angle$ and distances of double stars, 
88 sets of measures having been secured. These stars have been 
divided into three categories for future re* measurement, viz. 
rapid binaries, to be obfcrved every year ; slower binaries, to be 
observed every 4 years ; and long-period binaries, to be observed 
every 10 years. Mr. Seabroke himself has continued the 
measurement of the motion of stars in the line of sight with the 
spectroscope on the reflector, and has completed 100 sets of , 
measures. I'hese observations, together with the corresponding 1 
ones for previous years, have been published in the January ! 
number of the Monthly No/ices. ; 

Discovery of a New Comet, 1887^ (Barnard 2).— A ■ 
new comet was discovered on February 15 by Mr. E. E. Barnard, \ 
Nashville, Tennessee, It was very faint, and wsis moving rapidly ’ 
in a north-westerly direction. At midnight (local time) its I 
position w’as R.A. 8h. 4m., Decl. 16” 10' S. j 

Probable New Variable. — We leam from Circular No. 15 
of the Liveq>ool Astronomical .Society, that Mr, Backhouse 
finds 28 Andromedfie to be probably variable within small limits. 
The observations yet obtained are insufficient to fix the period, 
which must, however, be short. It is possible that the star is 
of the Algol type. 

Names of Minor Planets. — Herr J. Palisa has named 
Minor Planet No. 256 Walpurga. 

Brightness and Mass of Binary Stars.— The current 
number of the Observatory contains an article on this subject 
by Mr, W, H. S. Monck, in which he attempts to deduce 
the relative brilliancy of those binaries for which the orbits are 
best determined. Assuming that the mass of the companion- 
star is very small as compared with that of its primaiy% he shows 
that the relative brilliancy of any two pairs of binaries may be 
found by the following formula 

//.\ /AM 

where stand for the total amount of light, .as deterniine«l pho- 
tometri<ilIy, which we receive from the two pairs respectively ; 

/j /’jifor their periods ; and ci.j for the angular radii of their orbits. 

By, apparently, a printer's error, the index of 


Gnenwick oh February 27 

Sun rises, 6h. 52m, ; souths, 12b. lam. 56*03. ; sets, lyfa, 34m< ; 
decl. on meridian, 8** 21' S. : Sidereal Time at Sunseti 
4h. 3m. 

Moon (at First Quarter March 3) rises, 8h. 50m. ; souths, 
I5h, 30m. ; sets, 22h. 2im. ; decl. oft meridian, 7* 9' N, 

Decl. on maridlan 

I 3^ S. 

... I 23 S. 

4 It S. 

... 12 8 S. 

... 22 2$ N. 

* Indicates that the rising is that of the preceding evening and the setting 
that of the following morning. 

Occuliations of Stars by the Moon (visible at Greenwich) 


Planet 

Rises 
h. m. 

Souths 
h. m. 

Sets 
h. m. 

Mercury 

... 7 *7 •* 

. 13 13 • 

. 19 9 

Venus ... 

.. 7 34 

. 13 3t • 

. 19 28 

Mars ... , 

... 7 19 .. 

. 13 I . 

• 43 

Jupiter... 

... 22 48* .. 

• 3 49 . 

. 8 50 

Saturn... 

... 12 30 .. 

. 20 39 . 

• 4 48' 




CorrespondtnR 

Mag. Di,ap. Reap. 

inverted image 

h. m. h. m. no 

March 

Star 

2 ... 

Ahleimran 

... I ... 17 47 ... l8 4 ... 182 210 

4 ... 

M.arch 

1 30 I'.auri . 
h. 

. ... 6 ... 2 30 ... 2 38 ... 43 as 

3 

3 ••• 

Mercury .at lea^t distance from the Sun. 

5 

.. 11 ... 

Mercury at greatest elongation from the Sun, 
iS' ea-^t. 


14 


Saturn in conjunction with and 3” 29' north 
of the Moon. 

VariabU Stars 


Star 


R.A. 


Detl. 


^8 vv*VA/ 


(^J) u 

\/'J 


omitted 


in the formula in the Okenatory, Adopting { Ursa.* Majoris 
as his unit of comparison, Mr. Monck finds the brilliancy of I 
y Leonis 93*29 ; of Castor, 38*24 ; 8 Cygni, 35*52 ; of Sirius, | 
7*17 ; 42 Comte, 279 ; 6 (/•) Eridani, 0*20 ; an<l 61 Cygni, 0*08. j 
It is noteworthy that Prof. IC C. Pickering, in a paper which ' 
appeared in the Proceedings of the American Academy of Arts 1 
and Sciences, voi. viii. No, i, obtained very similar results for 1 
many of the some stars, hut by a somewhat difterent process. 
In both lists y l^onis figures at the head, followed by Castor j 
and 8 Cygni, whilst the smallest values are found for /> Eridani [ 
and 61 Cygni. The weak point in Mr. Monck’s computation is . 
the assumption that the mass of the smaller star is comparatively I 
insensible ; the near equality in m^nitude of many of the | 
binaries selected would seem to indicate that the assumption ! 
was not a safe one. Mr. Monck repeats Prof. Pickering’s ; 
suggestion that series of careful mca.>urcmcnis should be made j 
between each com|>onent of the binary systems and some neigh- ' 
bouring stars, so that the ratio of the masses of the two com- , 
ponents may be determined. It is to be hoped that some j 
double-star observers may be induced to take up this interesting | 
subject, now that attention has again been called to its import- 1 
once. The research might also possibly supply us in some cases : 
with a determination of the distance of the binary. | 

The Liverpool Astro.nomical Society,— The Pernam- j 
buco branch of this Society now numl>ers more than eighty j 
memliers, and ha.s been accorded permission to elect a local > 
executive. The Emi>eror of Brazil lias been elected a member | 
of the Society. j 
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Afeteor- Showers 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 FEBRUARY 27— MARCH 5 

f POK the reckoning of time the civil day, commencing at 
Greenwich mean niidiuglit, connting the hours on to 24, 
is hm employed. ) 


Amongst the mclcor showers of the season are the two follow- 
ing : — Near 5 Virginia, K.A. I92^ Decl. i* N ; near (Sagittarii, 
R. .A. 2$o^ Decl. 17’ .S. The latter radiant gives very swift 
'-treak- bearing meteors. 

GEOGRAPHICAL NOTES 

Two letters have been received in Vienna from Dr. O. Lenz, 
dated, one from Lake Tanganyika in September, and the other 
from the River Shire in December. This indicates that the 
Austrian Expedition has taken an unexpected route to the east 
coast. When Lenz and his companions left Knsonge, on the 
Upper Congo, on June 30, they made for Tanganyika, arriving 
at Capt. Hore’s .station on the west shore on August 7. Crossing 
to Ujiji, Dr. Lenz found that it u as im|K>»sible to proceed north- 
wards to the Albert Nyanza and Emin Pasha, on account of the 
Arab raids and the state of things in Uganda, Instead, thei^ 
fore, of proceeding eastwards to Zanzibar, he travelled, by la^ 
apparently, to the south end of Lake Tanganyika, 

StevcniK)n road to Lake Nyassa, down that lake to the Shire, 
and thence by the Zambesi to (Juillimane. The two letters 
will be published in the next numl^r of MWtilunfnnol 
Vienna Society, and will doubtless contain 1^ good deal 01 
information of interest, 

Tibpoo Tir, about whom we have heard so much feccntly in 
cx>nnection with the Emin Pasha expedition, stems to be mtbar 
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lin intelligent man, and even finds time in the midst of his ivory I 
raids to attend to the interests of science. He recently came j 
li^n a remarkable tribe on the Congo, to the north of Nyangw^, 
1^0 do a great deal of work in copper, and whose inlaid work 
I In that metal is of a hijghly artistic character. He sent several 
specimens to an English friend at Zanzibar, who has brought 
them with him to this country. Still more interesting is the dis- 
covery by Tippoo, among the same people, of what may be 
regarded as the first steps towards a currency. Spears are 
•naturally among the most valuable articles which such a people 
possess, and, as a matter of fact, the value of everything is reckoned 
l)y them in terms of spears. Nf)t only so, but they have actually 
I reached the stage of a conventional currency. Enormous spear- 
^ heads of very thin copper are made, some six feet in length, 
[Which are passed from hand to hand, just as bank-notes are with 
us. These spears, for example, in the purchase of ivory, are 
[valued at 200— their intrinsic value being probably not so many 
I pence. We are glad to know that a specimen is likely to he 
[deposited in the British Museum. Readers of Schjpreinfurth’s 
I ** Heart of Africa” will remember that among the Niam-Niams 
[ hoes are used for a similar purpose, only after a reverse fashion ; 

; tiny hoes, what we should call mere toys, arc in common use as 
money. 

j The principal article in the new number of Petermann' s 
\^Mitttilungcn is a summary of the journey across Africa from 
f Mossamedcs to Quillimane, by tlie 1‘oiluguese travellers, MM. 

' Capello and Ivens in 1884 85. The most valuable geogra]>bical 
' work accomplished by the travellers was the exploration of the 
interesting region lying between the Uj'per Zambesi and Lake 
Bangw'eolo. The important north- east tributary of the Zambesi, 
%he Kabompo, was traced to it-s source in the clo-^est proximity to 
^ the sources of the Lualaba, one of the most important contributories 
; to the Congo. From here a zigzag was made eastwards and south- 
( wards, across the head- waters of many affluents of ^tbe Zambesi, 
(Until that river w%as reached about 16 S. and 2V E. MM. 
Capello and Ivens took very numerous astronomical and meteoro- 
1 logical observations during their journey, as well as observations 
, for terrestrial magnetism. The complete narrative of the journey, 

I with ample supply of maps and scientific ai)pendixes, has just 
i been published in Portuguese. 'I'he same number of the MitUil' 
ungen contains a large collection of baromettic data on the 
hypsometry of South America, mainly Peru and Bolivia. 


' Prof, L, Bouro sends to the Bollctitno of the Italian Geo- 
graphical Society for December 1886 an imiiorlant p.aper on 
^ Italian emigration, which he divides into two categories — 
permanent and temporary. The latter, which is essentially of a 
periodical character, varies from 80,000 to 100,000 persons yearly, 
and consists chiefly of stonemasons, bricklayers, navvies, and 
other day-labourers from the northern provinces of Piedmont, 
Lombardy, and Venice, who seek casual employment on the 
public works in Austria, France, Germany. Switzerland, Corsica, 
and elsewhere. They generally leave their homes in the spring, 
returning with their earnings tow'ards the close of autumn, and 
enjoy the reputation of sol>cr, ste.ady, intelligent workmen. The 
permanent movement, which alone constitutes emigration pro- 
perly so called, has .already risen during the last Jlweniy years 
from less than 20,000 to about 80,000 annually, and is directed 
from the same northern provinces, and from Liguria and parts of 
Naples, almost exclusively to the Argentine .States and some 
other parts of the New' World. The emigrants, who sail either 
directly from Genoa, Naples, and Palermo, or from the French 
ports of Marseilles, Bordeaux, an I Havre, comprise between 
60 and 80 per cent, of male adults, the small minoritv consisting 
of w'omen and children. They represent nearly all 'social con- 
, ditions, the j)casant class, however, largely predominating in 
South America. For the year 1885 returns show 57,827 to 
the Argentine Republic ; 15,48510 the United States; 12,311 
to Brazil ; and 1477 to Uruguay. I'he chief inducements to 
leave their native land and settle abroad appear to be poverty, the 
desire to better their fortunes, and the direct encouragement of 
friends and relatives who have prospered in their new homes 
across the Atlantic. Veiy few ever return to reside permanently 
in the mother country. 


The Gennans are losing no time in making themselves 
acquainted with the section of New Guinea which they have 
annexed. The Empress Au^sta River, close to the western 
boundary of the German territory, was recently navigated by 
Ailmiral von Schleinitz pd Dr, Schrader, in the steamer Otftiu, 
far n dHtftfice of 204 miles. It being the dry season, the river 


was shallow for further navigation by the steamer. The 
shu|^ steam-launch, however, proceeded 112 miles further, to a 
pftt situated in 16' S. and 141® 50' E.; judging from the 
quantity^of water in the river the voyage could have been con- 
tinued 50 miles further, but fuel ran short. For over 200 miles 
from its mouth the river flows thtough extensive plains ; then its 
course suddenly changes, and it assumes the character of a 
mountain stream, forcing its way through hills of gneiss, mica- 
slate, and quartz ; but the velocity of its current remains uniform. 
The settlements on its banks were only found al long intervals. 




■V 

ON TNE CONSTITUTION OF THE NITRO- 
GENOC/S ORGANIC MATTER OF SOILS 

organic matter of soils, the residue of the limited oxida- 
tion of vegetable and animal matter, has a.’>peared a subject 
so complex and obscure, and promising the investigator so little 
of definite result, that it has received but scanty attention. The 
researches made have been chiefly confined to a study of the 
non-nitrogenous humic acids, the nitrogenous organic bodies 
present in soil have been scarcely at all investigated. The 
agricultural chemist has indeed not unfrequently spoken and 
written as if such investigation wa^ superfluous, holding that the 
nitrogenous organic bodies contained m humus were not capable 
of serving as food for farm crops until they had undergone a 
further criangc into ammonia, and finally into nitric acid. A 
valuable pa]jer, “ Sur les principes azotes de la terre vegetale,*’ 
by Bertbelol and Andre, which appeared in the Comples 
rcf/Ius of December 6, has called attention to this neglected 
I subject, and has done much to clear up our ideas 
respecting the constitution of the nitrogenous organic matter 
contained in soils. Like many other epoch-making treatises, 
the paper in question brings forward facts which have, in part, 
been already established by earlier investigators ; but in no 
earlier investigation, as far as I am aware, have the facts ap- 
1 peared in such a striking aspect, nor have the conclusions which 
flow fr >m them been clearly set forth. 

Berthelot and Andre conclude that the nitrogenous matter of 
soils is mainly composed of insoluble amides ; ^ these amides 
are decomposable by the action of acids, alkalies, and to a less 
extent by water, into ammonia and soluble amides (amido-acids), 
in the same manner as other bodies of the same class with which 
the chemist is already quite familiar. The behaviour of soil 
tow'ards hydrochloric acid furnishes the main facts on which the 
i French chemists base their conclusions. They find that wdien 
a soil tolerably rich in nitrogen (0*174 per cent.) is treated with 
dilute hydrochloric acid, a quantity of ammonia is found in the 
solution, which is greater as the strength of the acid is in- 
creased, as the time of its action is lengthened, and especially 
as the temperature is raised ; two hours’ boiling produces, in 
fact, wdth various strengths of acid, four, five, and six limes as 
much ammonia as five days’ action in the cold. Besides ammonia, 
there is found in the acid solution a considerable quantity of 
some nitrogenous organic body, the amount of which rises and 
falls with the quantity of the ammonia. In cases in which the 
action of the acid was carried farthest, the nitrogen of the 
soluble organic body bore to the nitrogen of the ammonia a 
proportion of about 3 to x. The extent to which the nitroge- 
nous matter of the soil was attacked by the hydrochloric acid 
wp very considerable ; boiling 200 grammes of soil for two hours 
with 400 cubic centimetres of water, and 100 cubic centimetres of 
strong hydrochloric acid, resulted in the solution of 31*8 per 
cent, of the soil nitrogen, and the conversion of 7*1 per cent, of 
it into ammonia. The nature of the nitrogenous organic matter 
found in solution in the hydrochloric acid has apparently not 
been particularly investigated by Berthelot and Andre, but the 
; whole reaction is so characteristic of the splitting up of an amide 
j that their view of the constitution of this body becomes highly 
i probable. 

Investigations earlier than those of Berthelot had shown that 
' hydrochloric acid dissolves nitrogenous matter from the soiL 
I Loges has pointed out that this solution contains a nitrogenous 
I body precipitable by phospho-tungstic acid. The nitrogen and 
I carbon in this precipitate had a relation of about I to 6*2. My 
j own experiments show that a nitrogenous body precipitable 
I by phospho-tungstic acid is also extracted from soil by a cold 

* The presence of amides in soil wn^ long ago inferred tw S. W. JohnSor 
(“How Crops Feed/' p. 847), from thv reactions of soil with chemUts 
were then acquainted. 
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lohition of cftfbonate. Wc mav hope that, before long, 

farther lJ|^t will be thrown on the eonsUintion of these bodiee* 

The Mion of alkalies on soil is qatte in accordance with the 
imtnption of the amide nature of its nitrogenous compounds. 
Bonuxngault long aro showed that the agricultural operation of 
limhig a soil causm the production of ammonia. It has re- 
cently been shown by Baumann, and others, that a solution of 
soda, even in the cold, develops a notable amount of ammonia 
in soil, while at a high temperature the action becomes very 
considerable. 

Nor are facts wanting which seem to exhibit the actual syn- 
thesis of amides from ammonia and humic acids. Knop long 
ago observ^ that when peat was treated with ammonia the 
ammonia disappeared, and could no longer be detected. Joulie 
found, in his experiments on the changes which take place in 
farmyard manure, that when finely divided straw, horse-dung, 
and ammoniacal urine of known composition were mixed, and 
allowed to ferment, a great disappearance of ammonia took 
place, accompanied by a gain of 35 to 63 per cent, in the organic 
nitrogen. The ammonia had in this case clearly united with 
some of the organic compounds present. 

The view of the constitution of the nitrogenous matter of the 
soil which has been now brought forward will, we think, prove 
fruitful : it throws much light on the chemical changes within 
the soil ; it has also possibly important bearings on plant- 
nutrition. That the acid sap contained in roots is capable of 
rendering soluble, and thus effecting the assimilation of various 
mineral matters with which they come in contact, is admitted 
to be a fact by physiologists. May it not equally follow that 
the insoluble amides of the soil arc also attacked by the acid 
root-sap ? We know not yet the properties of the soluble amides 
which result from the action of acids on the insoluble amides of 
the soil ; but if they are diffusible through a membrane, they must 
enter the plant, and it is certainly very probable that they would 
then be found capable of taking part in plant-nutrition. A reac- 
tion of the kind we have siippos^ between the root and the soil 
would probably take place to a very different extent with dif- 
ferent plants, much depending on the character of the root -sap. 
When the subject has been more fully investigated, it may per- 
haps be found that we have in this action of the roots an explana- 
tion of those obscure cases of plant-nutrition which at present 
puzzle the agricultural chemist. R. Warington 


UmVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge. — The following is the speech < 5 elivcred by the 
Public Orator, Dr. Sandys, in presenting for the honorary degree 
of Doctor of Science, Prof. Alexander Agassiz, Curator of the 
Museum of Zoology, Harvard College, Massachusetts — 

Cum Collegio Harvardiano antiquitus consociati, nuper vetera 
amicitiae iura auspiciis optiniis renovavimus ; litteris dati> 
acceptisque trans maria lata dextras iunximus ; legatis denifjiie 
insignibns missis, ludis illis saecularibus, etiam absentes, velut 
praesentes interfuimus. Hodie vero e Collegii illius professoribus 
unum revera praesentem videmus, virum et suo et patris et Collegii 
sui nomine nobis dilectum. Donee Alpium inter culmina ingente^ 
niae glaciex moles desuper paullatim descendunt, tarn din patris 
illius nomen superstes vivef, qui, in Republica non magna natus, 
Rempublicam maximam gloriae su.ae fecit participem, expertus 
scilicet vetera ilia verba quam vera essent : — 

**Omne solum forti patria est, iit piscibiis aequor, 

Ut volucri vacuo quicquid in orbe patet.’^ 


mintc^a mlnutissima ah hoc viro accuratissime exatniminhir, uhi 
oceani ipsius e penetralibus profundis rerum naturae veritaa Ipsa 
audacter extorquetur ? Satis crit hodie dc veritate ilia dtcete 
quod olim de Komanontm virtute dictum est ; — 

** Merges profundo ; pulchribr evenit.” 

Duco ad VOS marinae praesertim zoologiae indagatorem 
indefessum, Albxandrum Agassiz. 


I SC7ENTIE/C SERIALS 

I The Quart cr!y yottrnal of M'uros£<fial Scitute^ January.-^ 
j The anatomy of the Madreporian coral Fungia, by G, C, Bourne 
I (plates xxiii. to xxv.). During a visit to Diego Garcia (an 
atoll lying in f 13' S. lat., 72" 23' E. long. ) which extended 
from the middle of September 1885 to the middle of January 
1886, the author was able to collect and preserve a large number 
of specimens of Eun^ta dent at a. These Fun^se were very 
abundant within the lagoon, where at low spnng tides they 
could be collected by scores from depths of from three to ten 
feet : a prolonged search failed to secure any specimens under 
two inches in diameter, or an example of the nurse-.stock. It is 
suggested that the time of the year was the cause of this ; the 
depth of the water in which the search had to be made was also 
unfortunate for such investigations. The name ** mesogloea,’' 
suggested by Prof. Lank ester, is used to denote the supporting 
lamina of Ccelenlerata : the only seeming objection to the name 
is that it is the n.ame tff a well-known genus of Algae. — On 
I some points in the development of Petromyzon finviatilis^ by 
I Arthur E. Shipley (plates xwi. to xxix.). The material was 
! obtained by fertilising the eggs of the ripe female Lampem, 
i hatching the larva? out, and rearing them in confinement. The 
• summary is too long f-jr abstracting, but it may be mentioned 
j that the early development of the skeleton is described up to the 
I stage where. Prof. Parker commenced his researches, — The 
j ammoniacal decomposition of urine, by Dr. W. R. Smith 
(pdate XXX ). Records a series of observations ])roviDg that the 
j ammoniacal dccomjmsition of urine is brought al)Out by the 
' presence of a Micrococcus which differs from that described by 
Prof. W. Leubc, inasmuch a.s it liquefies gelatine. Though about 
twenty different organisms were isolated frtmi one sample of 
healthy urine, only this one acted so. — Notes on Echinoderro 
morpjhology, No. to ; on the supqioscd presence of symbiotic 
Algte in AnUdon by P. Herbert C.arpcntcr (plate xxx.). 

Discusses the views of Vogt and ^"ung as to the Sacculi ol 
Antedon being symbiotic Algx, and considers these views « 
certainly not proven ; an opinion which Perrier seems by 
intuition to have already ascribed to him. — The function ol 
nettlc-cclls, by Dr. R. von Lendenfeld (plate xxx.). The 
, plasmotic cfmtractilc coat of the cnidoblast is incited toaction by the 
I cnidocil : the animal can control this action. — Some new metnods 
; of using the aniline dyes for sUiining Bacteria, hy E. H, Hankin. 
1 Illustrations of the structme and life-history of Phytopkthora 
I infestansy Vjy Prof. IT. Marshall Ward (plates xxxi. and xxxii.).— 
I t)n the formation and liberation of the zoosj-iores in the Sapro^ 
, legniea?, by Dr. Marcus M. Hartog. 

I The yottrnal of FtiJlany for January is chiefly occupied by 9 
! biographical notice of llit* late Dr. H. F. Hnncc, of Whampoa.— 
; In the number for Febniarv, Dr. Richard .Spruce describes and 
' figures a llepatica from Killarncy new to science, to which h< 
' gives the name Lejeunea Jfottii \ Mr. Alfred Fryer continues hi* 
’ notes on the ganus Potamo^-ftou ; and .Mr. J G. Baker commencci 
' a synopsis of the six genera Sodiroa^ Cara^atOy Sckl umber geria^ 
1 CnzmaHnia, Catopsis, and Tillaudsiay which make up the tribe 
’ Tillandsiete of the natural order Bromeliacea:. 


Fill! vero famam patre tanto non indignam, quibns potissimiim 
verbis exsequi potero ? Utinam tu mihi hodie adesses : — 

O testudinJs ay^rcae 

Diilcem quae str^jrftum. Fieri, temperas ; 

O mutis quo<)ue' piscibiis 
Donatura cycni, si libeat, sonum. 

Atqui Musa ilia vocata non audit ; rogata taccl ; vinimquc 
praeconio altiort dignum sermone pedestri laudandum rclinquit. 
Ergo, utcunque pnssumos, virum Ubenter laudamus, qui, euro 
ingenxi sui opx* aeris tbesaurum ingentem invenisset, Academtam 
suam divitianim suarum amplitudine omavit, iudice me (insusur- 
rare mihi videtur Horatiu.s) iudice me, *‘non sordidus auctor 
naturae verique,’’ Quid autem de vivario illo dicam, acquoris 
Atlantici prope margmetn ulteriorero condito, ubi mans immensi 


BulUtin de V AcadJmie RoyaU de Belgique^ December 1886,— 
Determination of the ptirallax relative to the larger member o 
the double star 2 1516 of Struve, by L. de Ball. From previoui 
observations the chief star of this group appeared to have 1 
proper movement in a straight line indepenaently of it* com 
, panion, with which it had no physical connection. By meaiu 
; of a Cointc refractor the author has followed the . * 

! placements of the two stars, and has determined a periodicity 
the effect of the relative {larallax, which he finds to be 

o"* 09 i rk <y'*0l3, 

and the distances 

. From these elements he determines an idiscdate parallax 
I with a mean error ©"'ooS, corresponding to a distance whicl 
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t would take 3 1 years to traverse.— Note on the transparency 
>latina mirrors, by Edm. Van Aubel. His further researches 
firm the author's previous conclusions regarding the false 
iflparency of these mirrors, the light passing, not through the 
al itself, but through the interstices left between the particles 
osited on the plates as prepared by Paul Lohmann, of Berlin. 
>fi the instability of eciuilibrium of the surface-layer of a 
id, second part, by G. Van cler Mensbrugghe. The points 
t dealt with arc: (i) the existence of a surface-tension 
per to each liquid according to a given inner temperature ; 
the existence of a contractile or expansive force on the 
ace of a liquid in contact with a solid ; (3) tension of a 
ace common to two liquids not intermingling. — On the 
sney of an atom of carbon, by Louis Henry. A method is 
posed for determining the relative value of the four unities of 
chemical action. — On the physiology of the heart of the 
by Li^n Fredcricq, The author explains the nature of the 
fraction of the ventricles, the idio-muscular contraction of 
cardiac muscle, the nervous system of the heart, its isolated 
nilation, and the circulation in the pulmonary artery. — ^The 
andertbal or Canstadt race in Belgium, by MM. Traipont and 
best. The authors describe what appears to be the most im- 
tant anthropological find ever made in Belgium. It consists of 
> more or less perfect human skeletons discovered by them in 
[>ciation with the remains of Rhinoceros tichorinus^ EUphas 
migenius^ the cave hysena, and other extinct animals in the 
listurbed Lower Quaternary deposits of a limestone cave at 
on the banks of the Orneau, in the province of Namur, 
e human remains, which came to light during the summer of 
I year, present remarkaVde points of resemblance with those 
the oldest yet discovered Palajolithic race, as represented by 
I Neanderthal and Canstadt skulL. The relationship is so 
se that the strikingly simian features of these skulls, hitherto 
;arded as possibly aberrant or pathological, would appcir to be 
•fectly normal, and characteristic of the oldest known human 
labitants of Western and Central Europe. One of the skulls 
the Spy men is decidedly platidolichocephalic (long and low), 
h cephalic index 70 ; the other is sub-platidolicnocephalic, 
h inaex 74*80. The frontal bone is also very low, narrow, 
i retreating, and the upper alveolar process highly progna- 
>us, while the chin is but slightly developed, receding more 
udly than that of even the lowest Papuan type. 

Englet^s Botanische Jahrbucher^ Achter Band, 1 Heft.— The 
est botanical discoveries in the tombs of Egypt, by G. 
hweinfurth. This article, with an appendix dated October 
$6, contains an enumeration and description of vegetable 
nains found in tombs at Dra-x\bu'n-Negga. Though the 
■cimens were often in bad preservation, the author has been 
Ic to recognise some fifty species of plants from tombs dating 
m various periods, both very ancient and comparatively 
idem ; atuoog others the garlic yAUinm sativunt), which, 
ih leeks and onions, is meiirioned in Numbers, chap. xi. — 
le next two articles by Alfredo Cogniaux and Dr. F. W. Klatt 
itain descriptions of the Melastomace«, Cucurbitaceae, and 
impositae collected by Lehmann in Guatemala, Costa Rica, and 
lumbia. — On the family of the Lactoridaceae, by A. Engler. 
le genus Lactoris been Jplaced by various authors in the 
ignoliaceee, Dilleniacese, and Pip^eraceac (Saururacese). On 
atomical as well as other grounds the author rejects the affinity 
the Saururacese and Dilleniacese, and concludes that Lactoris 
to be regarded as representing a family (Lactoridacea) closely 
led to the Magnoiiace^. — On Didymia, a new genus of 
peracese, by Dr. R. A. Philippi (with one plate).— Contribu- 
ns to the flora of the Congo district collected by Dr. Naumann 
the expedition of H.M.S. Gazelle^ prepared by A. Engler. — 
len follow abstracts of papers published elsewhere. — At the 
iclusion of this number is a formal offer of prizes for mono- 
iphs of the genera Ranunculus and Draba, and for a critical 
rision of the fossil forms of Quercus. 

Achter Band, 2 Heft. — Dr. R, A. Philippi, on the Chilian 
Macs of Polyachyrus, a «nus of Composite belonging ex- 
isively to Chili and Peru. The author distinc^ishes the species 
sordine to the characters of the leaves, and illustrates his paper 
th a plate. — Hepaticse Africanae, by F. Stephani (one plate), 
lis is a description^ of two collections of Hepaticse.: the one, 
wle by F. A. MoHer, from the Island of St. Thomas, consists 
thirty-four species, of which twenty are new ; the other, by 
. Mbnkemeyer, about the mouth of the Niger, consists of six- 
m species, of which eight are new.— The Hepaticse of the 
of Alaskai prepared by F. Stephani, comprise four new 


species, three of which are figured on pUte iii. The foi^h 
(Frtellania chilcooUensis) is extremely small, only a few milli- 
metres in length, and is found hidden in the roughnesses in the 
bark of the birch. — Comparative anatomy of the leaf of the 
family Olacinese, by E. Edelhoff. This is a laborious investiga- 
tion of minute details ol the anatomy of the leaf, the outcome 
of which is apparently no new view as to the grouping of the 
members of the family, but rather the recognition of microscopic 
diagnostic characters. — Dr. Gurich, on the botanical results of 
the expedition of Flegel to the Niger-Binue. — Note on a recently 
disclosed Pliocene flora in the neighbourhood of Frankfurt/a/M., 
by Dr. H, Th. Geyler. — Abstracts of papers publish^ else- 
where. sG BI 

Nuovo Giornalc Botanico Italiano^ January 1887. — Signor A. 
Piccone continues his observations on the 'part played by phyto- 
phagous fishes in the dissemination of Algae. The fish which 
appears to be by far the most effective in this direction 'm Box 
Salpa^ L. — Dr. F. Tassi contributes an elaborate paper on 
anaesthesia and poisoning in plants. Among the general con- 
clusions at which the author has arrived, the more important are 
that there exists in certain plants a property analogous to that 
which in animals is variously denominated irritability, contractility, 
excitability, &c., but that this property is located in no special 
organ, but originates in the protoplasm. Some substances which 
produce ansesthetic or poisonous effects in animals are in no way 
injurious to plants. 

Rendiconti della R, Accademia dei Linceiy December 1886, — 
Researches on the nature of malaria, carried out by Dr. Bernardo 
Schiavuzzi in Pola, Istria. The results of these experiments show 
the constant presence of a Bacillus, morphologically identical with 
that already described by Klebs and Tommasi-Crudeli, in the 
' malarious districts of Pola, anl its absence from the healthy 
I localities. This Bacillus, artificially cultivated and inoculated 
' on rabbits, develops fevers showing all the characteristics of 
i swamp»fever, while in the infected animals the red corpuscles of 
. the blood undergo the same alterations as Marchiafava and Celli 
' have shown to be characteristic of malarious infection. These 
alterations, however, are attributed by Dr. Schiavuzzi, not to the 
presence of a parasitic animal which has never yet been detected 
. either in the air or in the soil of the infected districts, but to a 
deterioration of the blood-corpuscles directly or indirectly caused 
! by the action of a pathological ferment of quite a different 
nature. He accordingly concludes that the Bacillus malarice 
I described by Klebs and Tommasi-Crudeli in 1879 is the true 
j cause of marsh-fever. — On the objective spectroscope, by L. 

, Respighi. The author claims the honour of having first intro- 
duced and applied to stellar spectroscopy the improved form of 
this instrument, as now generally used by spectroscopists. 

’ Although the important modification made by him is commonly 
i attributed to Secchi, he shows conclusively that it had been 
j adopted and successfully employed by him fully nine months 
I before its application by Secchi in November 1869. An account 
I of his first experiments wiih the perfected instrument appeared 
j in the Atti of the Academy for May 20, 1869. The modifica- 
tion in question consists in replacing the large prism of Fraun- 
hofer's instrument by one with a small refrangent angle, by means 
of which may be obtained perfectly distinct and well-defined 
spectra of the smaller stars. 

Rmdiconti del Reale fstituto Lombardo^ January 13. — Annual 
Report on the progress of the mathematical and natural sciences, 
presented by the Secretary, S. Ferrini. In this general survey 
of work done by members of the Istituto, special reference was 
made to E. G. Cantoni’s memoir on the phenomenon of dew, 
showing that Aitken's observations have been confinned by the 
results obtained in Italy by Fusinieri, Melloni, and Cantoni 
himself, in opposition to the generally admitted hypothesis of 
Wells ; to C. i*oloni's experimental researches on the perma- 
nent magnetism of steel at various temperatures, formulating 
the law of variations caused by changes of temperature, and on 
his new method (or measuring the absolute thermic conductivity 
of metallic wires ; and to Giacomo Cattaneo's studies on the 
formation of gastric and intestinal glands in the embryo of 
Salmo solar, 

Rivisla ScienHfko-Indtistriale^ January 15. — Electricity devc 
loped with the formation of fogs and clouds, by Prof. Luigi 
Palmieri. Some electric phenomeoa recently observed at the 
meteorologi^ stations of Naples and Vesuvius are appealed to 
in confirmation of the author’s view that strong dectnc tensions 
in clear skies constantly indicate the near approach of clouds 
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fogs, and even rain. Hence the strong tensions of atmospheric 
electricity so frequently signalled from the New York Ofc^rva- 
tory some days before the arrival of storms and wet weather on 
the west coast of Europe. During thirty-six years of constant 
study, the author has recorded thousands of similar observations, 
which have been overlooked by physicists daajiled by theories 
oppo^ to the natural conditions. — Further remarks on the 
question whether electricity is developed during the condensa- 
tion of aqueous vapour, by Prof. Costantino Rovclli. In reply 
to the statements of Prof Magrini, the author points out that, 
although his own experiments may have their weak side, the 
prolonged and rej^ted observations of Prof. Palmieri cannot 
be refuted by merely negative proofs. 

SOCIETIES AND ACADEMIES 

London 

Physical Society, February 12. — Annual General Meet- 
ing. — Prof. B. Stewart, F. R.S., President, in the chair. — In 
opening the proceedings the President regretted that in their 
Report the Council have to record the loss of one who took 
prominent part in the proceedings of the Society, the late Dr. 
Guthrie. It was, liowever, satisfactory to learn that the appeal 
of the Guthrie Memorial Committee, under the presidency of 
Prof. Huxley, ha<l been generously responded to. 'I'he Council i 
also leain with regret from Dr. E. Atkinson that owing to pres- | 
sure of work he is unable to retain the ofEce of 'Freasurer to the ! 
Society, and desire to express their thanks to him for bU past 1 
services. Prof. Riicker has consented to be nominated lor the 1 
office thus rendered vacant, and the Council believe that by his | 
election the connection between the Society and the Normal i 
School of Science (which is so desirable) will be maintained. — | 
The Report of the Council for the year 1886 was read and received, 1 
and the following gentlemen were elected Members of the Council j 
for the present year: — President : Dr. Balfour Stewart, F.R.S. ; 1 
Vice-President.s : Dr. K. Atkinson, Prof. VV. E. .*\yrton. I.R.S., , 
Shelford Bidwcll, F.R..S., Prof. H. McLeod, F.K,.S. ; 
Secretaries: Prof. A. W. Reinold, F, R..S,, Walter Baily ; | 
Treasurer: Prof A. W. Rucker, F.R.S. ; Demonstrator: 1 
C. V. Boys; other Meml>ers of Council: R, H. M, Bo'^ampiet, ; 
W. H. Coffin. Conrad \V. Cwke, Prof. G. Forbes, Prof j 
F. Fuller, Prof J, i‘erry, F.K.S., N. Shaw, Prof S. P. ; 
Thompson, C. M, Whipple, C. K. Alder Wright, F R.S. — j 
The President proposed the following resolution : That at the J 
end of Claiiise li of the By-laws, which says, * p>ery candidate j 
for admission into the Society shall be recommended by not less } 
than three meml>crs, to two of whom he must be personally j 
known,’ there be .added, ‘ When a candidate living al>road is a ; 
member of a recognised Rcientific Society^ such membership may, \ 
subject t<i the approval of the Council, be held cfiuivalent to i 
the personal knowledge aforesaid.’ ” The resolution was carried, i 
subj^t to confinnation by a special general meeting to be held 
on February 26. — A vote of thanks, proprjsed by Prof Ayrton 
and seconded bjr Prof McLeod, to the Fords of the Committee 
of Council on E^lucaiion, for the u.se of the rooms and apparatus 
of the Normal School of Science, was passed unanimously.— 
The Hon. R. Abercroraby proposed a vote of thanks to the 
officers of the pa'-t year for their gratuitous services, which wa^ 
seconded hy Prof Pickering.- Sir Philip Magnus proposed a 
vote of thanks to the auditors, Colonel Festing and Prof Fuller, 
which w'as seconded by Mr. Lecky, and passed unanimously. — 
Mr. J. Hrriw n wa^ elected a Member of the Societ) . — The follow- 
ing c> mmunicaiion was then read : — Note on the tenacity of 
spun glass, hy E. Gibson and R. E. Gregory’. The authors have 
experimented on the tenacity of glass rrnls and fibres made from 
the same piece of glass. 7 'he fibres varied from 1/25 to 1/50 
mm. and the rods from about i to f mm. in diameter. They find 
the tenacity persquare centimetre of rods increa.ses as the diameter 
decreases, as m ordinary wires, whereas with fibres this is not 
shown. Experiments were shown illustrating the method of 
working, and the highest tenacity recorded was for a fibre of 
'0340 mm. diameter, which gave x lo? dynes per square centi- 
metre, a value about half as great as that for steel wires. The 
authors refer to f tuincke’s .suggestion that the increased tenacity 
of small wires is due to surface-tension, and may be represented 
by IF ^ Aii r /Jd\ where IF is the breaking weight and d the 
diameter, but their own results with glass do not ^ee with this 
formula. Sir Philip Magnus asked if the diameters were 
measured at the point of rupture, if the elongation was deter- 


mined, and whether the authors were able to suggest any other 
formula which would express their results. Mr. C. V. Boys 
remarked that the tenacity being so much affiected by accidents 
circumstances, such as rate of cooling, no such formula could be 
expected. Prof. Rucker, refenring to Quincke’s experiments, 
said that the surface-tensions of metals calculated from them 
appear improbable. After some further remarks by the President, 
Prof. Ayrton, Mr. C. V. Boys, Prof, McLeod, and Mr. Gregory, 
the proceetlings terminated. 

Royal Meteorological Society, February 16.-— Mr. W. 
Ellis, President, in the chair.— The adjourned discussion on the 
Hon. R. Abercromby’s paper on the identity of cloud forms all 
over the world, and on the general {principles by which their 
indications must be read, was resumea ; and the following papers 
were read : — Remarks concerning the nomenclature of clouds 
for ordinary^ use, by Prof. . H. H, Hildebrandsson ; and 
Suggestions for an international nomenclature of clouds, by 
by the Hon. R. Abercromby. Both Prof. Hildebrandsson and 
^Ir. Abercromby have paid great attention to the question of 
the form.s of clouds, and having recently conferred together, 
they have .agreed to recommend for international use the follow- 
ing ten principal varieties, viz. High-level clouds : cirrus, 
cirro-stratus, cirro-cumulus ; middle-level : strato- cirrus, cumulo- 
cirrus ; and low-Ievcl : cumulus, stratus, strato-cumiilus, nimbus, 
cumulo-nimbus. — The influence of weather on the proportion of 
carbonic acid in the air of plains and mountains, by Dr. W. 
Marcet, F.R.S., and M. A. Landriset. The authors give an 
account of some experiments which they have made on the pro- 
portion of cavl>onic aci<l in the air at Geneva and on the summit 
of the “ Dole,” the highest point of the Jura chain, the differ- 
ence in altitude being 4193 feet. The results of the.se experi- 
ments show : ( i) that in fine dear weather on a mountain chain 
of moderate Alpine altitude, and in the adjoining' valley or 
plain, the atmosphere holds the same mean proportion of car- 
bonic acid at both places ; and (2) that when the summit of a 
mountain chain is in a fog, a circumstance which frequently 
happens in 'an Alpine district, the air in the fog contains a 
smaller proportion of carbonic acid than it would hold in fine 
clear weather, — The Secretary', Dr. Tripe, read a letter received 
fn>m Sir F. Abel, Organising Secretary to the pro|>o8cd Imperial 
Institute, inviting the Society to draw the attention of the 
Fellows to the undertaking, with thr* view of their contributing 
towards it. The Tresident stated that copies of the letter and 
of the accom}>anying paix'r, explanatory of the scheme, would 
be forwanlcd to each Fellow. | 

Mathematical Society, February 10. — Sir James Cockle, 
F.R.S., President, in the chair.— The following communica- 
tions were made On the e{|uation of Riccati, by the Presi- 
dent (Prof. Hart, Vice-President, taking the chair). — The ortho- 
centroidal circle (nr. the circle whose diameter is the join of 
the oithocentre and centroid), by R. Tucker. — On polygons 
inscribed in a quadric and circumscribed about two confocal 
I quadrics, by R. A. Roberts. — On the binomial equation 
i 1^0; quinquisection, by Prof. Tanner. — Symmetrical 
I determinant-formulae in elliptic functions, by L. J. Rogers.— 

[ Sotes on curves, by' II. M. Taylor. — Some generalisations of 
I differential formiila.' connected with the change of the indepen- 
dent variable in a differential expression, with application to a 
new class of recipnicanis, by C. Leudesdorf. 

Geological Society, February 9. —Prof. J. W. Judd, F.R.S., 
President, in the chair. -The following communications were 
read: — Evidence of glacial action in the Carboniferous and 
Hawkesbury series. New South Wales, by T. W, Edgworth 
J David. — The terraces of Rolomahan.a, New Zealand, by Josiah 
I Martin. — The eruptioTi of Mount Tarawera, by Capt. F. VV, 

S Hutton. The paper hcg.an with a description of the country in 
I which the enipiion took place. From Tongariro to White 
Island, in the Bay of Plenty, a distance of 130 miles* there 
cxlend.s a bell, 20 or 30 miles wide, al)oun<ling in solfata^, 
geysers, hot springs, &c. , and composed of volcanic rocks, <^iwy 
rhyolite, with some augite-andcsile. About the middle of this 
j belt lie the mountain and lake of Tarawera, and two or three 
miles further south Lake Rotomahana, the spot where the famws 
Pink and White Terraces existed. Before the recent 
there were no craters on Mount Tarawera, the form of 
was a ridge, apparently due to denudation. Having desmbed 
the eruption, <!^apt. Hutton brieffy noticed the results of tm 
eruption in the form of fissures on Mount Tamvrera, to chai^ 
of Rotomahana from a lake to a crater of larger dttnenitOQi^ 
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I precipitous walls, the formation of a new lake between this 
er ana Tarawera, and the formation of a number of small 
ers about Okaro. The materials ejected were composed 
iUgite-andesite, and rhyolites, both compact and vesicular. 

mineral structure and distribution over the surround- 
country of various forms of pumice, scoria, and ash were 
bribed, and it was shown that there was a difference in 
substances ejected from the mountain craters of Tara- 
a and those from the craters in the plain at Rotomaliana 
Okaro, the former comprising pumice and scoria, which 
e not thrown out from the latter, and but little steam issuing 
i the higher craters wlien compared with the enormous 
tmes emitted from the lower vents. The eruption 
ascribed to the reheating of old lava-streams saturated 
i water. This reheating was apparently not due to crushing — 
had it been so, the preceding earthquakes would have been 
•e violent — but probably to molten rock coming up from 
m and heating the rocks near tlic surface. Tlic eruptions 
\ Rotomahana and Okaro were purely hydrothermal. 

hemical Society, February 3. — Dr. Hugo Miiller, F. R.S., 
ddent, in the chair. — The following papers were read : — The 
>rption of gases by carbon, by Charles J. Raker. — An ex- 
lation of the laws which govern substitution in the Ccase of 
senoid comj^ounds, by Henry K. Armstrong. Certain 
^-derivatives of benzene, especially those containing a 
rocarbon radicle, one of the halogens, hy^Iroxyl or amidogen, 
d a mixture of the para- and ortho-di-derivative-i in propor- 
s which vary both according to the nature of the comi>ound 
t with and of the reagent, and the condition'> under which 
change is effected ; and if ]iroduccd at all, the meta-deriva- 
is formed in but a .small proportion. If, however, the 
cle j^resent in the mono-derivative V)c — 

NO.,, COH, CO,H, SO,H, 

meta-di-derivative appeal > invariably to be the chief pro- 
Hitherto no explanation of this difference in the be- 
iour of the two series of mono-derivatives has even been 
jested. In seeking to arrive at an explanation it is necessary 
brm a dear conception of the manner in which “.substitu- 
is effected, d'lie author is of opinion that in the first 
ince an additive l onipoun'l is formed ; and he points out 
Kekule has long since insisted in the plainest terms on this 
rpretation of tho^e ca^e-, of change which are commonly 
cen of as ‘‘double decomjK^sitions.” He is inclined to 
eve that the tendency of negative to attract and combine 
» negative elements — to which he has of late frequently 
cted attention — is the effective *cause ; and that the additive 
pound i.s formed from those mono-derivatives which obey 
“para-ortho law*' by the fixation of the reacting molecule 
n the carbon-atom which carries the radicle ; separation of 
;r or halogen h}dride ensuing thereon, the radicle of the 
ting molecule assumes the place cither of an ortho- or of a 
i-hydro|^n atom. It is easy to understand the formation of 
ortho-di-derivative, as the hydrogen-atom displaced is asso- 
2d with a carbon-atom contiguous to that to which the 
ting molecule attaches itjself. The formation of the para- 
pound is attributed by the author to the tendency towards 
ncietry, so frequently evidenced in cases of isomeric change 
in other ways by benzenoid compounds; and not to the 
tence of any direct connection between carbon-atoms rela- 
ly in the para-position. The formation of meta-derivatives 
lelieved by the author to result from the addkion of the 
ting molecule, not to the carbon-atom of the benzene-ring, 
to the radicle which in the mono -derivative is attached to 
of the carbon -atoms of the ring ; he is, however, of opinion 
in order to explain why the additive compound thus con- 
,ted yields a meta-di-derivative, it will be necessary to 
lin further information regarding the “ dynamics of such 
iges.— Some derivatives of tetram ethylene, by G. H. 
nan and Dr. W. H. Perkin, Jun. — Derivatives of penta- 
bylene, by Dr. W. H. Perkin, Jun. — The decomposition of 
ssium chlorate and perchlorate by heat, by Dr. Percy F. 
ikland and John Dingwall. —The action of chlorine on 
liyl thiocyanate, by Dr. J. William James. 

Paris 

Cftdemy of Sciences, February 14.— -M. GosseJin, President, 
be chair. -*-On waterspouts and M, Ch, Weyheris recent 
, by M. Faye. While fully appreciating M. 
>vfl and interesting essays, the author makes certain 


reservations, lespecially as regards the term tromhe marine 
(“ waterspout ’*) applied by him to one of the results. This, he 
submit.s, was not a true waterspout, but only a rotatory move- 
ment of a volume of air without any defined limits, and with 
aspiration towards the axis of the ventilator. But a tnic water- 
spout is characterised by a cylindro-conical funnel sharply out- 
lined, descending from tne clouds to the ground or to the surface 
of the sea, without exercising on it any perceptible aspiration, 
— Note on MM. Paul and Prosper Henry’s photograph of the 
nebula No. 1180 of Herschers general catalogue, by M. 
Mouchez. During their photographic operations on Orion on 
January 27, MM. Henry obtained an image of a nebula of 3' to 
4' diameter with stars of the 17th magnitude, invisible to the 
observer with the equatorial of the Fast Tower. This nebula, 
which has also since been photographed by Roberts in England, 
has now been identified with that discovered at the Cape by 
Ilerschel, and by him indicated with the number 1180 in his 
catalogue. — Reply to M. Houzeau's recent note on a method to 
determine the constant of aberration, by M. Lcewy. It is shown 
that M. Houzeau’s method of determining the constant from the 
diflerences in right ascension or in declination as measured at 
dffterent epochs, is liable to the most .serious errors. In virtue 
of the diurnal movement, the two images are displaced in the field 
of the telescope at different rates of velocity and in any direction, 
their relative position changes from instant to instant, and under 
the given conditions cannot be accurately defined. — On a sand- 
stone of organic origin discovered in the coal-fields of the Loire . 
basin, by MM. Favarcq and Grand’Eury. Notwithstanding their 
chemical composition these remarkable deposits belong evidently 
to fresh water organisms, which cannot at present be further 
identified. They abound especially in the Rive-de-Gier and 
Saint-Etienne districts. — The inauguration of rail ways in France : 
its true date, by M. Leon Aucoc. It is pointed out that the 
projx>sed celebration in 1887 of the fiftieth anniversar)’^ of this 
event reds on an hi.storical error. The first line actually com- 
plcteil w.as that between Saint- Etienne and Andrezieux, 23 kilo- 
metres long, opened on October I, 1828 ; that is, nine years 
before the assumed dale 1837. — Remarks on the palaeontological 
researche.s made in the Lower Tertiary deposits in the neighbour- 
hood of Rheiins, by M. V, Lemoine. The author gives the 
general results of his investigations carried on uninterruptedly 
fin* the last fifteen years, and constituting the Rheims dislnct one 
of the points where the beginning of Tertiary life may be best 
studied in Europe. The fossil vertebrates alone studied by him 
now number 94, of wdiich not more than 8 or 10 were previously 
known. Amongst them are 40 mammals belonging to 23 differ- 
ent genera, of which 8 only had hitherto been observ^ed in later - 
Tertiary beds. — On the mode of formation of the striated Bilo- 
bites, by M. Ed. Bureau. The author has obtained plaster casts 
of most of these Bilobites, from a careful study of which he 
concludes that they must represent imprints of animals on the 
sands of shallow Silurian waters. — Combined action of bella- 
donna and opium in a case of acute diabetes, by M. Villemin. 
After the luual remedies had failed, this treatment was lately tried 
in an extreme case of diabetes at the Val-de-Gnice Hospital, 
with complete success. — Determination of the position of the shaft 
corresponding to a gjiven position of the piston in a steam-engine, 
by M. H. Leaute. Two remarkably simple graphic construc- 
tions designed in 1869 by M, Marcel Deprez are described, by 
means of which the position of the shaft for each position of the 
piston may be determined with sufficient accuracy, when the 
length-ratio of connecting-rod and shaft is greater than 3. — On 
the application of photography to M. Lcewy’s new methods of 
determining the elements of refraction and aberration, by M. Ch. 
Trepied, An inquiry is here made into the conditions and 
means by which M, Loewy’s new and effective method of photo- 
graphic registration might be utilised in determining the ele- 
ments of astronomic refraction. — Observations of Barnard's and 
Brooks's comets made with the 0^38 m. equatorial, Bordeaux 
Observatory, by MM. G, Rayet and Courty, — On surfaces where 
the difference of the chief radii of curvature is constant at each 
point, by M. R. Lipschitz. — On a certain class of recurrent 
sequences, by M. Maurice d’Oeagne. — On the specific heats of 
liquids, by M, Marcellin Langlois. By the process here 
described the author determines the specific heats of 
water, solphuret of carbon^ chloroform, chloride car- 
bon, ether, alcohol, and acetone. — Researches on the 
spe^c inducting power of liquids, by M« Negreano. Tlie 
author determines the dielectric coustants of a s^es homo- 
logous and liquid carburets of hydrogen for the purpose of 
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comparing ihe dielectric constants with the molecular weights and 
densities. He also determines the index of refraction of these 
different liquids with a view to the verification of Maxwells 
law. — On the variable j^riod of the current in an electro-mag- 
netic system, hy M. K. Amoux, — Physical researches on the 
isomery of position, by M. Alb. Colson. Having succeeded in 
transforming orthoxylene and metaxylene into alcohols, glycols, 
ethers, &c., isomcrous urith the known compounds of paraxylene, 
the author here inquires whether bodies so closely related in 
their chemical properties may not also be connected by some 
physical relations. The best results have been obtained by the 
calorimetric process, — Action of the oxide of mercury on some 
dissolved chlorides, by M. G. Andre. In this preliminary paper 
the author deals with the chlorides of barium, calcium, stron- 
tium, and magnesium. — On the action of hydrochloric acid on 
the solubility of the chlorides, by M, R. Engel. His further 
studies enable the author to generalise the law already announced 
by him in the Comptes rendus for March 1886. — A new process of 
analysing the carlwnic acid emitted, and the oxygen inhaled, in 
the act of breathing, by MM. M. Hanriot and Ch. Kichef. 
The differential method here de'^enbed as applicable, with 
some modifications, to the analysis of various gaseous mix- 
tures, constitutes a simple and rigorous method for the qua'Uit.uive 
analysis of those of respiration. — The formic salts, by MM. 
Grehant and Quinquaud. The authors here discuss the question 
as to what lK*comes of the formic salts intr<^»duced into the 
sy.stem, and find that the formiate of soda injected into the 
digestive organs or into the blood mostly passes unchanged into 
the urine. — On the properties of colchicine, by MM. A. 
Mairet and Combemale. Their experiments on dogs and 
cats satisfy the authors that this substance is an irritant poison 
which attacks all the organs, but especially the digestive tul>e 
and the rqjion of the kidneys. — On the effects of the transfusion 
of bl(x>d into the head of decapitated animals and men. by M. 

J, V. Laborde. I'he author refers to his numerous experiments 
on this subject, which were overlooked in the paper recently 
presented to the Academy by MM. Ilayem and Barrier.-- On 
the comparative morphology of the brain in insects and cruv^a- 1 
ceans, by M. H. Viallanes. — The males of /-t’.v7^//ww.^r,»/'V7./AO/7 j 
and the question of parthenogenesi>, by M. K, Monic/.— On j 
the zoological researches carried out »luring the second -vcienrihc ’ 
expedition of the Ilirouddh, in 1SS6, by Prince .Mbcit of | 
Monaco. i 

Bfrli.x I 

Physical Society, fanunry 7. — Prof, von Ilelmhoh;' in the j 
chair. — Hr, R. von IlelmhoUz developed theoretically the 
formula; expressing the 1 clarions subsisting between vaj>our- 
pressure, the melting-point, pressure, and volume, and enabling 
the vapour- pressures in the tluid an<l solid state, or the free/ing- 
points and the change of the melting-point with that of the 
pressure, to Itc calculated. — Dr. 'Phiesen, while eng^ed in 
working experiments instituted by Schellbach respecting the 
resistance of air, had found an expression for the force of resist- 
ance in accordance with which a medium with less interior fric- 
tion must necessarily offer a greater resistance than did a mediuni 
with more friction. This induced him to carry out experiments 
of his own with cylindrical rmls regarding the resistance of air. 
On a hardened steel point a brass cylinder open at the bottom 
and bearing at its lower end externally two conjoined piecc^:, into 
which the steel rods i metre long and i English inch thick 
could be inserted horizontally and diametrically opposite to one 
another, was able to rotate. By means of a cord circulation, the 
cylinder was set rotating, and the abatement of speed consequent 
on the resistance of the air was noted by each half-revolution 
being marked electrically. These experiments yielded the same 
formula for the resistance as had been obtained from the earlier 
experiments. Another important result was that the method 
employed for the measurement of the resistance of air had 
maintained its validity remarkably well. In the discussion 
following this address, Prof, von Helmholtz took part. He 
called attention to the formation of whirling surfaces and 
whirls on the rotating bodies, a matter which in a high degree 
complicated the phenomenon. — Dr. Thicsen made a further 
communication respecting the determination of the national 
standard kilogramme. The cylinders of plalinum-iridtum, 
weighing rather more than i kilogramme, which were cast in 
London, were tested in respect of their density, and so often as 
fis^rcs were detected they were re cast. They were thereafter 
polished and again tested. Forty-two such standards were next 
compared with one another, and their tmiformity and non-liability 


to be aftected by transport having been ascertained, they hj 
then to be compared with the kilogramme of the Archives, « 
after examination by the International Commission we 
despatched to the different Governments. 
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endowment of medical research 

O UR readers will probably have seen that a memorial, 
signed by some of the most able and trusted leaders 
in science and in medicine, has been presented to the 
Council of the Royal College of Surgeons, asking it to 
consider the propriety of establishing a new institution for 
the prosecution of such branches of science as are most 
closely connected with the objects of the College. There is 
no doubt that the memorial will be carefully and maturely 
considered in a spirit worthy of the eminent men who 
guide the policy of the College, but it seems fitting that 
in these columns the excellence of the suggestion should 
be acknowledged, whatever may be found to be the best 
method of meeting it. 

In the first place, all who care for English biology and 
English surgery can heartily rejoice that the College 
which has done so much for both is now in a position not 
only of dignity but of affluence. Just before the founda- 
tion of the present College, the Company of Surgeons 
which preceded it was almost bankrupt, and, by want 
of observing a legal formality, well nigh forfeited its char- 
ter. But for fifty years past the College has grown in 
honour and in wealth. Its Membership stands deservedly 
first among the surgical diplomas which admit to practice. 
Its Fellowship involves higher training and more thorough 
examination than most University degrees. It possesses 
the second Medical Library in the kingdom, and the most 
complete, extensive, and well-arranged Museum of Ana- 
tomy — human, comparative, and pathological — which 
exists in the world. The original Hunterian Collection 
which was purchased by the nation after the death of 
the great anatomist, was intrusted to the care of the 
College of Surgeons on condition of providing a suit- 
able buildingjand a competent Curator. The trust has 
been nobly dealt with. The museum left by Hunter, 
still cherished with reverence and still remarkable in 
varied aspects, has been many times multiplied by suc- 
cessive additions. Buildings of great size and admirable 
design have again and again been added. Curators have 
been appointed who have made their names familiar 
through Europe — Clift, Quekett, Owen, and Flower. 
And Hunterian Professors and Lecturers have been 
appointed w»ho have made the Museum as well knowm 
as that of the Jardin des Plantes— Sir Everard Home 
and Sir Richard Owen, Huxley, Flower, and Parker, 
arnong anatomists ; and, among surgeons, Abernethy, 
Cline, Astlcy Cooper, Laurence, Hilton, Fergusson, and 
Paget. Far from reserving its theatre for the veterans 
only, the College has shown a laudable liberality in 
founding Junior Lectureships ; and now some of the most 
industrious, thoughtful, and brilliant of the younger gener- 
ation of anatomists and pathologists are describing their 
new investigations from the Chair of the Hunterian 
Museum. 

Now, however, there seems to be a probability of the 
College making another and an enduring addition to the 
benefits which it has conferred on science. 

large teejuest has enabled them seriously to consider 
tbefotmdmSon of such an institution i« 


to save is stronger than the impulse to spend ; and even 
if it is determined to spend the Wilson bequest, part at 
least might be safely applied to further extension and 
improvement of the Museum, fresh buildings, and an 
increased staff of officials. Still we hope that it may be 
found possible to meet such current needs by current 
income, and that the large sum placed at the free disposal 
of the College will be devoted to some new, useful, and 
appropriate scientific purpose. 

The appropriate purpose is not far to seek. A museum 
is necessary for the study of anatomy, the one half of the 
science of living creatures ; but for the prosecution of the 
other half, for the study of physiology, a laboratory is 
needful, where the physical, chemical, and vital pheno- 
mena of man and animals can be observed. Hunter 
himself was never content with the mere demonstration 
of a fact in living structures, normal or diseased. His 
acute and fertile intellect at once inquired ; How came it 
about . 5 ^ What is its use? Of what process is it the evi- 
dence? How can that process be either checked or 
fostered for the relief of suffering and preservation of 
life? 

The progresi of knowledge since Hunter’s day has 
vastly increased our power of dealing with these ques- 
tions : many have been already more or less perfectly 
answered ; more are ripe for solution to anyone who can 
give time and pains to the work ; and most lie still 
untouched, a rich and virgin field ready to reward the 
man of thought as well as skill. But the methods of 
research have become more and more elaborate. 
The easy things have been done ; or rather what 
was once hard has now become easy, and what 
once was impossible is now practicable, with greater 
expenditure of time and money. The change is only 
what has taken place in navigation, in war, and in 
engineering. Few scientific investigations can now be 
carried on except in properly equipped laboratories. 

There are many departments in which work is urgently 
needed, and in which our own country is discreditably 
behindhand. In Germany and France and America, even 
in smaller countries like Holland and Sweden, adequate, 
or something like adequate, provision is made for the 
investigations of which we speak. Edinburgh has made 
great strides of late years, and there the University 
laboratories of physiology and pharmacology are worthy 
of the place. Cambridge has, since Prof. Foster was 
called to the University, been known through Europe 
for the first time as a great school of physiology. Oxford 
has lately built and furnished a laboratory for Prof. 
Sanderson. But London is still far behind the three 
chief Universities of the kingdom, and behind Paris and 
Lyons, Strassburg, Berlin, Leipzig, Bonn, and a host of 
petty towns in Germany. 

It is true that before he was carried away to Oxford 
Dr. Burden Sanderson had established a laboratory at 
University College which is a credit to London, and 
where work of the best kind has been and is being done. 
At King's College, though the accommodation is not 
what it should be, Prof, Gerald Yeo and his assistants put 
forth no less excellent results. In two at lea^t of the 
great medical schools physiological laboratories have 
long existed, and have contributed to the progress ni 
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or three of its medical graduates on the Senate, founded 
an institute for the study of comparative pathology which, 
under Sanderson, Klein, Greenfield, Roy, and Horsley, 
has accomplished results of great benefit both to domestic 
animals and to man* 

If, however, physiology and pathology are to some 
extent provided with means for research, others of the 
Sciences allied to medicine and surgery are absolutely 
destitute. Physiological chemistry has scarcely existed 
in Ei^^land since the days of Prout, and at the present 
day there is not a single laboratory where this difficult 
and important branch of knowledge is pursued. When 
Dr. Gamgec’s excellent text-book is completed, the Index 
Avetorum will scarcely contain an English name. 

Pfearmacology—the experimental investigation into the 
action mi drugs -^is another foreign science. Fraser and 
Bfttnton have done much to redeem this countiy^ from 
absolute sterility, but in London there ought to be a 
laboratory like that of Prof. Schmiedeberg for this most 
obviouidy and practically useful of all medical sciences. 

A laboratory for the study of Physiology would be the 
most closely connected with the memory of Hunter, with 
the Museum, and with the traditions of the College. A 
laboratory of physiological, pathological, or therapeutical 
chemistry would perhaps fill the most absolutely vacant 
space. A laboratory devoted to the direct study of the 
natttne, origin, and propagation of Diseases, to their pre- 
\*ention, and to surgical methods of treatment would be 
the most directh* useful and probably the most imme- 
diately fhiitful. 

So much is needful before England can begin to con- 
tribute her fair share to the common sum of knowledge, 
that it is scarcely possible to go far wrong in deciding 
what branch of medical science should first be taken up. 

The Royal College of Surgeons has a great opportunity, 
and one that is not likely to return. If the great acces- 
sion to its resources should be frittered away on a multi- 
tude of objects, the opportunity will be missed, and 
probably for ever. But wc cannot doubt that the leading 
scientific surgeons in the kingdom will decide on using | 
the Wilson bequest for the endowment of some new and 
urgently needed institution for research, which will be 
an honour to the College, a credit to the nation, and an 
metrument for increasing knowledge and diminishing 
soling for centuries to come. 


THE ELECTRIC MOTOR 
The Electric Motor and its Applications, By T. C. 

Martin and Jos. Wetzler. (New York ; Johnson, 1887,) 
/CONSIDERING the very rapid strides that have been 
^ made during the past six years in the industrial 
application of electric motors, the appearance of this 
handsome volume, giving the latest infonnation on this 
topic, is thoroughly timely. It constitutes, though some- 
what popular in style, a welcome addition to the library 
of the ^ectrical engineer. Those who are accustomed 
only to the slow and steady development of industries in 
the Old World can hardly appreciate the revolution that 
is setting in in consequence W the employment, especially 
in smt^ wwrksliopt and factories, of electric motors in 
plnoft of steam^ngints or gns-et^nes. They win their 


that of the steam-engine or gas-engine. It is less trouble 
some to keep in order, takes less room, runs at a mon 
uniform speed, and is more cleanly. What wonder, then 
that thousands—literally—of electric motors are alread' 
in use in New England, where an invention is welcomed 
not sneered at, because it is new. 

Much of the volume before us has already seen th' 
light in another form in the pages of our American eon 
tcmporar>s the Electrical IVorld, but the matter has boei 
very carefully edited and arranged. It is by no means 1 
scissors-and-paste affair ; but a well-considered treatise 
abundantly illustrated with drawings of motors and 0 
their various applications. It treats the subject botl 
historically and systematically. 

The first chapter is devoted to an exposition of tb 
eleinentaiy principles of electric motors. Almost at one 
we arc plunged into the essence of the matter, the deve 
lopment in the armature of the motor of the counter 
electromotive force, that cru.v of the untrained electrician 
In this connection Jacobi’s law, that the electric moto 
does its greatest possible work when it diminishes th< 
original current to one-half, is given, and correctly given 
not as a law of maximum efficiency, for which it has beer 
so often mistaken, but as a law of maximum activity. Bu 
the authors have missed the point that Jacobi’s law ever 
in this sense is only true when the condition of supply o 
the electric energy is that of a given constant electro 
motive force. Jacobi’s law would obviously not apply t< 
motors placed in a circuit in which the given condition o 
supply was that of a constant current. The chapter con 
eludes with some very apposite remarks on the genera 
principles of construction of electric motors, quoted fron 
a paper in the Philosophical Magazine by an Englisl 
electrician, Mr. W. Mordey. 

Chapter II. is devoted to early motors and experi 
ments in Europe, from Barlow’s wheel and the prim! 
live engines of Jacobi and Froment down to the famoii 
Pacinotti machine. The complement to this narrative i 
found in Chapter ill., which deals with the early motot 
and experiments in America, beginning with Davenpoi 
in 1837. The most celebrated of these was that of Prd 
C. (1, Page, who succeeded in constructing a motor of n 
horse-powder. The authors incidentally mention that, i 
the period of the Civil War, between 1S60 and 1867 not 1 
single patent on electric motors was issued in America. 

Chapter IV. deals with the electric transmission i 
power, as developed successively by Pacinotti, Fontaini 
and Marcel Deprez. In this connection the theory of th 
efficiency of electric transmission is explained by the us 
of graphic diagrams in which the areas are proportion!) 
to the energy transmitted or to the work performed. Th 
experiments of Marcel Deprez are mildly criticised, an 
rules for calculating the cost arc given. 

The modern electric railway and tramway in Europ 
occupy Chapter V. Here several of Siemens’s tramwajf 
arc described, also those at the Giant’s Causeway, ^ 
Brighton, and at Blackpool Chapter VI. gives a simiH 
account of the modem electric railway and street-car ^ 
in America. From this account it appears that M 
Stephen D. Field is in America awarded the sole right 1 
use the combination of an electric motor operated I 
means of a current fiom a stationary source of elo 
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locomotives of Field, Edison, Daft, and others, are 
given. Several electric railroads of some magnitude 
are at work in the States. Chapter VII. resumes the 
subject of street railways in which storage batteries 
are employed for driving the electric motors. The work 
done in this country by Mr. Reckenzaun receives due 
recognition, and Mr. Elieson's tramway engine is also 
described* The industrial application of electric motors 
in Europe and in America occupies the next two chapters, 
the special form of motors devised by Profs. Ayrton and 
Perry being noticed in the one and those of Griscom and 
Daft in the other. Electrically-propelled boats and bal- 
loons are treated by themselves ; so also is' the subject of 
telpherage. This subject — the transmission of freight 
along a wire road by electricity — originated with the late 
Prof. Fleeming Jenkin, and it has found imitators in 
America. The twelfth and last chapter is devoted to the 
latest American motors and motor systems, the motors 
of Brush, Sprague, Van de Poele, and others, being here 
described at length. 

And here we must pause to point out the one blot on 
tliis otherwise excellent work : namely, that the entire 
theory of the self- regulating motor, w^hich was discovered 
and worked out in 1882 by Profs. Ayrton and Perry, and 
which forms the basis of their epoch-making paper read 
in 1883 before the Society of Telegraph-Engineers, is 
appropriated cn bloc^ and accredited to Lieut. Sprague. 
From p. 160 it appears that Sprague’s method of securing 
self-regulation is to use a differential compound winding ; 
but this is exactly Ayrton and Perry’s method. Even the 
equation on p. i6t, which is given as the Sprague law of 
winding, is identical with the equation given on p. 367 of 
the present writer’s book (edition of 18S4) on dynamo- 
electric machinery in the section on the theory of the 
differential compound winding. Another matter credited 
to Mr. Sprague by the authors is the discovery of a motor 
which, when supplied at constant potential, runs faster 
when the strength of the magnetic field is diminished. 
But this is no new principle : it is an inherent law of 
nature, common to all motors old and new, being the 
simple converse to the equally fundamental fact that a 
dynamo, if it is to generate a constant electromotive 
force, must be run faster in a weak field, and may be run 
slower if the field is .strengthened. Lieut. Sprague has 
done good work in producing motors of excellent design 
and having points of original merit ; this w^e may freely 
acknowledge without ascribing to him what was known 
before his work was begun. The authors will do well to 
correct these slips in the second edition, which will 
probably soon be demanded. The book is creditable 
alike to authors and publisher. 

SiLVANus P, Thompson 

THE FLORA OF LEfCESTERSHJRE 
The Flora of Leicestershire^ including the Cryptogams. 

With Maps of the County. Issue! by the Leicester 

Literary and Philosophical Society. 372 Pages and 

2 Maps. (London and Edinburgh: Williams and 
; Norgate, 1886.) 

HE eotJnty of Leicestershire covers an area of 800 
square miles of the centre of England, at the sum* 
tnit of drainage between three of the great streams, the 


Trent, the Severn, and the Midland Ouse. Almost the 
whole of the county is at least 100 feet above sea-leveL 
A large portion of the surface is between 300 and 500 
feet, and Chamwood Forest rises at its highest point to 
900 feet, so that Leicestershire is very different from such 
low-lying level Midland counties as Cambridgeshire, Bed- 
fordshire, and Huntingdonshire. Half the area of the 
county is in grass, about one-quarter is under arable 
cultivation, and there are 20 square miles of woodlands. 
In Charnwood Forest there are slate and granite, and the 
sedimentary rocks are represented in the county from 
the middle of the Palaeozoic to the middle of the Mesozoic 
series —Carboniferous Limestone, Coal-measures (Permian 
missed out), Trias, Lias, and Lower Oolite— so that there 
is every variety of soil. 

Competent botanists have resided in the county for the 
last three generations. 'Phe fathers of Leicestershire 
botany are Dr. R. Pulteney, F.R S., who was a surgeon 
at Leicester, and the author of A General View of the 
Writings of Linnaeus” (1781), and the well-known “ His- 
torical Sketches of the Progress of Botany in England 
up to the date of the general adoption of the Linnaean 
I System” (1790); and the poet Crabbe, who lived at 
Belvoir from 1782 to 1813, when he removed to Wiltshire. 
Between 1820 and 1850 Leicestershire was the home of 
j three clergymen, all of whom were enthusiastic botanists, 
j The Rev. Andrew Bloxam lived at Twycross for more 
than forty years. He is best known as one of the special 
investigators of the British brambles, and partly, perhaps, 
because he worked them so thoroughly there is a general 
idea that Leicestershire is the richest county in England 
in forms of this complicated genus. He was one of the 
last .survivors who kept up the old tradition of botany as it 
was in the days of Smith, Hooker, Turner, Dillwyn, and 
Forster, when a collector swept through the whole veget- 
able kingdom, from the flowering plants down to the fungi. 
The Rev. W. H. Coleman was a most energetic and 
capable botanist. He was for many years one of the 
masters of the Ashby-de-la-Zoucli Grammar School, and 
it was he who laid the basis of the present work, dividing 
the county into a dozen districts, and tracing out the 
distribution of the plants through them as fully as he bad 
j opportunity. He died in 1864, and in 1875 raanu- 

I script was handed over by his friend Mr. Edwin Brown, 
I of Burton-on-Trent, to the Leicester Literary and Philo- 
1 sophical Society, which appointed a Committee to amplify 
and revise it Of this Committee Mr. Mott, of Leicester, 
I has acted as Chairman, and Mr. Carter, Dr. Finch, and 
Messrs. E. and C. Cooper are the other members. 

: The other clergyman who worked in conjunction with 
1 Messrs. Bloxam and Coleman was the Rev’. Churchill 
Babington, for many years the Disney Professor of 
Archaology at Cambridge, and now Rector of Cockficld, 
in Suffolk. In 1850 Miss Mary Kirby (now Mrs. Gregg) 
published a small flora of the county, which contained a 
substantially complete list of the flowering plants and 
ferns of Leicestershire, but no attempt was made to trace 
out their distribution in detail. 

In the present work the number of flowering plants 
and ferns, native and naturalised, in Britain is estimated 
at 1546, and of these, 825 are admitted for Leicestershire. 
This number of 1546 is reached only by counting the sub^ 
species of such variable types as Ranunculus ofuaHlis and 
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Rubus frutkosm^ and by including a large number of plants 
that have no claim to be considered as really wild, such 
as Unaria Cymbalaria^ Corydalis lutea^ and the wall- 
flower. Mr. Watson's estimate was 1425, and, as com- 
pared with this, the flora of Leicestershire will stand at a 
little over 700. He worked out carefully in detail the 
distribution over the island of all these species, and 
showed that they fall into, broadly speaking, three geo- 
graphical or climatic groups : that 532 species are spread 
generally over the whole island ; that 6^ species repre- 
sent southern climatic and geographical influences ; and 
that 238 species represent the boreal element in our flora, 
and arc plants that are thoroughly at home only in the 
north of Scotland, and are found in England and Wales 
only in mountainous tracts. In any county, or other 
tract of land, the great mass of the flora always consists 
of the 532 generally-diffused plants, and the climatic 
difference between one county and another is shown by 
the extent to which the characteristically northern and 
southern types are represented. It adds ver>’ much to 
the interest which any book on local botany has for the 
non-resident general reader, if the writers keep these 
three climatic groups distinct in their minds, and give as 
complete an idea as possible of the way in which, and the 
extent to which, the austral and boreal types are repre- 
sented in the area of which they treat. The writers of the 
present “ Flora ” have not attempted to give any general 
summary worked out upon this basis, and they are quite 
mistaken in supposing that their county includes three 
out of Watson's six climatic zones. Watson's infer- , 
agrarian zone includes the low-level country* south of the ! 
Humber and the Dee. Its characteristic types are such I 
plants as Clematis Vitalha^ Rubia peregrina^ Geranium j 
roiundifolium^ Trifolium subterraneum, T. suffocatum, i 
Laihyrus Aissolia and L. Aphaca^ and C entaurca Calck : 
trapa. Watson's mid-agrarian zone includes the low levels | 
of the north of England, up to a height of 900 feet above j 
sea-level on the mountains of Yorkshire and the Lake Dis j 
trict. Its upper limit is marked by the cessation (essen- j 
tial from climatic causes, not accidental) of fniiicosc 
Kubi, Rosa an'e/tsis, Pyrus MaluSy Vibwmum Opulus^ 
and Alms glut inosa. Above this, up to the line of pos- 
sible arable cultivation, extends the super-agrarian zone, 
with an average annual temperature of 42“ to 45® F. 
The only county south of the Humber and Trent in 
which it is represented is Derbyshire. There do not 
appear to be in Leicestershire more than ten or a dozen 
out of the 238 boreal plants, such as Lycopodium Sclago^ 
Empeirum nigrum^ and Drosera anglica^ and these are 
either very rare or quite extinct. 'I'here is no saxifrage 
except grnnulata or tridactylitcs^ no wild bird-cherry^, no 
Andreaa^ no Polypodium Pltegopteris or Dryopicris. To 
understand their county and its flora in their proper rela- 
tion to the rest of England, Mr. Mott and his colleagues 
must revise completely their ideas on this subject The 
county would appear to be essentially a mid-agrarian 
outpost, pushed out from the Pennine Chain into the 
centre of England ; for, out of the 600 austral types, 
not more than about 1 50 enter into it, which is fewer than 
there are either in North Yorkshire or at the Lakes. The 
limestone types, the occurrence of which is regulated 
more by soil than climate, appear to be well represented. 

For the way in which the details of the flora are worked 


out, we have nothing to give but commendation. In the 
identification of the Phanerogamia, great pains has evi- 
dently been taken by the Committee. No doubt some 
of the species, which they admit on the authority of their 
predecessors, will prove to be blunders, as, for instance, 
Tojieldia palustris^ Carduus heterophyllus, and Aspienium 
viride. When the members of the county society make 
their excursions into the different districts, they will be able 
to see at a glance what plants have been gathered there by 
their predecessors. The flora includes, not only the Phane- 
rogamia and ferns, but also the mosses, Hepaticae, lichens, 
AIgse, and fungi. It is not likely that there are many 
fresh Phanerogamia or ferns still to find ; but as only 4 
Characeae, 179 mosses, 49 Hepaticae, 177 lichens, and 
446 fungi are known, there is ample scope for further 
w'ork in all these orders. jThe portion of the book devoted 
to Algae, which is ably edited by Mr. F. Bates, of Leicester, 
contains descriptive notes on many of the less known 
species. There is an interesting note on p. 344, on the 
species which have become extinct. They arc 30 in 
number, and are nearly all plants of swamps and heaths, 
amongst them \iitva% Lycopodium SelagOy Osmunda regalis^ 
Pinguicula vulgaris ^Drosera r7W^/iVa,and A rotundifolia. 

The book will be still more interesting when we hav^e 
good floras of Warwickshire, Nottinghamshire, Derby- 
shire, and Cheshire to compare it with, and for all these 
counties ‘‘ Floras " are in course of preparation. 

J. G. Baker 

GEO LOG Y OF JERSE Y f 

Geologic dc Jersey. Par Lc P. Ch. Noury, S.J. (Paris ; 

F. Savy ; Jersey : Le Feuvre, 1886.) 

C ONSIDERING that Jersey became subject to the 
Crown of England at the time of the Norman 
Conquest, English geologists may agree with M. de ? 
I^pparcnt’s complaint as to the neglect the island has .p 
hitherto received. Although the Geological Society of 
London made it their earliest care to publish in 181 1 (not 
1817, as quoted in the opening of this little volume) Mac- 
Culloch's paper on the Channel Isles, although at the 
present time more than one worker is engaged in further 
removing the reproach, M. Noury is even now well to 
the front in providing in a handy form an account of the 
structure of Jersey ser\Mceable to inhabitants and visitors 
alike. The character of this well-printed brochure pre- 
supposes, however, some general knowledge of geology, 
and the author is perhaps not so uniformly happy as, let 
us say, the Rev. W. S. Symonds in placing his facts 
before the intelligence of the untrained tourist. Some 
controverted matters, moreover, of purely speculative 
value are introduced, such as the construction of the 
primitive crust (p. 126), the succession in time of granite, 
syenite, and dioritc, and the formation from these of 
schists and gneisses by disintegration in a heated ocean. 

The description of the prevailing rocks is the work of a 
close observer in the field ; and the careful mention of 
such materials as have been artificially introduced (‘‘ culti- 
vated rocks," one might almost call them) cannot be too 
highly praised. Future geologists will thus be spared 
the description of gneissic fragments (p* 6) imported as . 
ballast from Brazil. * 

The suggested derivation of ^^pyromeride" (p, 29)— 
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''partagie dans isnot historic, Hauy’s and 

Montciro’s name referring to the different fusibilities of 
the two constituents of the spheroids. We doubt also the 
primary origin assigned to the chalcedony with which the 
hollows of these old rhyolites are so often filled. Here, as 
is so frequently the case among Continental writers, the 
immense importance of secondary changes appears to be 
overlooked. In one of these lavas M. Noury has found a 
spherulite measuring i8 inches in diameter. The ‘‘ sphdro- 
lithes,’^ however, of certain diabase veins (p. 41) would 
appear to correspond to the spheroidal structure of 
weathered basalt rather than to the contemporaneous 
volcanic bombs suggested by the author. 

The account of the connection between open fissures 
and the decomposition of dykes, and of the origin of the 
numerous bays, as well as of the larger inland features, is 
full of interest to the visitor. In the review of the 
history of ihe island the discussion of recent elevation 
and depression is too lengthy to aJIow of justice being 
done to the evidence relied on for the ages assigned to 
the various types of rock —evidence derived solely from 
comparison with the mainland of France. The scanty 
preservation, moreover, of Secondary ileposits in the 
Hebrides makes one cautious in accepting the con- 
clusion (p. 139) that Jersey has remained above water 
since I’ermian times. M. de I.apparent has, indeed, 
recently slated that the final conglomerate may be of 
Triassic age. 

The book is written in the lucid and attractive style 
that French men of science have taught us to expect. A 
coloured geological map forms a handsome and valuable 
add it . on. G. C. 


OUR BOOK SHELF 

General Biology. By William T. Sedgwick, Ph.D,, and 

Edmund B. Wilson, Ph.D, Part I. Introductory. 

(New York ; Henry Holt and Co., 1886.) 

This work has been planned by the authors as an 
^introductory study to biological science, after di- 
gesting which the learner may proceed to Huxley and 
Martin’s Practical Biology,” Brooks’s “ Hand-book of 
Invertebrate Zoolog>',” or to a second part of the present 
book, which is promised to be ready some time this 
year. 

In the first four chapters of the introductory portion, 
Messrs. Sedgwick and Wilson deal with the generalities 
of biology — that is, with the nature and properties of 
protoplasm and the origin and modification of cellular 
tissues. In the remaining chapters they discuss at full 
length the two types selected to illustrate the two principal 
modifications of life. These are, the common brake 
(Pleris) and the earthworm {Lumbricus), The em- 
bryology and physiology of the selected types are as 
fully dealt with as the pure morphology. At the end 
of each chapter a scheme of practical work is given, 
which may in some cases be of much value. 

On p. 123 it is stated that “all the organs of the body are 
originally developed from the walls of these chambers’’ — 
that is, the chambers of the body-cavity formed by the 
dissepiments. But it is a well known fact that, as has 
been previously stated by the authors themselves (p, 152), 
the nerve-cords and ganglia are developed from the 
epiblast, or, as Messrs. Sedgwick and Wilson prefer to 
call it, the “ectoblast.” Such being the case, it is obvious 
that the nerve-cords are not developed from the meso- 
blastic chambers. 


Another and more serious error will be foifnd on p. 
143, where the veslculca seminales of the earthworm are 
described as the testes. It has been conclusively shown 
by Bloomfield that the large white bodies which fill up the 
tenth and eleventh somites of Lumbricus are really the 
vesiculo! seminales. The true testes are very small bodies, 
only present at certain periods of the year. There are two 
pairs of them, in the eleventh and twelfth somites. The 
spermatozoa are not fully matured in the testes, but pass 
into the vesicul(R seminales to complete their development. 

Notwithstanding these few errors, Messrs. Sedgwick 
and Wilson’s introductory essay is well adapted for the 
use of Junior students in biology. Moreover, it is ade- 
quately illustrated by well-drawn woodcuts, far exceeding 
in clearness of execution the average of those found in 
American text-books. 


LETTERS TO THE EDITOR 
{The Editor does not hold himself responsibU for opinions ex^ 
pressed by his correspondents. Neither can he undertake to 
return, or to correspond ivUh ihe writers of rejected manu- 
scripts, No notice is taken of anonymous communications. 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on kis space is $0 great 
that it is impossible otherwise to insure the appearance even 
of rommunications containing interesting and novel facts. ^ 

Industrial Studentships 

I AM directed to request that you will be so good as to allow 
me, through the mctlium of your columns, to inform manufac- 
turers and others engaged in industries in which art is more or 
less concerned, that ihe Lords of the Committee of Council on 
Education have decided to make arrangements for the admission 
of a limited number of persons employed in those industries to 
study in the South Kensington Museum, Library, and Schools, 
without the payment of any fees, for periods of from two to nine 
months according to circumstances. 

Detailed rules with regard to these working studentships will 
be sent on application to the Department. Briefly, the conditions 
may be stated to be that the designer or workman for whom 
admission is sought shall show that he has sufficient power of 
drawing and sketching to be able to profit by the opportunities 
afforded ; that he is actually engaged in some art industry ; and 
that the proprietors of the works in which he is engaged under- 
take to maintain him while he is studying at South Kensington. 
When admitted, the working student will beset, under direction, 
to study in the Museum and Art Library from examples relating 
to the industry in which he is employed, and he will also receive 
instruction in drawing and designing in the Art School, suited 
as far as be to his special case. 

My Lords have taken this step with a view to render the 
Museum of more speci 1 and direct use to the country, and they 
trust that the valuable collection of examples of applied art 
w'hich has now been brought together may thus be more fully 
appreciated and taken advantage of by the directors of industry 
in the country. J. F. D. Donnelly 

Science and Art Department, February 28 


Top-shaped Hailstones 

In connection with the abnonnal fall of rain which is taking 
place this cold wtathcr in the North-West Provinces of India, 
and which has clothed the outer ranges of the Himalaya with 
snow down to the 5000- feet level, I should like to mention a fall 
of hailstones which occurred on January 21 near Ramnagar, in 
the Terai. The hailstones were not very remarkable for size, 
being generally one-third of an inch across, with here and there 
a larger one half an inch in diameter. Some peculiarities of 
shape and ^tnicture, however, arrested my attention. Nearly 
every one that was not deformed by collision was top- or pear- 
shaped. Owing to their rebounding from the ground, it was 
ixni^ssible to see w hether the broad or pointed end fell fore- 
most ; but in every case the broad end was composed of per- 
fectly hyaline, amorphous ice, whilst the pointed end was banded 
crosswise by alternate layers of clear and white ice. In every 
case this distinction was perfectly well marked. 

In some few instances I found hailstones of another, but pro- 
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tmWy derived form. Instead of being circular in section at 
right angJes to the long axb, they a ere triangular, so that they 
bore a strong resemblance to the kernels of a beech nut. The 





broad end in this case also was perfectly transparent, and the 
sharper end banded as before. 

I append three diagrams representing typical forms. 
Ramnagar, Terai, January 25 C. S. Middlemiss 


Snowflakes 

In your issue of January 20 (p. 271) is an interesting sketch of 
the snow-storm of t^uary 7, 1^7, with mention of snowflakes 
34 inches long. \Vithout vouchii^ for the exact details I send 
you some statements from a letter in the Netv York tVor Id o( io- 
day*s issue. The letter is dated Fort Keogh, Montana, U.S., 
February 13. “The winter of 1886-87 will be long remembered 
throughout the north-west for the extreme severity of the tem- 
perature and the unusual depth of snow. From Januar>*6 to 11 
the degree of cold was something frightful. Mercury thermo- 
meters were often congealed, and spirit thermometers were 
kept jumping from 40’ to 60“ below zero. Half a dozen times has 
the 60* notch been touched, and once this season 624^ below zero 
has been scored on the Saskatchewan plains. But the authorities 
in weather in this country are the Indians. The oldest meml)ers 
of the Crow tribe say there have been few such winters as the 
present since they settled in the Yellowstone Valley. Curious 
{dienomena sometimes attend a snowstorm. Near Matt Cole- 
man’s ranch on Janua»y 28 the flakes were tremendous, some were j 
larger than milk-pan«. Some flakes measured 15 inches square j 
ana 8 inches thick. For miles the ground was covered with such 
bandies, and they made a remarkable spectacle while falling. A 
mail-carrier was caught in the same slonu and verifies it.” The 
narrative is one of great suffering, and loss of human lives and 
cattle. “Miss Maggie Hunn, school-teacher at Highmore, j 
while going from the school to her house was frozen to death. 
The bodies of three Indians who ngetl to Berthold Agency . 
wa*e found frozen near Ashland.” And so on, in harrowing detail, I 
for a number of whites perished. Samuel Lockwooo j 

Freehold, New Jersey, IJ.S.A., Fcliniar)' 14 


“Invisible at Greenwich” 

1 WKii E to note an apparent oversight which I have detected 
in the Nautical Almanac for 1888. The partial solar eclipse of 
August 7 is stated to be “invisible at Greenwich,” but on 
^ rigorous calculation 1 find that it will be visible there 
to a small extent, the times of contact being as follows 

ri.M.T. Angle from Angle from 

b, m. N. p». vertex 

First contact 6 53 ... u" to E, ... 26' to W. 

Create- 1 phase ... 7 3 ... 013 (sun’s diam. i) 

Last contact 7 13 ... 30"' to E. ... 7^* to W. 

the angles being for the direct image. 

I am aware that this is a very indgnificant ecUp.se, but the 
greatest attainable accuracy is desirable in our national cphemcris, 
w'bich, indeed, inserts eclipses much slighter than the alK>vc, 
the lunar eclijise of November 26, 1890, who.se magnitude is 
only *002. A. C. Crommelin 

Trinity College, Cambridge, February 15 


Lunar Halos 


Last evening (February 8), about a quarter-past eight o’clock 
(7Sth meridian time), I saw around the moon a serie.s of coloured 
rings lying close together. The inner one was t^o or three 
diameters of the moon from the moon and rri/, the next was, 
violet, then red, and finally violet again, this last one being very 
fMnt. From their proximity to the m on these rings seem to 
constitute the coronal, but I am puzzled by the fact that the inner 
riiwwas red. halos ever occur so close to the moon and 
without an interval between the two pairs of red and violet 
rings ? 

Fchiiar}f 12. — Since writing to you on the 9th iiutt. I have 


found that my colleague here, Prof. W. G. Brown, noticed the^ 
rings around the moon about half an hour before 1 saw them. He 
says the colour nearest the moon passing into red 

outwards, and that immediately following the red was violet, 
then the colours of the solar spectrum in order from violet to 
red on the outside. This indicates that the first red was really 
outside a violet ring which for some reason was invisible, and 
brings the phenomenon pro|>erly under diffraction : in fact, we 
had a good example of the coronal with the innermost ring» 
wanting. S. T. MOKm.AND 

Washington and Lea University, Lexington, Va., U.S.A* 


The Beetle in Motion 

Ik it can interest Prof. Lloyd Morgan I am in a position to 
communicate that I have many times observed the progressive 
movements of insects, spiders, and myriapods. 1 have not 
noticed the retardation of hind-legs ; it seems to me that this 
occurs only in the case of bulky and slow-moving beetles, like 
the larger Melasomata. In general, I find that the mode of 
progression in articulates does not differ essentially from what 
we see in vertebrates ; the process is only, at first sight, a little 
obscured by the plurality of the legs. If we consider only the 
prothoracic ring of a beetle, wc find that it walks like all bipeds, 
alternating one leg with another. I'wo segments walk in the 
manner of quadrupeds, which arc not amblers. Now the legs 
of the third segment muijt necessarily repeat the movements of 
the legs of the first segment, for the sake of equilibrium. The 
fourth ring would repeat the movements of the second, and so on. 

Tashkend A. Wilkins 

A Recently-Discovered Deposit of Celestine 

With reference to Mr. Madan’s letter (p. 391), on “ A 
Recently -Discovered l)ep0i>it of Celestine,” 1 beg to inform him 
that a note was read by me at the last meeting of the Mineralo- 
gical Society, describing these crystals as exhibiting a habit and 
size unknown till then to occur with such crystals of celestine 
in F-ngland. I obtained the crystals at Christma.s, from Mr. 
IIen.son, of the Strand, and am expecting to receive more mate- 
rial, which I ho|>e to work un at the end of Term ; but, unlike 
Mr. Madan, I have at present been unable to visit the locality 
where they are found. R. 11 . Solly 

Mineialogical Museum, Cambridge, February 28 


The Vitality of Seeds 

May I ask, through the columns of your widely-circulated 
paper, whether there is any really trustworthy evidence for the 
following statement made by Prof. Judd in his addins to the 
Geological Association (p. 393 in your last issue): “ The botanist 
cites the germination of 8ce<ls, taken from ancient Egypti^ 
tombs, as a striking illustralion of how long life may remain 
dormant in the vegetable world. ” I know ilixit this is a popular 
belief, but shouhl like to learn upon what foundation it rests. 
Probably it would interest other botanists besides. 

February 26 N. E. P. 


THE RELATIONS RETJVEEN GEOLOGY AND 
THE MINERALOGICAL SCIENCES 

II. 

L et us now turn from the statical aspect of minerals^ 
their morphology, to the dynamical aspects, their 
physiology. 

Minerals are not fixed and unchangeable entities, as 
they arc sometimes regarded. On the contrary, they 
e.\hibit vailing degrees of instability, and pass through 
very definite series of metamorphoses. 

We have already seen that every' alteration in the tem- 
perature or other conditions which surround a crystal 
leads to striking modifications of molecular struct^e, 
which are at once revealed by the delicate tests of optiw 
analysis. So sensitive, indeed, are some crystals to tne 
action of external forces, that even the passage ot tne 

» Add ew to the f;«<, logical Society at tHo ^ 

February 18, by the Piwident, Prof. Jahit W. Jaeld, Commiwd 

from p 396. 
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lightrwaves through their substance leads to permanent 
molecular rearrangements which are evidenced by marked 
changes in colour, translucency, and other properties. 

X Many minerals have their atoms so arranged that the 
action of external forces causes them to fall readily into 
new combinations. In this way there are brought alwut 
tttch paramorphic changes as that of aragonite into 
calcite, and augite into hornblende. Excessively slight 
manifestations of force are sometimes sufficient to induce 
such paramorphic changes. 

Bnt the most significant fact of all is that every crystal 
possesses certain peculiarities of molecular structure, and 
as the result of this internal “ organisation,” it responds 
in a definite manner to the action of various external 
. forces, undergoing in this way well-marked series of 
physical and chemical changes without losing its identity. 
As the final result of such successive changes, however, 
the bonds which hold the organised ” structures together 
are gradually weakened, and at last break down altogether. 
In this way the separate existence of the mineral comes 
to an end ; but the materials of which it was composed, 
resolving themselves into new compounds, may go to 
build up the substance of other “ organised ” structures. 
Need I point out that in all these respects minerals behave 
exactly like plants and animals ? 

But in the case of plants and animals changes such as 
these, which are the direct outcome of external forces 
acting on a special organisation, are called physiological ^ 
and I know of no valid reason why the same term should 
not be employed in the case of minerals- It is true that 
the accomplishment of the cycles of change in minerals 
often requires periods of time of enormous duration, and 
that during incalculable intervals they may appear to be 
wholly suspended ; but in these respects the life ” of a 
mineral diners from that of a plant in just the same manner 
as the latter does from the life of an animal 

I must ask your attention for a few moments to these 
peculiarities of internal organisation in minerals, and to 
the way in which the various physical and chemical forces 
act and react upon them in consequence of their special 
organisation. 

Recent researches have shown that every crystal pos- 
sesses a number of planes, all of which arc related to its 
peculiar symmetry, along which the several physical forces 
operate in a marked manner to produce changes in the 
ph)rsical and chemical properties of the crystal. These 
planes have been called ihe “ structure planes” of the 
crystal. 

By far the most obvious of these structure-planes of 
crystals are those of cleavage. When crystals are subjected 
to the action of mechanical force they break up along one, 
two, or three definite planes, with varying degrees of ease. 
In some cases when this separation cannot be readily 
effected by percussion or pressure, it may be brought 
about by the unequal expansion and contraction in a 
crystal resulting from alternate heating and cooling. We 
cannot arrive at the limit of this liability of a crystal to 
separate along its cleavage-planes ; if we powder a calcite- 
crystal and examine the fine dust under a microscope, 
each minute grain will be seen to have the form of a 
cleavage-rhomb of the material 

Now the e.xquisite molecular structure of a crystal, of 
which this w'onderful property of cleavage is the outcome, 
is borne witness to, not only by the perfection of the 
cleavage-surfaces— presenting, as they do, a lustre which 
no artificial polish can imitate — but by the fact that each 
particular set of cleavage-surfaces presents definite charac- 
teristics, analogous to those seen in the actual faces of 
crystals. Each exhibits striking peculiarities in its mode 
of reflecting light ; each yields in varying degrees to a 
hard point drawn across it in different directions; and 
each, when treated with appropriate solvents, is attacked 
in a characteristic fashion, giving rise to the geometrical 
Jorms known as the etching-flgures. Wondermi as these 


cleavage-surfaces are, however, it must be remembered 
that the power of cleavage is one that, under ordinary 
circumstances, remains altogether latent iu crystals. 

Cleavage-planes, however, are not the only latent 
structure-planes in crystals. Long ago it was sl^wn by 
Brewster, Reusch, and Pfafif, that when minerals are sub- 
jected to pressure in certain directions, their molecules 
appear to glide over one another along certain deftnite 
planes within the crystal ; and, if we examine optically a 
crystal which has been treated in this manner, it is actually 
found to exhibit a series of twin-lamellai arranged parallel 
to the so-called gliding-planes.” It thus appears that in 
the movements set up within a crystal by the application 
of force from without, certain of the molecules of which 
the crystal is built up, lying in bands parallel to the 
gliding-plane, are actually made to rotate through an 
angle of 180'. 

At one time these ‘‘ gliding-planes ” were regarded as 
being peculiar to a few minerals, such as calcite and rock- 
salt ; but the investigations of Frankenheim, Baumhauer, 
Foerstner, and especially of Mugge, have shown that they 
exist in crystals belonging to every group in the mineral 
kingdom, including all those minerals which occur as 
common rock-forming conitituents, such as the feldspars 
and pyroxenes. 

As is the case with the cleavage -planes, so with the 
gliding-planes, there may exist one, two, or three in the 
same crystal. One of these is usually a principal gliding- 
plane — the slipping movement with its accompanying twin- 
lamellfle being produced parallel to it with the greatest 
facility — while the others are subordinate ones. 

Strange to say, however, the particular glidiag-plane 
along which a crystal yields appears to be determined, not 
only by the direction in which the force is applied^ but to 
some extent also by the nature of that force, whether per- 
cussive, or a sustained pressure, or a violent stress ; in 
some cases where the application of external force fails to 
produce the gliding movement with its accompanying 
lamellar twinning, it may be induced by the strains which 
result from unequal expansion and contraction during the 
heating and cooling of a crystal Some mineralogists 
have, indeed, proposed to apply distinctive names to the 
results which follow from the application of different 
kinds of force—whether a blow {s'Schla^^ftguren)^ pressure 
{Rcissjlachen), or the effect of heating and cooling 
( Con tractionrisse ) , 

The gliding-planes of crystals are quite distinct from 
the cleavage -planes, though some very carious and inter- 
esting relations have in certain cases been shown to exist 
between them. That the artificial forination of twin- 
lamelhe, like the production of cleavage, is rendered 
possible by complicated molecular structures, it is scarcely 
necessary to point out. The application of external force 
to such crystals is like the putting of a spark to a train of 
gunpowder : the molecules lying in parallel bands are in 
unstable equilibrium, ready, so soon as set in motion, to 
roll through an angle of 180*. 

There is still a third and even more subtle set of struc- 
ture-planes in crystals to which I must now allude, those, 
namely, for which the name of solutionplanes has been 
proposed. 

It was long ago shown by Daniell that when crystals 
are exposed to the action of solvents they are attacked in 
such a manner as to give rise to peculiar geometrical 
forms. The subject has been followed up by Baumbauer, 
Leydolt. Becke, and others, who have shown what a 
wonderful variety of “ etching-figures ” may be produced 
by operating upon the various faces and cleavage-surfiices 
of different crystals. 

Quite recently, however, it has been shovm by Vea 
Ebner, as the result of his studies of calcite and arajgoft*^ 
ite, that all the complicated phenomena of the etcl^ 
figures arise from the existence of planes along wbidi 
solvent or chemical action takes place most readily within 
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a crystal. It thus appears that the complicated etched 
figures, with their curved and striated surfaces, ^ire indi- 
cations of the combination or oscillation of tendencies 
to chemical action along the different solvent-planes of 
the crystal 

My own experiments have enabled me to show that the 
chemical action taking place along the solution-planes of 
crystals leads to the development of cavities, often 
assuming the forms of negative crystals, which may 
become wholly or partially filled with the product of the 
chemical action. 

Although the solution -planes are quite distinct, both i 
from the gliding-planes and the cleavage- planes of j 
crystals, 1 have been able to show that some curious and 
interesting relations exist between them. If lamellar 
twinning has been already developed in a crystal, then 
chemical action takes place along the gliding-planes in 
preference to the normal solution planes. 

it is only when we study the minerals building up the 
rock-masses of the globe that we fully realise the import- 
ance of these molecular structures, and the wonderful 
changes which crystals are capable of undergoing, as a 
consequence of their internal ** organisation,'' Then, and 
then only, do we begin to understand the significance 
and the far-reaching consequences of the physiological 
changes of which minerals are susceptible. 

The cn'stals forming the rock-masses of the globe 
have been subjected to ever^^ variety of mechanical force 
— violent fracture, long-continued strain, steady but 
enormous pressure — prolonged over vast intervals of time, 
to which must be added the potent effects of alternate 
heating and cooling. Such ciy^stals, moreover, are trans- 
fused through their whole substance by various liquids 
and gases acting under tremendous, and sometimes vary- 
ing, pressures. 

Under such circumstances it is not surprising to find 
that the cry stals have often yielded along their cleavage- 
planes, and that cleavage-cracks have been produced. i 
These, by affording a ready channel for the passage of 
solvents, not unfrequently determine the course of various 
chemical operations going on within the crystal. 

Not unfrequently', too, the rock-forming minerals have 
yielded along their gliding-planes, and the development 
in them of twin-lamellx is the result. Evcr>' cr>*stal of 
calcite in an ordinaiy' metamorphic limestone, and many 
of the plagioclase feldspars in igneous rocks, exhibit the 
secondary' lamellar twunning which has arisen from the 
action of mechanical forces upon the mass.^ The 
microcline structure in ortboclases, wuth many other 
similar structures in other minerals, must almost certainly 
be ascribed to the same cause. 

Still more remarkable are the consequences which 
follow from the existence of the solution-planes in crystals. 
By the action of various solvents under pressure, augite is 
made to assume the forms knowm as diallage and pseudo- 
hypcrstliene, the ferriferous enstatite of bronzite or 
hypersthene, while the feldspars acquire their avanturine, 
Schiller, and chatoyant phenomena. When, in addition 
to the statical pressures due to thousands of feet of super- 
incumbent rocks, these solvent agencies work with those 
tremendous dynamical aids afforded by deforming stresses, 
such as make the rocks to flow during mountain-making, 

> It has often been assetted that the ** fttriation " on the faces or cleavage* 
Mirfacea oferystaU ia an indication of the existence of polyaynthetic twin- 
ning- But in the oJigoclase ofVtterby and other I ^cahtieSf 1 hare found 
that many crystal which exhibit atnation do not affect polaiised tight 
differently tn the alternate stme. But on aubmitting tne crystals to 
ahematc ncating and coalings and sometimes by percussive force, the twin- 
ning may be easily itevetopcct in them. It ap^ean from these observations 
that the ciystalji. are bmit up of lamellae:, in which the molecules arc 
aUemately m stable and unstable eauilibnum. I have in some cases found 
that the sire&ses upon a slice of fefds|Mtr which is being heated and cooled 
a^ then gri^nd into a thin seetkm. while cemented to a glass plate during 

prevail >n of a microscopic slide, are sufficient to cause the rotation of 
the rnolecules in the alternate lamellat. In some cases, I have no doubt that 
twiivlametlarioa, l.ke cteavage-cracks, may be induced in the cnyitals of our 
rock-sections during the processes to which they are submitted in their 
preparation. 


it is not surprising to find the molecules of the original 
crystals breaking from their old allegiances, and the 
I liberated atoms uniting to form new minerals, the 
position of which is determined by the lines of flow in 
i the mass. 

Net a few of our gems owe their exquisite beauties to 
these physiological changes which have taken place in 
them since their first formation. The ardent glow of the 
sunstone and the pale watery gleam of the moonstone, no 
less than the lovely play of the azure tints in Labrador-spar 
and the bronzy sheen of Paulite, are the result of phy- 
siological processes taking place in crystals which were 
originally clear and translucent. In the profound labora- 
tories of our earth's crust slow physical and chemical 
operations, resulting from the interaction between the 
crystal, with its wonderful molecular structure, and the 
external agencies which environ it, have given rise to 
new structures, too minute, it may be, to be traced by 
our microscopes, but capable of so playing with the 
light-waves as to startle us with new beauties, and to add 
another to 

“ The fair>' tales of science, and the long results of time." 

Yes ! minerals all have a life-history^ one which is in 
part determined by their original constitution, and in part 
by the long series of slowly-varying conditions to which 
they have since been subjected. In spite of the circum- 
stance that their cycles of change have extended over 
periods measured by millions of years, the nature of their 
metamorphoses and the processes by which these have 
been brought about are, in all essential respects, analogous 
to those which take place in a Sequoia or a butterfly. In 
spite, too, of the limitations placed upon us by our brief 
existence on the globe, it is ours to follow in all its com- 
plicated sequence this procession of events, to discover 
the delicate organisation in whicli they originate, to deter- 
mine the varied conditions by which they have been 
controlled, and to assign to each of them the part which 
it has played in the wonderful histor)' of our globe during 
the countless ages of the past. 

The subject of distribution, or chorology, is one of no 
less importance in the study of the mineral than in that 
of the vegetable and animal kingdoms, llie relations of 
minerals to one another, and the manner in which they 
make their appearance in respect both to time and olace, 
constitute a most instructive and suggestive field oi[ 
research. 

The older mineralogists paid some attention to the ques- 
tion of the mode of association of minerals with one another, 
which they described under the term “paragenesis." But 
this was at a time when only large and freely crystallised 
specimens received much attention. At the present day 
this question of the varied distribution of minerals in space 
and time, and the manner in which they are associated 
with one another to build up rock-masses, constitutes a 
most important branch of our science, that to which the 
name of petrology is given. 

Under the name of petrography" an attempt has been 
made to establish a branch of natural-history science 
which shall bear the same relation to niineralo^ as that 
science does to chemistry. As minerals are formed by 
the union of certain chemical compounds, so rocks, it is 
argued, may be regarded as being built up of different 
minerals. But it must be remembered that while minerals 
possess a distinct individuality— the result of their different 
chemical constitution and their characteristic crystalltw 
graphic form — wc are quite unable to point to anythin|j| 
analogous to these in the case of rocks. j 

How is a rock-** species" to be defined? It is 
enough to state its ultimate chemical composition ; fo| 
rocks of the most varied character and origin may a^re| 
in this respect. Equally futile is it to take xniB^ralogiM 
constitution as the oasis of our classification ; for, in th| 
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same rock-mass, the species of minerals which are present 
and their proportions to one another may, and, indeed, 
often do, vary from point to point. Nor does minute 
structure, though affording admirable criteria for distin- 
guishing certain tyfes of rock, supply a sufticiently defiriite 
means of diagnosis for all the different varieties which 
occur. A system of “ lithology may, indeed, be devised, 
if we confine our attention to the hand-specimens in our 
museums j but it breaks down the moment that we attempt 
to apply it in our researches in the field. 

I have long felt assured that all attempts at a nomen- 
clature and classification of rocks must, for the reasons 
just stated, be regarded as tentative and provisional only ; 
but the careful study of rock-types is nevertheless bringing 
to light a number of facts calculated to profoundly modify 
mineralogical no less than geological thought and specula- 
tion. 

Petrology forms the link between mineralogy and 
geology, just as palaeontology does between biology and 
geology. Mineralogy has justly been styled the alphabet 
of petrology ; but if the orthography and etymology of the 
language of rocks lie in the province of the mineralogist, 
its syntax and prosody belong to the realm of the 
geologist. In that language, of which the letters are 
mineral species and the words are rock-types, I am per- 
suaded that there is written for us the whole story of 
terrestrial evolution. 

Petrology, it is clear, could make but little progress 
until the improvement of microscopic methods enabled 
us to make accurate determinations of the minerals in a 
rock, even when these are present as the most minute 
particles. The characteristic peculiarities of the different 
rock-fonning minerals, so carefully studied by Zirkcl, their 
accurate optical diagnosis, at which Rosenbusch has 
laboured with so much success, these with the micro- 
chemical methods of Knop, Boficky, Strong, and Behrens, 
and the pyro-chemical method of Szabd, have already 
done much to render exact our methods of recognising 
the minerals in a rock. The contrivances, for which we 
are principally indebted to the French petrographers, for 
effecting the isolation of the minerals in rocks, so that 
they may be submitted to accurate chemical analysis, 
enable us in cases of difficulty or doubt to confirm or 
check the results of our microscopical studies. 

But there is at present, perhaps, a tendency to confound 
the end with the means in such researches as these. When 
all the varieties of minerals in a rock have been correctly 
identified, the work of the petrologist is not ended ; on 
the contrary, it is only just begun. 

The relationship of the several minerals in a rock to 
one another, the discrimination between such as are 
original and those of secondary origin, and the recogni- 
tion among the former of the essential, as distinguished 
from those that are accessory or accidental, — these are 
problems of even greater importance than the exact 
determination of the species or varieties to which each 
belongs. In not a few rocks it can be demonstrated that 
every one of its present mineral constituent is different 
from those of which it was originally made up ; in some 
cases, indeed, it may be shown that the recombination of 
the elements of the rock into fresh mineral aggregates has 
taken place again and again. As well might we try to 
give a rational account of our English speech without 
taking into account the series of changes through which 
it has passed in its evolution from the Anglo-Saxon 
dialects, as to explain the nature of a rock without study- 
ing the influence upon it of the forces by which it has 
gradually acquired its present characters. 

With respect to the geographical distribution of the 
different mineral species, many suggestive observations 
have been made. Some, like the feldspars, the pyroxenes 
and the olivines, appear to be ubiquitous in our earth’s 
OTOt, and even make their appearance again in those 
ooqies of extra-terrestrial origin— the meteorites. Others, 


like leucite, nepheline, hauyn, sodalite, and melilite, are 
exceedingly abundant in certain areas of the esirtVs 
surface, while they appear to be wholly wanting in 
others . 

Still more remarkable are the relations which are found 
to exist between the types of rocks occurring in different 
geographical areas. The study of this subject is leading 
us to the recognition of the fact that there are distinct 
petrological provinces. In closely adjoining areas— such 
as Hungary and Bohemia, for example — widely different 
types of rock have been erupted during the same geolo- 
gical period ; and this is a fact not less striking and 
significant than that of the meeting of two perfectly dis- 
tinct biological provinces along a line which traverses the 
Malayan archipelago. It cannot be doubted that the 
prosecution of this hopeful branch of study — the geo- 
graphical distribution of minerals and rocks — will lead 
us to results of the highest interest and value. 

That there will be shown to be a distribution of rocks 
in time, as well as in space, I am perfectly prepared to 
believe. I cannot but think, however, that some of 
the generaH.sations on this subject which have been 
hazarded are somewhat premature. To a geologist (espe- 
cially one belonging to the school of Lyell) it is equally 
difficult to conceive that there should be a broad distinction 
between the metamorphic rocks of ArchiXan and post- 
Archxan age respectively, as that the pre-l'ertiary vol- 
canic rocks should be altogether different from those of 
Tertiary and recent times. 

The great object of al! our studies — concerning the 
morphology, the physiology, and the chorology — of the 
mineral kingdom, ought to be to arrive at definite ideas 
concerning its xtiology ; the causes by which the existing 
forms, capabilities, and positions of minerals and rocks 
have been determined. 

While the contained in rock-masses afford us the 
means for determining the date of their origin, the careful 
study of the minerals which they include may enable us 
to unravel the complicated series of changes through 
which they have passed since their first formation. 

Eighteen years ago, when seeking to show how 
the origin of a particular rock might be elucidated by a 
combination of studies in the field, in the chemical 
laboratory, and by the aid of the microscope, I ventured 
to offer to this Society some general remarks on this sub- 
ject. As it has been my constant endeavour since that 
time to apply the principles then enunciated in the case 
of rocks of more complicated character and more recon- 
dite origin, I may perhaps be forgiven for repeating the 
words 1 then used. Ever>' rock since its first formation 
“ has undergone and it still is undergoing a constant series 
of internal changes, the result of the action of different 
causes, as heat, pressure, solution, the play of many 
chemical affinities, and of crystallographic and other 
molecular forces, cau.ses insignificant perhaps in them- 
selves, but capable under the factor time of producing 
the most wonderful transformations. The geologist is 
called upon to unravel the complicated results, to pro- 
nounce what portion of the phenomena presented by a 
rock is due to the forces by which it was or i^nally formed, 
and what must be referred to subsequent change ; to dis- 
criminate the successive stages of the latter and to detect 
their various causes ; in short, to trace the history of a 
rock from its deposition to the present moment.'* 

Dr. Wadsworth has well characterised the changes 
which take place in rock-masses as due to the tendency 
of unstable mineral combinations to pass into stable ones. 
It must be remembered, however, that stability is a rela- 
tive term, and that the arrangement of molecules which 
is stable under one set of conditions becomes unstable 
under another set. As by the internal movements and 
the external denudation of the earth’s crust, the conditions 
under which rock-masses exist are undergoing Slow but 
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tOQtinual change, new adjustments of the molecular struc- 
ture of the rocks are at once necessitated and brought 
about. 

In attempting to reason as to the original conditions 
under which a rock*mass must have been formed, it is of 
great importance to avoid those sources of error which 
exist in rocks that have undergone much secondary altera- 
tion. Such rocks abound in, though they are not neces- 
sarily confined to, the older geological formations ; and 
it is among the younger and fresher rocks, therefore, that 
we may most hopefully seek the key to many petrological 
problems. 

If, for example, we concentrate our attention upon the 
more recent and less altered igneous rocks, it becomes 
clear that the degree of crystallisation displayed by them 
ha* depended on the slowness with which consolidation 
ha* taken place, and that this has in turn been deter- 
mined by the depth from the surface at which they have 
been formed. In this way, by the study of igneous rock- 
masses in Scotland and in Hungary, I w^as able to show 
that there is a perfect gradation from highly crystalline 
rocks — granites, diorites, and gabbros --into the ordinary' 
volcanic types — rhyolites, andesites, and basalts, respect- 
ively — and from the latter into the various kinds of vol- 
canic glass. These conclusions have been confirmed by 
subsequent investigations like those of Hague and Iddings 
in the Comstock region, and of Lotto in Klba. Further 
and more recent researches have enabled me to show 
that certain types of structure have been determined in ' 
rocks, according to the more or less perfect absence of 
all movement writhin them during their consolidation. 

Very remarkable, indeed, are the internal changes 
w’hlch take place in rock-masses when they are submitted 
to those powerful stresses which result from the move- 
ments that occur during mountain-making ; and the full 
explanation of these is perhaps the most difficult problem 
which still confronts the geologist. 

It was long ago asserted by Scrope and Darwin that 
the solid rock-masses of the globe, under such conditions 
as these, must have actually flowed^ like the viscous lavas 
of the rhyolitic scries. These geologists were even able 
to show that the separation and disposition of the crystal- 
line elements in such lavas present the closest analogy^ 
with what is seen in the crystalline schists and gneisses 
of greatly disturbed areas. 

Since these early researches, which were principally 
based on the ftudy of rocks in the field, aided only by 
the pocket-lens, three classes of researches have served 
to deepen our insight into the methods by w'hich the 
schistose and gneissose rocks must have been produced. 

In the first place, the experiments of MM. Tresca and 
Daubred have shown that solid matter under enormous 
pressure behaves like a viscous substance, its whole in- 
ternal structure exhibiting evidence of the flowing move- 
ments to which it has been subjected. 

In the second place, the studies of M. Spring have 
established the fact that both paramorphic change and 
direct chemical reaction may result from simple pressure. 
Thus the unstable monoclinic form of sulphur, by a 
pressure of 50 cx> atmospheres, was at ordinary tempera- 
tures converted instantly into the stable rhombic form, 
a transformation accompanied by change of density 
and df many other physical properties. Still more striking 
is the case of the unstable, yellow, rhombic, mercuric- 
iodide, which, by simple rubbing with a hard substance, 
l^asses into its stable, red, tetragonal allomorph. It is 
instructive to notice that the same change in both 
instances appears to take place “ spontaneously ” after 
a sufficient interval of time ; or, in other words, small 
variations in temperature, pressure, and other surround- 
ing conditions are capable, tf sufficient time be allowed, 
of bringing about the same result as more intense 
pressttre applied suddenly. That the similar paramorphic 
change of pyroxene into hornblende, which is so frequently 


exemplified in the earth’s crust, is somelintes the result 1 
of intense pressure, and at other times follows from 1 
the repeated slight alteration of conditions during long | 
periods of time, we have, 1 believe, abundant evidence. 

But the experiments of M. Spring that prove that 
chemical reactions can result directly from pressure J 
are of even greater interest to the geologist. By submit- j 
ting mixed powders to intense pressure, he succeeded in \ 
! producing metallic alloys and various binary compounds, •; 
I and also in bringing about double decomposition between | 
many salts. That similar reactions between the com-^^ 
plicated silicates which form the minerals of rocks have 1 
resulted from the enormous pressures to which they have , 
been subjected, we have the most ample proof. Thus in j 
rocks 4 vhere such pressure has just begun to act, such as 
the “ flascr gabbros,’’ w'herever the unstable olivine is 
in contact with the almost equally unstable anorthite, J 
chemical reactions have been set up by the pressure, and 
these have resulted in the formation of zones of enstatite | 
and anthophyllite, hornblende and biotile, which have i 
been so well described by Tornebfihm, Bonney, Adams, 
and Williams. Provided with the clue supplied by these | 
results, w'e find little difficulty in going one step further. | 
When the pressure has been still more intense, as in j 
mountain-making movements, reactions are set up among j 
all the minerals of the rock-mass; the elements of which | 
it is composed, set free from their old engagements, enter j 
into new alliances, and the result is the formation of a ^ 
i completely new’ set of crystallised minerals. J 

I The third class of researches, destined, as I believe, to 
j remove our difficulties in explaining the origin of the ^ 
schistose and gneissose rocks, are those already alluded to 
as having been undertaken with the microscope. As yet J 
the details of such changes have only been explained in the ; 
case of some of the simpler examples ; but 1 am convinced 
that the persevering application of the same methods in 
the field and the laboratory will result in the removal 
of difficulties that now seem to be absolutely insur- 
mountable. 

Some observers in this country have been led to infer 
that the rccrystallisation of rock-masses under pressure 
has in all case* been preceded by their pulverisation. Of 
this, I confess that 1 can find no evidence. That near 
great faults of all kinds, this reduction of rocks to powder 
does take pflace, we find abundant proof ; but the evidence 
also points to the conclusion that such rock-cruihing^ as 
distinct from rock -flowings is in c^■c^y case local and 
C’cceptional. 

There is another and totally different series of changes 
w'hich lakes place in rocks, w'hcn, brought near to the 
surface by denudation, they arc exposed to the action of 
water, oxygen, carbonic acid, and other atmospheric 
agents. The breaking-up of the alkaline silicates and 
the deposition of secondary silica, the formation of the 
zeolites, the epidotcs, the chlorites, and serpentine, the 
resolution of crystallised minerals into the isotropic 
mixtures, and the rccrystallisation of these in new forms, 
all offer problems of the highest interest to the geologist. 

I may venture, in drawing these remarks to a close, to 
indicate another point of analogy between the three 
natural-history sciences. It is found in the circumstance 
that experimental verifications of our conclusions are 
often difficult, if not actually imp^ossiVde. 

We must be content to reason from the proved varia*- 
bility of the existing forms of plants and animals a* I® ^ 
possibility of the production in time of new specie*. 
in the same way, with our limited command of beat, 
pressure, and especially of time, we can scarcely hope to 
originate the exa t c unterparts of the various mmerals 
and rock* of our earth' .s cnist. , , 

We may nevertheless \ oint with satisfaction to y'haL 
in spite of such difficulty, hivS already been accomphslieo 
In this interesting field of research. The honour of having 
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pushed these researches to such successful issues belongs 
Chiefly to the chemists, mineralogists, and geologists of 
France. To the labours of Senarmont, Daubr^, and a 
host of other workers, we owe the artificial production of 
a very large number of the minerals of our globe ; while 
the ingenious experiments of Fouqud and Michel Ldvy 
have resulted in the formation of many rocks differing in 
ho essential particulars from those which have been pro- 
duced by natural agencies. 

In the prosecution of his various researches the import- 
ance and value of exact mineralogical knowledge to the 
geologist is becoming every day more apparent. The 
temporary estrangement between the cultivators of 
mineralogy and geology is now, Ave may hope, for ever 
at an end ; very heartily, indeed, do geologists recognise 
and welcome the aid of their brethren the mineralogists. 

But if it be confessed that the benefits, past and pro- 
spective, conferred on geological science by mineralogy 
are vast and even incalculable, it must also be admitted 
that the debt is amply repaid by the beneficial influence 
which is being exercised in turn upon mineralogy by 
geology. 

Some time ago a distinguished mineralogist asked me 
if I did not find the ordinary text-books of his science 
but little calculated to arouse the interest or excite the 
enthusiasm of students. I am sure that the energy of my 
assent must at least have assured my friend of the 
strength of my convictions on the subject. 

Too long, indeed, has the accumulated mass of mineral 
lore recalled the grim vision of the seer of Chebar. In 
that gruesome valley the wail of the student, ** the bones 
are very dry,’* has mingled with the sigh of the teacher, 
“Can these bones live ?** But now from the four winds 
of heaven come the constructive ideas of many minds — 
from Scandinavia and from France, from Germany and 
from the United States — and in obedience to this influ- 
ence behold “ a great shaking ** in the formless mass. 
Scattered facts, isolated observations, imperfect general- 
isations, and tentative hypotheses are falling together 
“ bone to his bone,” and are building up a sound body of 
mineralogical knowledge ; and into this the spirit of 
geological thought entering, mineralogy shall stand forth 
a living science. 


DR, WILLIAM TRAILL, OF WOOD WICK ^ 

npHE death of this assiduous student of natural history 
* merits more than a passing notice, since there are 
few surgeons who did more for the advancement of Eastern 
conchology than he ; while his researches on the antiqui- 
ties of his native county (Orkney) also claim attention. 
His whole career, indeed, as in the case of many an 
Eastern surgeon, illu3tr..tes the wisdom of placing both 
natural history and botany on the curriculum of every 
medical student. 

Dr. Traill was the eldest son of Mr. Traill, of Westness, 
Rousay, Orkney, and he was born in Kirkwall on Septem- 
ber 8, i8i8. He proceeded to the University of Edinburgh 
to study medicine at the age of sixteen, and while there he 
had the advantage of the direction and advice of his 
uncle, the late Prof. Traill, who held the Chair of Medical 
Jurisprudence. Young Traill proved an apt student, and 
showed from the first a strong liking for natural history. 
This was fostered by his uncle (whose collection of snakes, 
now in the Museum of Science and Art, was well known 
to naturalists), as well as by his pursuits during the holidays 
at the family scat at Westness, in the Island of Rousay. 
Amongst his fellow-students were Dr. Cleghorn, of 
Stranthie, late Conservator of Forests in India, Sir 
Lyon Playfair, and Dr. Halliday Douglas. 

After graduating in 1841, he proceeded to India as a 
situgeon in the East India Company’s service. The 
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Splendid field thus opened up to the young naturalist 
stirred all his energies into activity, and he studied and 
collected various groups, but especially the land-shells of 
Madras. His early studies on the shores of Orkney had 
given him a predilection for this department, and he re- 
mained faithful to it throughout life. Thus, when shortly 
afterwards called to serve m China, he began the collec- 
tion of those beautiful specimens of Eastern shells now 
so well known in many collections. His opportunities 
were further extended by a residence of some years at 
Singapore, and afterwards at Malacca and other stations. 
He returned to England in 1854, and his collections were 
much admired, both as regards the beauty of the speci- 
mens and the number of examples of each species. His 
acquaintance with Dr. Knapp, a retired army surgeon, 
and also well known as a malacologist, gave a great 
impetus to his studies, as also did his association with 
Andrew Murray, Robert Gray, Dr. Howden, Wyville 
Thomson, Foster Heddle, James Cunningham, Patrick 
Dalnahoy, and R. Greville. 

His return- voyage to India in 1856 gave him an oppor- 
tunity of examining the pteropods and other pelagic mol- 
iusks, and his observations, with four plates and a chart, 
were communicated by Sir Walter Elliott to the Madras 
Jourttal, then edited by his friend Dr. Cleghorn. His 
preparations of the delicate glassy shells of the Theco- 
somatous forms was remarkable. He also described some 
rare species, observed certain peculiarities in their struc- 
ture, and made comparisons between the velum of the 
young Cypraea and the epi podia of the pteropods. His 
collection of Eastern mollusks was largely increased during 
his second period of duty, so that it became celebrated 
for certain rare types, such as Rostellaria rectirostris, 
Trochus guilfordii, Trochus imperialis, &c He also 
added largely to Prof. I'raill’s collection of snakes formerly 
alluded to. 

On retiring from active duty he settled at St. Andrews, 
and at once took an active interest in the University 
Museum and Literary and Philosophical Society, of which 
latter he was a Vice-President at his death. He spent 
much of his time in arranging the Mollusca in the 
Museum, and he enriched the collection by many interest- 
ing and rare types. In his annual trips to his estate in 
Orkney he also made researches on the antiquities and 
geology of the district, and these he embodied in papers 
communicated to the Edinburgh Antiquarian Society, and 
to the Society at St. Andrews. Amongst these papers are 
the following ; — “ Results of Excavations at the Broch of 
Burrian, Orkney,” two plates and woodcuts ; “ Notice of 
Excavations at Stenabeck, Orkney,” with woodcuts; 
“On Submarine Forests in Orkney”; “On the Piets’ 
Houses of Skerra Broc ” ; “ On the Recurrence of 

Boulder-Clay in Orkney”; “Notice of the Boulders in 
North Ronaldshay,” &c. 

His knowledge of botany also enabled him to acclima- 
tise various plants in Orkney, such as Pkormium tenax, 
various Veronicas, the Manuka (Capt. Cook’s sea-plant), 
the Japanese Euonymus, and others. 

Dr. Traill was a man of refined and cultivated mind, 
genial but unobtrusive, and had a large circle of friends. 
He enjoyed good health till eighteen months ago, when 
the first symptoms of the disease which ultimately proved 
fatal appeared. W. C. M. 


THE EARTHQUAKE 

A SERIES of shocks of earthquake has caused much 
havoc in the Riviera during the last week. Although 
it is too early to attempt to give a complete account of 
what has happened, the leading facts, so far as they are 
of scientific interest, are well summed up m the follow- 
ing report, issued by Father Denza, of the MontCalieri 
Observatory : — 

“ (i) The earthquake in our region has had nearly the 
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same effect as those on November 28, 1884, and Septem- 
ber 5, 1886. In len^h it extended to the east along a line I 
leaving the plains of Lombardy at Lomellina, and passing 
by the district of Alessandria to the Riviera di Levanto, < 
and westivard over all the Western Alps, proceeding 
towards Switzerl^d as far as Geneva and beyond, and to 
Paris and Corsica, The telluric movement proceeded 
from the Lepontine Alps on the north to the Gulfs of 
Lyons and Genoa on the south, extending, but more 
feebly, through Tuscany to Rome. 

(2) The movement had its greatest intensity in 
Liguria, in Southern France, and in Piedmont, where 
it shook the whole of our plain, and penetrated into all 
the Maritime, Cottian, Graian, Pennine, and Lepontine 
Alps. 

“ (3) This time the centre of the strongest intensity 
was in the Gulf of Genoa, along the line dividing the 
place where the Apennines join the Alps, and extending 
from Savona to Mentone. It was within this space that 
people lost their lives in several localities, such as Savona, 
Noli, and Mentone, and everywhere as far as Marseilles 
there were numerous disasters and buildings thrown down. 
The movement of the soil, not so violent, but equally disas- 
trous, spread over the mountainous countr>' which extends 
from the Altare Pass to Millesimo, Mondovi, and the neigh- 
bouring regions. The shock was severe, but it did no 
considerable damage, in a portion of the province of 
Coni, as also in the provinces of Alessandria and Turin, 
it being ver\" intense on Mont Cenis. It was slighter in 
the plains and in the valleys of the province of Novara. 

“(4) In the places where the earthquake was most 
intense the principal shocks were three in number, and 
with a slight difference, depending probably on the differ- 
ence of clocks, correspond to the times indicated by the 
seismic instruments of our Observatory — namely, the first 
at 6.22 a.m., the second at 6.3!, and the third at 8.53. In 
the places near the centre of motion slight shocks occurred 
at intervals all through the day. The .severest and most 
terrible shock was the first, which was undulatory in 
several places, oscillatory, and perhaps rotatory. It was 
several times prolonged and accentuated. Here at 
Montcalieri, as at Turin and elsewhere, it had three 
principal repetitions, plainly evidenced by the courses 
traced by our registering seismograph. These augmenta- 
tions of intensity were mistakenly regarded by some as so | 
many distinct shocks. 

“ (5) The dominant direction of the first undulatory 
shock was from west to cast, with slight deviations at 
intervals from west and north-west to east and south-east, 
and with oscillatory and ver>» slight vibrations. The two 
other shocks were also undulatory, and the last was rather 
more intense than the second, btt without reaching the 
intensity of the first. The second and third had about 
the same direction as the first. 

^ (6) The earthquake in places where it was severe and 
very severe was accompanied by rumblings. I may add, 
in conclusion, that about 2 o’clock this (Thursday) 
morning our most delicate seismic instruments signalled 
very slight fresh shocks, undulatory, and from north-west 
to south-west.'^ 

The fullest and most accurate details as to the succes- 
sive shocks have come from the more important towns 
in the western Riviera. Mr. W. J. Lewis, writing to us 
from the H6tel des lies Britanniques, Mentone, on Satur- 
day, the 26th of February, says that some slight vibrations 
seem to have been felt there about midnight and 3 a.m. 
before the great shock. ‘‘ This last,'^ he continues, 
" occurred apparently a few minutes before six, just as 
day was dawning.” He was roused from sleep by being 
violently jolted in bed, which was being shaken with great 
violence. At the same instant he heard loud noises of 
apparently cracking walls and ceilings, and the rattle of 
falling plaster and breaking: glasses. ** 1 did not,” says 
Mr. Lewis, “ instantly realm my position, but had time 


to consider what was going on, and to conclude that, if tlu 
house collapsed under the shock, escape was hopeless, aiic 
that there was nothing to be done. This may posdbi^ 
have taken ten seconds. Needless to say, that when tlM 
motion ceased and I found myself unharmed, I was up 
seized my warmest clothing, and was down in the gardei 
in less than a minute. The daily Press will hav< 
sufficiently described the scenes which have occurrCc 
throughout the Riviera. The second shock, of considerable 
but much less, force, occurred about ten minutes later. 1 
observed, within a few minutes of this that the hall clocl 
marked 6.15, local time, corresponding to 5.54 a.m., so tha 
I should be inclined to place the second shock at 6.io 
A third sliock of about the same intensity as the seconc 
occurred between 8.30 and 8.45. This last threw dowi 
bricks, tiles, &c., which had been displaced by the firs 
shock, and raised the panic to the greatest height.” 

According to Mr. Lewis, the early reports of the disaste 
at Mentone were much exaggerated, but the truth, 
says, is bad enough. “The large hotels, espccialh 
those in high situations, seem to have suffered least 
The whole of the Fast Bay and. the old town hav< 
escaped practically unharmed. The greatest damage hai 
occurred to two-storied buildings placed on the alluvia 
soil in the comparatively level part lying along the sea 
and in the valleys of the Carrei and Borrigo, embracing 
the main portion of the modern town of the West Bay 
Here the relation with the foundation is well marked ii 
the case of two equally well-built houses not more thai 
300 yards apart, viz. St. John’s Parsonage and the llous 
of Rest. The former is in the valley, and the foundation 
were a source of great trouble at the time of building. I 
is v^ery much shattered. The other is built on a rock, an< 
has escaped uninjured. Within a radius of a quarter c 
a mile of the station the main destruction has occurred 
But the houses most wrecked— some score or more — sho> 
most conclusively bad building. The large hotels in thi 
injured area— the lies Britanniques, National, Oriem 
Mcditerrance, des Colonies, &c., — most of which are fou 
to five stories high, have suffered injury to lathe and plaj 
ter, but in few places are the main walls seriously damaget 
In the case of these high buildings the intention of raisin 
them to such a height necessitated a firm and soli 
foundation. I have noticed that the walls in a part < 
this hotel at a height of six stories have on the top fioc 
suffered no visible damage. In the same way Mont 
Carlo, built on rocky ground, has escaped unimured.” 

Writing from N ice, a correspondent of the TuneSy sto 
ing himself** Commander, R.N.,” says that, on Wednesdb 
morning, about six o'clock, he was awakened by a 
extraordinary commotion so unaccountable that for 
moment he thought an escaped lunatic was shaking tl 
bed in a maniacal outburst of fuxy. Running to tli 
window, he saw that the shock must have been vei 
severe, ** for everywhere the streets were strewn with fra| 
ments of cornices, mouldings, chimney-pots ; while man 
houses exhibited dangerous-looking cracks and rents i 
the walls of the upper stories. Another shock as violei 
as the first must inevitably have been followed by the dowi 
fail of many buildings. Fortunately, however, none ; 
the succeeding shocks at all approached the first i 
violence.” Another correspondent of the Times — ** C. 1 
de M.'* — writes from Nice, that he was awakened short] 
after 6 a.m. by ** a tremendous vibration, which shook tl 
whole house, a large hotel, from top to basement. Tl 
bed rocked and swayed violently to and fro like 
hammock set swinging, and great masses of plainer f( 
from the ceiling and walls in every direction, strewing tl 
room Mrith ddbris^ while the paper was literally strippM c 
the walls, and every second the whole hotel appeared \ 
if it must topple over. ... At 8.3a a.m. another shoe 
though of less violence, seemed to complete the reign 
terror which had now set in.” 

At Cannes Sir Theodore Martin noted that the first 
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, series of aliocks bes[an at five minutes after six (Cannes 
ime)* No premonitory warning was given, and there 
^ non© of that rumbling noise which frequently accom- 
»aoies earthquakes. The sk)r was without a cloud, and 
he first ‘ rose of dawn ’ had just begun to show itself in 
be east* The air was still and fresh, and not a leaf stirred 
in mimosa or eucalyptus. The trembling, beginning some- 
rhat gently at first, like that produced by the passage of a 
icavy railway train, grew rapidly more and more marked. 

. . . The convulsion lasted for fully a minute, and 
he oscillation was from east to west. A second but 
Jight shock, some minutes afterwards, did not tend to 
liminish the apprehension caused by the first. So far as 
; can learn, few of the thousands who fill the hotels 
emained in their rooms, the great majority jftnding their 
vay, some in the scantiest of raiment, into the adjoining 
gardens. The first alarm was beginning to pass on 
vhen, about half-past eight, a third shock was felt. This 
iid not last above fifteen seconds, but while it lasted it 
vas very severe, shaking the floors and moving the fur- 
liture in the same way, but in a less degree than the first 
shock. The air continued calm as before, and the whole 
>ky was flooded with sunshine.’^ 

It will be observed that Sir Theodore Martin describes 
he direction of the oscillation at Cannes as from east to 
vest. Another correspondent of the Times says that at 
(\ntibcs the undulations were “ undoubtedly from west to ! 
sast** At Toulon, where there were two violent shocks 
iibout six o’clock, the undulations were also from west to 
east. On the other hand, at Turin, where there were 
three shocks in the space of seventeen seconds, the 
second shock, which was by far the strongest, had a 
direction from north-east to south- we >t. 

At Marseilles two smart shocks were felt about 6 a.m., 
and a third at 8.30 a.m. They lasted about fifteen 
seconds each, and caused fissures in several houses. At 
Nimes some windows were shattered, and the clocks 
stopped ; and like results were produced at Gienoble. At 
Avi^on three shocks were felt between 6 and 8 o’clock 
a.m., and the first shock was violent enough to awake all 
the inhabitants. Slight shocks were felt at Lyons. 

It was in the towns and villages of the Italian Riviera 
that the earthquake produced its most desolating effects. 
Diano Marina was utterly destroyed. At the first shock, 
about 6 o’clock, the inhabitants of this place rushed into the 
streets half dressed. Then came a more fearful shock. A 
frightful cracking noise was heard as far as the beach, 
and the houses fell in, bury ing the greater number of those 
who had lived in them. The results at Diano Gastello, a 
mile and a half off, were also very appalling, and at 
Bajardo more than 200 persons were killed in the church. 
The full extent of the calamity which so suddenly over- 
took these and other places in the same district cannot 
even yet be accurately determined. The following is the 
official list of dead and wounded : — Alassio, 3 dead, 8 
wounded ; Albenga, 30 wounded ; Albissola, 3 dead, 12 
wounded ; Bajardo, 230 dead, 30 wounded ; Bussano, 80 
dead, 27 wounded ; Castellaro, 41 dead, 65 wounded ; 
Ceriana, 5 dead, 12 wounded; Diano Gastello, 35 dead, 
}io wounded; Diano Marina, 180 dead, 65 wounded; 
^ontalto Ligure, i dead, 3 wounded; Noli, 16 dead, 12 
bounded; Oneglia, 23 dead, about 150 wounded; Pom- 
pciana, 5 dead, 7 wounded ; Porto Maurizio, i dead, 10 
wounded ; Savona, 1 1 dead ; Taggia, 8 dead, 14 wounded ; 
Triora, 4 dead, 9 wounded. 

, All over Switzerland the earthquake was felt, more or 
less, and the oscillations are said to have been from north 
to south. Dr. A. Riggenbach, Assistant Astronomer at 
the Basle Observatory, writes to us that some shocks 
occurred there. The two clocks of the Basle Observa- 
tory, and the two regulators of the public electric dials, 
the principal astronomical clock of Knoblich, keeping 
'Sidereal time, were stopped at 6h. 42m. 50s. a.m, local 
^mean time, or sh. 34m. 30s. a.m. Greenwich mean time. 


Mr, G. M. Whipple, Superintendent of the Kew Obser- 
vatory, has been good enough to send us a carefu^ 
tracing, which we reproduce, of the curve given 
by the bifilar magnetograpb at the Kew Observa- 
tory, showing that the instrument was affected by the 
earthquake about 5.40 a.m. Indications of the later 
shocks were shown on the original photograph, but not 
with sufficient clearness to enable them to be satisfactorily 



Copy of trace of biftlar magnetograph at the Kew Observatory, Richmond* 
Surrey, 1887 , February 23, 5-7 a.m. Movement produced by earthquake 
marked b. 


identified. In the Signal Office at Washington, the 
Government seismoscope was, on Wednesday morning, 
disturbed by accurately recorded shocks at 7.33 a.m. 

, This is equivalent to 7.50 a.m. by the standard time of 
; the 75tb meridian. If, therefore, these shocks were con- 
; nected with the earthquakes in Southern Europe, the 

■ velocity of their transmission from the Riviera was about 
I 500 miles an hour. 

The problems connected with the earthquake were dis- 
cussed at the meeting of the F rench Academy of Sciences 
j on Monday. M. Mascart stated the contents of a note 
I from M. Fines, of Perpignan, who possesses a magneto- 

■ meter. A little before the shock his magnetic instru- 
ments were shaken by a peculiar jolting motion. At 5.45 
a.m. the magnetic registering instruments at the Observa- 
tory in the Parc de St. Maur, near Paris, exhibited the 
same motions. At the Lyons Observatory similar vibra- 
tions were observed at 5.55. M. Mascart remarked that 
these movements were simultaneous. It was not, there- 
fore, an oscillatory movement passing from one point to 
another with which they had to deal, but a phenomenon 
which affected a large space simultaneously. He sup- 
posed there had been an electric current which had acted 
on all the instruments placed within its sphere of action. 
The form of the curves recorded was very distinct from 
those given by magnetic instruments when affected by 
storms or auroras. M. Mascart suggested that means 
might yet be found of predicting the approach of a 
seismic storm. He added that if the cause of the effects 

j that had been observed was an electric flux, it was easy 
to understand why their intensity was everywhere nearly 
the same. A commission was appointed to examine 
documents which may be transmitted with reference to 
the earthquakes. 


NOTES 

A CIRCULAR to Great Britain and the other European States, 
and to the United States, has been forwarded by the Executive 
Commissioners of the Melbourne Centennial International 
Exhibition. The Exhibition will be opened on August i, 1888, 
in order to celebrate the centenary of the founding of the colony 
of New South Wales, and will remain open for six months* 
The Commission invites the British, foreign, and colonial 
Governments to participate in the undertaking, and trusts that 
steps will promptly be taken by them for the completest possible 
representative display. It is pointed out that the population of 
Australasia is 3,500,000, that the imports of British goods annu- 
allv amount in value to ^.000.000/.. and that woo mileB of rail- 
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way are open for traffic, while over 20c o miles of line are in 
course of construction. Applications fur ^pace must be made 
before the end of Au^iusi this year. 'ITie Commission desires 
to make the Exhibition specially interesting in manufacturing 
processes, machinery, &c., in motion, and objects of manual 
labour. There will aUo be a picture gallery lighted by electri- 
city. Further information may be obtained from the Agent- 
General in London, or from the Executive Commissioners in 
Melbourne. 

Mr. Robert Ivuieridoe, Jun., of the Geological Depart- 
ment of the British Museum, has received the combined ap|)oint- 
ments of Palaeontologist to the Department of Mines, and to the 
Australian Mureum, Sydney, and will shortly proceed to 
Australia to take up the duties of the two offices. His exten- 
sive palaeontological knowledge will be much missed in the 
British Museum. 

Some days ago the Medical School of Paris elected M. 
Brouardel as Dean, in the pl.ic ; of M. Bedard, recently 
tleceased. M. Brouardel i" Pr^ fessor of Forensic Medicine. 

On Saturday last Mr. John Morley delivered, in the Egyptian 
Hall of the Mansion House, the annual address to the students 
of the London J>ociety for the Extension of University Teach- 
ing. His subject wa.> fhe Stu(\y of I/ileralure,'* and we need 
scarcely say that he set forth his iileas with his usual vigour and 
lucidity. But what did Mr. Morley mean by the following sen- 
tence ; “I, for one, am not prepared to accept the lather enor- 
mous pretensions that are nowaday^ made s<jmetimes for 
physical science as the be-all and end-alt of education ” ? By 
w’Kom are these “ rather enormous pretensians ” made? Men 
of science, no doubt, claim for the study of p’lysical science a high 
place in education ; but we have never heard that they feel , 
disposed, on that accoutit, to exclude th-* study of art and 
literature. I 

The University of Sr. Petersburg lately celebrated its sixty- 
eighth anniversary. It has 64 profes-iors, 47 fellows, 8 lecturers, 
and 39 laboratory assistants. There arc 2627 >tudents, who are 
grouped as follows: — For Oriental 87; for law, 

1170; for natural science, 426; for mathematics, 618 ; for 
hUtoi7 and philology, 224. 

We have received the four February sections of ** Studies in 
Microscopical Science,” edited by Mr. Arthur C. Cole. The 
text, which is finely illustrated, relate to Haustoria, the 
ovary and ova in birds, fatty degeneration of the kidney, and 
microbes. 

Prof. Otto Struv e’s jubilee was celebrated some days ago 
at the Pulkowa Observatory. A great nuinlicr of delegates 
from learned societies and scientific institutions were present. 

The new journal edited by Prof. Granchcr is calle<l the j 
Bulletin MSdiaiL It a]>jx^ars in Paris twice a week, on Tliurs- ' 
days and unci ay 

Is the February number of the Journal of the .\nthropologi- } 
cal Inxtitute there is an interesting paj>er by Mr. Biox.am, j 
describing eight specimens of Aroko or symbolic letters, which 
have actually been used by the triljc of Je!;u in West Africa. 
These Aroko w'cre sent to Mr. K. X.Cust by Mr. J, A. Otonba 
Payne, Registrar of the Supreme Court at Lagoi, who him.self 
Wongs to the tribe of Jeb.i. The paper is cirefally illustrated. 
One of the figures represents a message Ttv^iii a native prince of 
Jebii, Ode, to his brother residing abroad. It consists of six 
cowries, all turned in the same direction. ITic quill of a feather 
is tossed through them from front tj back, and the shaft i« 
turned towards the end of the quill an i fixed to the side of the 


cowries. The significance of this symbolic group of objects 
depends upon the facts that, in the Jebu language, six ii 
** E-ffi," from the verb fk/' to draw, and that Africans are in 
the habit of cleansing their cars with a fedther, and look upon 
it as the only instrument by which this can be effectually done. 
The meaning is : “By these six cowries I do draw you to 
myself, and you should also draw closely to me ; as by the 
feather only I can reach to your cars, so I am expecting you to 
come to me, and hoping to see you immetUately.'* 

I In the RemiUonti of the Reale Istituto Lombardo for January, 

I Count IVeyisan de Saint-L^on describes some experiments 
recently carried out by Dr. Bareggi in Milan, for the purpose 
of showing that it is possible to ascertain, from the state of the 
blood, whether persons bitten by animals suspected of rabies, 
or even undoubtedly mad, have really been infected. 

The Reports of the Botanist to the New York Agricultural 
Experiment Station, Geneva, N.Y., Mr, J, C. Arthur, for 
1885 and 1886, furnish an admirable illustration of the value of 
such State appointments. A large portion of both Reports 
is occupiefl with an exhaustive history of the pear-blight 
{ MicnH'occHS amyUworvs)^ which is exceedingly destructive to 
pear-trees in the Northern United .States ; proofs that the mis- 
chief is causcvl by the specific Bacterium ; and suggestions for a 
remedy. In addition lo this, much information is given with 
regard to the following diseases, among others : the strawberry- 
mildew {Sphtrrothira Casluiyici), the plum-leaf fungus {Septoria 
cetdshta), tbc lelluce rust {Seploria l.actucir)t and the lettuce- 
mildew {^Pcronosponi ^xin^litQrmis). Woodcuts are given of 
these various fungoid parasites, and a very useful summary is 
apiHjnded of the literature of the pear-blight. 

An admirable lecture on “ Wrought Iron was delivered by 
Mr, J. Starkie Gardner at the Society of Arts on Tuesday, 
February 22. It is printed in the current numlrer of the Journal 
of the Socie’y of Arts-, w'illi illustrations of the exquisite iron- 
work in the cathedrals of York, Durham, and Winchester. The 
general artisttic superiority of mcdijcval ironwork to that of 
later limes Mr. Gardner attributes in part to the fact that in the 
Middle Ages important work of this kind was intrusted only to 
smiths who had a s|>ecial aptitude for it. If such a workman 
was not forthcoming, the w^rk was either not executed, 
rir was made in the simplest form ; whilst, if he were 
forthcoming, the details at least of the design were left 
to his own fancy. Mediieval smiths were not fettered by esti- 
mate or bound by time, but Mr. Gardner is of opinion that 
they did their work nucli more (quickly than men do now. 
Oiherw’isc, he llnllk^, the intric.aie de.-iigns used in Gennany, 
Spain, and Portugal, for ordin.iry dome.stic purposes, could not 
have been produced at any price whicli would have suited the 
occupiers. 

At a durbar held at Shillong in ci nnect ion with the Jubilee 
rejoicings, Mr. Ward, Chief Com miss oner of Assam, reviev^ — 
the history of the province during the la-st fifty years. In tfiat 
lime, he said, its population and settled area had been nyriy 
trebled. The first tea plantation had been started abouy fifty 
years ago. 'I'here. were now nearly 200,000 acres undef tea, 
white the land taken up by planters, although not yet acAjudljr 
planted, amounttxl to about 400,000 acres. Again, fifty yl 
ago the land revenue of five districts, comprising Assam , 
had been about four and a half lakhs of rupees ; it had 
twemy-six lakhs. Then the journey from Gowhalty to 
bro*3ghur had occupied a month or six weeks ; now it look thd 
days. 

Much interest has been excited by the annotinccment tJ 
Capt. Condcr, of the Palestine Exploration Expedition, 
succecfied in deciphering and translating the Hittile inscriptto 
Ten princii*al texts are known, and Capt. Conder claims to 
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epreled all of them. Three of his translations, which were 
»iished in the Times of Saturday last, are invocations to the 
i and water gods, and, apparently, to the divinity of the 
on, Capt. Condor says that not only the words, but the 
^mmar of the inscriptions, can be shown to belong to a well- 
own tongue. What this tongue is, we are not to learn for 
ne time. 

We regret to announce the death of Dr. Grothe, Professor at 
I Polytechnical School at Delfr, author of * ‘ Mechanical 
dinology,” and an excellent monograph on iron. He was 
m in Westphalia in 1806, and died on February 10 last. 

Prof. Haeckel, of Jena, has just started on a journey to 
I East, which will be of some months’ duration. He will 
It the coast of Asia Minor to ontinue his investigations of 
rer marine animals. 

Lieut. Quedekfeldt has just returned from Morocco to 
rlin, bringing with him some valuable collections : an ethno 
;ical one, which he has presented to the Anthropological 
ciety, a collection of insects, and a large collection of the 
plements, tools, and instruments of torture of the Hamadjas 
3e. 

VIsssRS. G. Philip and Son have in the press a revised and 
arged edition of “ The Geology of England and Wales,” by 
>Tace B. Wootlward, F.G.S , of the Geological Survey of 
gland. They will also have ready shortly Philips* Plani- 
lere of the Stars visible from the Countries situated about 
south of the Equator” (uniform with “Philips* Plani- 
lere for England”); “Rustic Walking Routes within the 
rclve-mile Radius from Charing Cross,” containing a field- 
:h map of the district, with geographical description, charts, 
i directions, by W. R. Evans ; and ** Philips’ Handy Volume 
las of the World,” consisting of sixty-four plxites, containing 
wards of one hundred maps, printed in colours, with statistical 
:es on each map. 

ViESSRS. Whittaker and Co. will publish shortly a second 
d much enlarged edition of “Magnets and Dynamo-Electric 
ichines,” being the first volume of their “ .Specialist’s Series.” 
r the new edition some revisions in the text have been made, 
i a preface and a chapter on the latest types of generators 
t^e been written by Mr, W. B. Esson. 

\ French translation has been published of Ciesar T.umbroso’s 
Jomo Delinquanti,” with a fine series of figures to illustrate 
I learned author’s lectures concerning the anthrop ^logical 
tures of the profe.ssional criminal. 

\dmiral Teisserenc de Bort has just published a map, 
>wing the distribution of fog on the various parts of the earth, 
is based upon observatioas made at 1600 land stations, and 
^ooo marine ones. 

fN a Report just issued, Mr. S. W. North, Medical Officer of 
lalth, calls attention to the prevalence of typhoid fever in 
Tk during the year 1886. For many years York has been 
ble to outbreaks of this disease, and the fact will not surprise 
fone who reads Mr. North s account of the sanitary con- 
ions of the city. 

fN a paper entitled “ Ueber die Allgemeine Beugungsfigur in 
mrohren ” (M^moires de 1 ’ Academic Impt^riale des Sciences 
St. Ptitersbourg, vii«. s^rie, tome xxxiv,, No. 5), Hermann 
“uve remarks that the old problem of the diffraction of light 
ougb a circular aperture, the source being in the axis, has 
m considered by Airy and others, who have given approxi- 
te solutions in special cases; but ihs general solution has 
ly been made feasible by the discovery of Bessel’s functims. 

J accordingly proceeds to develop it by the straightforward 
itbods with which readers of modem analvri’S Jirffc fftmiltar • 


showing how his solution accords with those previously given 
for the axis and for the edge of the geometrical shadow. In 
this latter case he remarks that the illumination is less than one- 
fourth that which would be obtained by removing the screen. 
His results are put into a useful numerical form in tables at the 
end of the paper. 

The last number of the Bulletin of the Belgian Natural His- 
I'jry Museum contains a summary of ornithological observations 
made at various stations throughout Belgium during the 
year 1885. This is quite a novel feature, which, if carried out 
systematically, promises excellent results, especially as regards 
the many obscure questions connected with the migrations of 
birds of passage. The chief stations a*e B ussels, Hasselt, Carls- 
burg, and the Ostend and other lighthouses along the coast. The 
names of the naturalists who undertake to send in reports are 
given in all cases. These reports contain the name of the bird 
in three languages — Latin, French, and Flemish or Walloon 
according to the locality — followed by the dites of arrival and 
departure, and any other remarks tending to throw light on the 
habits and movements of the bird. Thus, under Ctconii, alba, 
Bechst., Cicogne blanche^ (white stork), wc have, from 

the Nieuport Lighthouse : “ Seven seen, June 18, flying west- 
wards ; rare on this coast, where they never nest. — Signed, A. 
Vermorke.” The present summary contains 171 such entries, 
the value of which, when made by competent observers from 
year to year, ornithologists will not fail to appreciate. 

The latest advices from Honolulu report that the volcano of 
Mauna Loa is again in eruption, and that Jill the craters in the 
vicinity have become active. 

In the December nu nber of the MineraJogical Magazine, 
Prof. Macadam gives the analysis of a sample of talc used in 
paper-making. This mineral is obtained from New Jersey. It 
is very largely employed for paper-making in place of China 
clay (kaolin), and gives, amongst other advantages, a much 
more pure effluent, fully 90 per cent, being retained in the 
paper. From its fibrous nature it appears to attach itself to the 
smaller paper particles, and retain these also. The very high 
ond beautifully smooth glaze of the American papers is largely 
due to the use of this substance. 

Ln the Mitthcilungen of the Zurich Antiquarian Society 
(Band xxii. Heft i) will be found a detailed account of the 
recently-discovered lake-dwelling at Wallishifen,on the Lake of 
Zurich. The articles found were mainly bronze, but underneath 
the existing remains appear to be the charred fragments of an 
earlier dwelling, the remains of which clearly belong to the 
Stone Age. 

A large cxnoe, belonging to prehistoric times, was lately 
dragged from the bottom of the River Cher, near Vierzon, and 
is now in the Museum of the .Society of Antiquaries at Bourges. 
A part of it had been visible for many years at low water, but 
no one understood what it was until it happened to be seen by 
M. Beauchard, who at once perceived its real character. Wlien 
it was brought to land, fragments which had been torn or cut off 
by peasants were recovered and pieced together. The canoe is 
in the form of a trough, and is said to have a general resem- 
blance to the ancient boat found some time ago at Brigg, in 
Lincolnshire. The present specimen has the special character- 
istic of being closed at both ends by pieces of wood fixed in 
vertical grooves. This device seems to have been adopted ill 
consequence of the boat having been injured by some accident. 

M. Guilmkth, the French traveller, while on a journey in 
Australia, discovered some bee-hives in a gigantic eucalyptus- 
tree, of 120 metres in height. The honey was strongly scented 
with the perfume of the flowers of the tree. Prof. Thomas 
Karaman has examined it, and believes it to have henefiqiiEi} 
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Like the authorities of the National Museum, Washington^ 
the Curators of the Museum of the Academy of Natural 
Sciences, Philadelphia, complain that they have not nearly room 
enough for the display of the collections intrusted to their 
charge. “It is well within the truth,” they state in their 
Report for 1886, “ to say that the existing collections, if 
properly displayed, would completely fill a building of twice the 
dimensions of the present one. The large and very valuable 
collections of the Pennsylvania Geological Survey, contained in 
upwards of 200 cases, still remain in the cellar, boxed, for want 
of exhibition space. The types of the greater number of the 
fossil plants described by Lesquereux in his * Coal Flora of the 
United Stales,’ probably one of the mo^t valuable collections of 
fossil plants in the world, have been added to this collection 
daring the year, but, for similar reasons, still remain boxed. 
The report of the Professor of Ethnology and Archaeology 
indicates that accessions to this department of the Academy’s 
Museum could readily be had were proper exhibition space 
provided, but that under present conditions the same is im- 
possible. In view of these facts the necessity for an extension 
to the Academy’s building cannot l>e too strongly insistetl upon.” 
The Curators also urge that a fund should be raised for zoo- 
geographical exploration. The interest derived from 5o,<»o 
dollars would, they think, fairly equip an annual expedition to 
any of the largely-unexplored regions lying about the dominions 
of the United States, such as Mexico, Central America, the 
Bahamas, and LaSrador. 

Mr. Arthur J. Bethell has reprinted, with additions and 
corrections, three articles which lately appeared in the /»/</, on | 
a ride to the Falls of Zambesi. He has added a number of 
notes which may be of considerable service to men who think 
of spending some time in hunting in South Africa, 

It was decided some time ago that a number of the Crown | 
diamonds of France should l>e sold. Others were put aside for 
the collections of the Paris School of Mines and Museum of 
Natural History ; and these gems were recently given to the 
delegates appointed by the two .^choals. The Regent diamond, 
a very fine one, will l>e kept in the Louvre Gallery. 

The additions to the Zoological Society’s Gardens during 
the past week include a Bonnet Monkey (i\facacus sinicus}, a 
Macaque Monkey {Macaetti cynomolgus) from India, presented 
by Miss E. James ; a Three-striped Paradoxure {Paradoxurus 
trimrgatus) from India, presented by Mr. Gerald Callinder ; a 
Common Squirrel (Sdurus vulgaris), British, presented by Miss 
May Honrott ; a Scop’s Owl iSco/s qui), captured at sea near 
Aden, presented by Mr. W, M. Holland ; a White-fronted 
Heron {Ardea fwvtr-hollanditr) from Australia, presented by Mr. 

J. B. Dyas ; a Stanley Parrakeet {Pla^yccrcus icterotis) from 
West Australia, a Burmeister’s Cariama {Chunga burmeisteri) 
from South-East Brazil, a Black Scernothere {Sternotkarus 
niger) from West Africa, received in exchange ; tw'o Smews 
{Afergus albellus d 9 ), European, purchased. 

OUR ASTRONOAf/CAL COLUMN 

Comet 1887/^ (Brooks, January 22).— -The following ephe- 
meris for this object is by Dr. R. Spitalcr {Asir. Nach. No. 
2773 )- 


1887 

Berlin midnight 

RA 
h. m. H . 

Decl. 

SI 4 ^ S N. 

Brightness 

March 4 

3 37 s« ••• 

... 1*19 

6 

3 43 3* • 

49 39-6 

... 1*15 

8 ... 

3 46 II ... 

47 3 S « 

... 1*12 

10 

3 S 3 33 

4 S 3 S '2 

... 1*08 

12 

3 58 3 - 

43 39-9 

... 1*04 

14 .. 

4 2 17 ... 

41 49-3 N. 

... 1*00 


Hie brightness on January 25 is taken as unity. 
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Comet 1887 r (Barnard, January 13).— Dr. H. Oppenheim 
gives {Astr, Nock. No. 2773) the following ephemeris for Berlin 
midnight for this comet 

1667 R.A. Dec!. log r log 4 Brightneiit 

h. m. s. a ^ 

March 10 21 3644 51 59*4 N. 03182 0*3700 0*6 

14 21 52 56 S3 51*0 0*3259 0*3775 0*6 

18 22 9 39 55 34*6 0*3335 0*3855 0*5 

22 22 26 51 57 10*3 0.341 1 0 3938 0*5 

26 22 44 30 58 37*8 0*341^6 04025 0*4 

30 23 2 32 59 57/2 N. 0 3560 0 4113 0 4 

The brightness at discovery is taken as unity. 

Comet 1887 ^(Barnard, February 15).— Prof. Boss supplies- 
the following elements and ephemeris for this object from obser- 
vations made on February 16, 18, and 20 : — 

T sa 1887 April 677 G.M.T. 

T ~ 203 13 ) 

= 139 16 ^ Mean Eq. 1887*0 
t ~ 126 2 

log q ^ 9*8892 

Ephemeris for Greenwich Midnight 


1887 

R.A. 
ii. m. 

Decl. 

Brightness 

March 2 

•• 3 567 • 

29 21 N. . 

0*38 

4 

.. 3 40‘o 

.. 31 iS 


6 

3 26*5 

32 4H N. . 

0*32 


The brightness at discovery is taken as unity. 

A Method for the Determination of the Constant 
OF Aberration. — M. Ltewy, in reply to M. Ilouzeau’s claim 
to be considered the originator of the method for determina- 
tion of aberration by measurement of the relative posi- 
tions of two stars situated in distant parts of the sky 
(Nature, vol. x\xv. p. 377) points out, in the Comptes 
rendus, tome civ. No. 7, that the invention of a new method 
for the determination of the constant of aberration does not 
consist in a general indication of the effect of aberration on a 
certain observation or combination of observations, but in 
furnishing definite rules the following out of which will lead to 
results of the accuracy demanded by the exigencies of modern 
science. M. La*wy maintains that M. Houzeau’s researches on 
the subject come under the former category, whilst his own are 
entitled to l>e ranked under the latter. 

The same numl)er of the Comptes rendus contains a note by 
M. Trepied i>ointing out how photography can lie applied for 
the purpose of practically carrying out M. Lcewy’.s method. 

The Harvard Cutlk(;e Observatory.— From Prof. 
Pickering’s Rejiort, presented on December 7, 1886, we learn 
that during the past year the east equatorial has l>een u^^ed for 
the photometric observation of the eclipses of Jupiter’s satellites 
upon the system adopted in 1878. The total number of 
eclipses thus observed is 358, of which 39 have occurred since 
the end of October 1885. With the same equatorial the 
observation of comparison .stars for variables with the wedge 
photometer has been continued, and has formed the principal 
work of the instrument. The “ new ” stars in Orion and Andro- 
meda, and comets, have also been observed with the cast equa- 
torial throughout the year. The reduction and publication of 
work already done with the meridian-circle is at present, in 
Prof. Pickering’s opinion, more desirable than the prosecution 
of new series of observations. Tliis department of the Obser- 
vatory has sustained ti heavy loss in the resignation of Prof. 
Rogers, who has devoted many years to laboriour astronomical 
work at Harvard College. During the year ending November 1, 
f886, 209 series of measures have been made with the meridian- 
photometer. The total number of separate photometric compari- 
sons is 59,800. The in.strument continues to give entire satisfac- 
tion as a means of measuring the brightness of stars of the ninth 
magnitude or brighter. The average deviation of loo circumpolar 
Stans ased as standards, which, with the smaller instrument of 
the same kind employed in the Harvard photometry, was 0’l6 
of a magnitude, has been reduced too* 12 with the present instru- 
ment ; whilst the average deviation of stars from the fifth to 
the ninth ma^itude but little exceeds 01 of a magnitude. 
And a companson between the results obtained by Dr. Linde- 
mann, at Pulkowa, with a Zbllncr photometer, and at Harvard 
College, w ith the meridian-photometer, shows that the average 
deviation of a measurement of the difference in brightness 
between two stars observed at both places does not exceed 0*1 
of a magnitude. For an account of the interesting and import- 
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j researches in stellar photography which have recently been 
fied out at the Harvard College Observatory, see Nature, 
„ XXXV. p. 37. 

^Ew Minor Planet.^ — A new minor planet, No. 265, was 
Bovered on February 27, by Herr Palisa, at Vienna. This is 
f fifty-eighth that Herr Palisa has discovered. 

^ — 

Gastronomic AL phenomena for the 

I' week 1887 MARCH 6-12 

I'OR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
^cre employed.) 

At Greenwich on March 6 
\ rises, 6h. 37m. ; souths, I2h. iim. 28‘is. ; sets, I7h. 46m. ; 
decl, on meridian, 5® 40' S. : Sidereal Time at Sunset, 


. T— -T*» — - 

>on (Full on March 9) rises, I3h. 39m. ; souths, 2ih. 29m. : 

sets, 5h. 

lom.* ; decl. 

on meridian, 

17° 4' N. 



Rises 

Souths 

Sets Deck on meridian 

' 

h. m. 

h. m. 

h. m. 

0 / 

sreury 

6 54 

13 15 ••• 

19 36 - 

3 22 N. 

inus 

7 20 ... 

13 35 

19 so - 

2 16 N. 

irs 

7 0 ... 

>2 54 ... 

18 48 ... 

I 58 s. 

piter 

22 19* ... 

3 21 ... 

8 23 ... 

12 2 s. 

turn 

12 2 ... 

20 II ... 

4 20* ... 

22 28 N. 


Indicates that the rising is that of the preceding evening and the setting 
t of the following morning. 


Oecultations of Stars by the Moon (visible at Greenwich) 

Corresponding 

rch Star Mag. Disa,.. Reap. “gl«fn»nver. 

** * ^ tex to ng^ht for 

inverted image 

h. m. h. m. o o 

... /‘Geuiimmmi ... 6 ... o 41 ... i 40 ... 131 289 

... 18 Leonis 6 ... 4 i ... 4 39 ... 67 337 

... 45 Leonis 6 ... 18 24 ... 19 14 ... 68 185 

... p Leonis 4 ... 20 50 ... 21 54 ... 6i iii 

... 49 Leonis 6 ... 22 53 near approach 332 — 

... 7 Virginia ai ... 3 7 - 3 40 ... 14S 2io 

... B.A.C. 4277 ... 6 ... 4 22 near approach 186 — 

rch h 

t ... 3 ... Mercury stationary. 

! ... 20 ... Jupiter in conjunction with and 3^^ 34' south 

of the Moon. 

:>aturn, March 6, — Outer m.ajor axis of outer ring = 44^' *0 ; 
,er minor axis of outer ring — 18'' *3 ; southern surface visible. 


VaHahU Stars 


Star 

Cephei ... 

Vrietis 

I^ancri 

Ursae Majoris 
V^irginis ... 
Jrsae Majoris 
Virginis ... 
ibrae 

Coronas ... 
Scorpii ... 
^phiuchi... 

Sagittarii... 

yne 

f ulpeculae 

iqutlae 

ephei 


R.A. Decl. 


h. rii. 




h. m. 

... 0 52*3 . 

.. 8i 16 N. . 

. Mar. 

7 , 

19 36 w 

... I 58*6 . 

., II 59 N. . 

• 

6. 

M 

... 8 50*2 . 

.. 20 17 N. . 

>» 

9 , 

in 

... 10 367 . 

.. 69 22 N. , 

• »» 

II. 

M 

... 12 8-8 . 

.. 5 24 S. . 

»» 

7 , 

M 

... 12 39*0 . 

.. 61 43 N. 

. * > 

10, 

M 

... 13 20-2 

.. 2 48 S. . 

• »» 

12, 

5 oAf 

... 14 54*9 .. 

. 8 4S. . 


9 . 

23 39 w 

... 15 13 6 .. 

.32 4 N. . 


6, 18 46 m 

... 16 10*9 .. 

. 22 40 S. . 

» f 

II. 

M 

... 17 10*8 .. 

1 20 N. . 

»» 

7 , 

5 46 « 


and at infcrvals of 

20 8 

... 18 25 2 .. 

. 19 12 S, . 

. Mar. 


3 0 w 

... 18 45*9 .. 

• 33 14 N. . 

it 

9 . 

I 0 w 

• *9 43*8 .. 

,27 0 N, . 

it 

12, 

Af 

... 19 467 .. 

. 0 43 N. . 

• »» 

9 , 

Sow 

... 22 25 0 .. 

• 57 SO N. . 

• »» 

12, 

0 0 m 


M sigatfies maximum ; m minimum. 


W RADIANT-MATTER SPECTROSCOPY:— 
iAMlNATION OF THE RESIDUAL GLOIV^ 
I. 

HE duration of phosphorescence after cessation of the ex- 
citing cause is known to vary within wide limits of lime, 
n several hours in the cose of the phosphorescent sulphides to 
linute fraction of a second with' uranium glass and sulphate of 
wne. In my examinations of the phosphorescent earths glow- 

Society by Mr. WilUaii Crookes, F.R.&, 


ing under the excitement of the induction discharge in vacuo^ I 
have found very great differences in the duration of the residual 
glow. Some earths continue to phosphoresce for an hour or 
more after the current is turned off, while others cease to give 
out the light the moment the current stops. Having succeeded 
* in splitting up yttria into several simjiler forms of matter differ- 
ing in basic power (Roy. Soc. Proc. vol'. xl. pp. 502-509, 
June lo, 1 886), and always seeking for further evidence of the 
separate identity of these bodies, I noticed occasionally that the 
residual glow was of a somewhat different colour lo that it ex- 
hibited while the current was passing, and also that the spectrum 
of this residual glow seemed to show, as far as the faint light 
enabled me to make out, that some of the lines were missing. 
This pointed to another difference between the yttrium com- 
ponents, and with a view to examine the question more closely 
I devised an instrument similar to Bccquerel’s phosphoroscope, 
but acting electrically instead of by means of direct light. 

The instrument, shown in Fig. i, a and B, consists of an 
opaque disk, a b 20 inches in diameter, and pierced with 
twelve openings near the edge as shown. By means of a multi- 
plying wheel, d, and band, e f the disk can be set in rapid rota- 
tion. At each revolution a stationary object l^ehind one of the 
apertures is alternately exposed and hidden twelve times. A 
commutator, g (shown enlarged at Fig. r, 11), forms part of the 
axis of the disk. The commutator is formed of a hollow cylinder 
of brass round a solid wooden cylinder. The brass is cut into 
two halves by a saw cut running diagonally to and fro round it, 
so as to form on each half of the cylinder twelve deeply cut teeth 
interlocking, and insulated from those on the opposing half 
cylinder by an air space about 2 mm. across. Only one half, 
h h of the cylinder is used, the other, i i being idle ; it 
might have been cut away altogether were it not for some little 
use that it is in saving the rubbing-spring, y, from too great fric- 
tion when passing rapidly over the serrated edge. To a block 
beneath the commutator are attached two springs, one, /(', rub- 
bing permanently against the continuous base of the serrated 
hemicylinder h //, and the other, y, rubbing over the points of 
the teeth of h h. By connecting these springs with the wires 
from a battery it will be seen that rotation of the com- 
mutator produces alternate makes and breaks in the current. 
The spring, /, rubbing against the teeth is made with a little 
adjustment sideways, so that it can be .said to touch the points 
of the teeth only, when the breaks will be much longer than the 
makes, or it can be set to rub near the base of the teeth, when 
the current will remain on for a much longer time and the 
intervals of no current will be very short. By means of a screw, 
/ 4 attached to the spring, any desired ratio between the makes 
and the breaks can be obtained. The intermittent primary 
current is then carried to an induction coil, w, the secondary 
current from which passes through the vacuum tube, w, contain- 
ing the earth under examination. When the commutator, the 
coil-break, and the position of the vacuum tube are in proper 
adjustment, no light is seen when looked at from the front if the 
wheel is turned slowly (supposing a substance like yttria is being 
examined), as the current does not begin till the tube is obscured 
by an intercepting segment, and it ends before the earth comes 
into view. When, however, the wheel is turned more quickly, 
the re.sidual phosphorescence lasts long enough to bridge over 
the brief interval of lime elapsing between the cessation of the 
spark and the entry of the earth into the field of view, and the 
yttria i.s seen to glow with a faint light, which becomes brighter 
as the .speed of the wheel increases. 

To count the revolutions, a projecting stud, o^ is fastened to 
the rotating axis, and a piece of quill, /, is attached to the fixed 
support, so that at every revolution a click is produced. With 
a chronograph watch it is easy in this way to tell the time, to 
the tenth of a second, occupied in ten revolutions of the wheel. 

Under ordinary circumstances it is almost impossible to detect 
any phosphorescence in an earth until the vacuum is so high that 
the line spectrum of the residual gas begins to get faint ; other- 
wise the feeble glow of the phosphorescence is drowned by the 
greater brightness of the glowing gas. In this phosphoroscope, 
however, the light of glowing ga.s does not last an appreciable 
time, whilst that from the phosphorescent earth endures long 
enough for it to be caught in the instrument. By this means, 
therefore, I have been able to see the phosphorescence of yttria, 
for example, when the barometer gauge was 5 or 6 mm. mow 
the barometer. 

When the earth under examination in the phosphoroscope is 
yttria free from samaria, and the residual emitted light is ex- 
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amined in the spectroscope^ not all the bands appear at the 
same spsed of rotation. At a slow speed the double greenish- 
blue band of G$ (S4S) first comes into view, closely followetl by 
the deep blue band of Ga (482). This is followed, on increasing 
the spe^, by the bright citron band of Gt (^74)* a^d at the 
highest soeed the red band of GC (619) is with difficulty seen. 

The following are measurements of the time of duration of the 


\March 3, iSSjF 

phosphorescences of the different constituents of yttrium. The 
wheel was first rotated slowly, until the fisst line visible In the 
spectroscope attached to the nhosphoroscope appear^ j the 
speed was counted, and it was then increased until the line next 
visible was seen. In this way the minimum speed of revolution 
necessary to bring each line into view was obtained, and from 
these data the duration of phosphorescence for each constituent 


Fig. I, A. 




Fig. I, B. 

yitria was calculated. The time iti the following table ’re- At 0*0032 sec, interval the citron line of GB b^ins to be 
presents in decimals of a second the time elapsing l^twcen the visible. • • ^ 

ces^tion of th r induction discharge and the visibility of the At 0*00175 „ ths deep re 1 line of Gi (047) J®*® 

residual glow of the earth : — visible. . . , 

AIOW125 „ the line of G8 If almost as ^mht as 

At 0*0035 sec. inle. val the 'igrecn and blue lines ofiG/S an 1 that of O0f and the red line of 

Ga begin to be visible. On is visible. 



rck 3, 18S7] 


N A 1 UKE 


427 


0*000875 see. interval the highest speed the instrument 
could DC revolved with accuracy, 
the whole of the lines usually 
seen in the yttria spectrum could 
be seen of nearly their usual 
brightness* 


The action of barium on yttrium was now tried, 
ing mixtures (as ignited sulphates) were made : — 


Yuriura 


Barium 


The follow- 


have already recorded (Phil. Trans., 1883, Part III. 
^14-16), that phosphate oflyttria* when {^bosphoneso^ in 
\ gives the green hues very atfongiy whilst ^ dhron cumd 
and faint. Tbe^aue tube of yutrk phosphate was now 
ined in the phosphoroscope. The (ftaen Imes of soon 
ed themselves on settinjg tiie whed snto rapid rotation, but 
i unable to detect the citron band ef GS even at a very high 
1 . 

le effect of calcium on the phosphorescence of yttria and 
ria has been frequently lefened to in my previous i>apers. 
ly save time if 1 summarise the re^ialts here. About 1 per 
of lime added to a badly phosphoresemg body containing 
im or samarium always causes it to pho^oresce well. It 
lishes the sharpness <n the xskmm Uoe of GZ but increases in 
itness. It also renders the .deep bine line of Gu extremely 
it. The green lines of G/9 are diminished in brightness, 
i also brings out the phosphoresoenoe of samariusi, idihough 
self, or in the presmice of a somlH quantity of yttrium, 
rium scarcely phosjdioresoes at all* 
the phosphoro.scope the action of lime on yttrium is seen to 
ely alter the order of visibHity of the coostltiicfits of yttrium, 
mixture of equal parts yttrium and calcium, the atron GZ 
is the first to be seen* thm comes the G« blue line, then the 
:reen line, and hnahy the Gu red line. This may, X tlunk, 
xplaineil somewhat as foUows :~--Calctttm sulp^e has a 
residual phosphoresoenoe, whilst yttrium sulphate has a 
)aratively short residual phosj>horescence. Now with 
im, although the green phosphorescence of G3 lasts longest, 
es not last nearly so long as that of calcium sulph.^te. fhe 
residual vibrations of the calcium compound induce, in a 
are of calcium and yttrium, pliosphorescence in those yttric 
cules {G5) whose vibrations it can assist, in advance of 
! (G/3) to which it is antagonistic ; the line of G5 therefore 
ars eai Her in the phosphoroscot>e than that of although 
calcium not present the line of G 0 would appear first, 
eperiments were now tried with different mixtures of yttria 
lime a.s ignited sulphates, to see where the special influence 
ne on GJ ceased. 


Per cent. 



70 

bo 

SO 

40 

30 

25 


20 

15 

10 

5 


1 


05 


Percent. 


5 

to 

20 


30 

40 

bo 

70 

75 


80 

85 

90 

95 




99 


99*5 


In the phosphomoope the Gb line appears 
earhe^, but the blue Ga line is the next 
to be seen, whilst the red line of G17 is the 
latest in appearing. As the percentage 
of yttrium increases the blue line more 
and more overtakes the red and increases 
in brightness. 

Spectrum similar to the above. As the 
percentage of yttrium increases the spec- 
trum grows bn^bter. In the pbosphoro- 
scope the earliest line to appear is the 
00 mno* then the Gn red, and next 
c!oseiy followiag it the Ga blue. 

In the i^iant'matter tube all these mixtures 
give similar ^lectra. The G 0 green is a 
iillle brighter mad the GS citron is a little 
fainter than in the corresponding mixtures 
of yttrium and calcium, but the whole of 
the yttrium lines are seen. In the phos- 
phoroscope the G 0 green is the first to 
appear, then the Grj red. The G5 citron 
is not visible at any speed. 

Red line of Gu is much brighter ; G8 is 
very faint, and the green of G 0 is stronger. 
In the phosphoroscope the order of ap- 
pearance is, — first the line of G 0 , then 
the red line of G^. 

Phosphoresces with difficulty, of a light 
! blue colour, but turns brick-red in the 
focus of the pole. Spectrum very faint. 

, Order of appearance to phosphoroscope, 
j — Gi3 first, the others too faint to be leen. 
i 


The next experiments were tried \^ ith strontium, to see what 
modification the addition of this body to yttrium would produce. 
The following mixtures of ignited sulphates vere experimented 
with : — 


iem I Calcium 


cent. Per cent. 


7J 


5 


o 

o 


24 


5 


10 

20 


Order o( appearance in the phosphoroscope. 
— G/3, Ga, G8, and Gij. The citron line 
of G5 is only to be seen at a high speeil, 
and is then very faint. 

Order of appearance in the phosphoroscope. 
— Ga, G 0 , and G5 (citron and blue) to- 
gether, and Lastly Gri (red). At a very 
high speed the green lines of Gj3 l>econie 
far more luminous than any other line. 
Order of appearance. — G8 and G a together, 
then G 0 f and lastly Gtj. 

Order of appearance . — (sZ and Ga simul- 
taneously, then G 0 , and lastly? Gty. The 
resklual phosphorescence lasts for 30 
seconds after the current &toi>s. The 
light of this residual clow is entirely that 
of G8. rhe line of G 0 comes into view 


at an interval of o‘oo^S second. At 
o'cx>i75 second the line of Gij is just 
visible. 


o 

O 

,0 


40 

50 

60 


Order of appearance.— C.J and Ca together, 
then G;8 and together. 


o 

0 

5 

1 


70 

90 

95 

99 


Order of appearance. — G8, Ga, G3. 

Order of appearance - GS, Ga. The green 
lines of G 0 Ca uld not be seen in the phos- 
phoroscope ; they would pr.ibahly be 
obliterated by the stronger green of ihe 
continuous spcctntm given by the calcium. 


1 


Y ttfium 

c • ^ 

StroQ.ium 

‘Per cent.' 

Per cent. 

< 95 

5 

80 

20 

! 

60 

40 1 

40 

60 


' I 

t. 

35 

1 

65 

25 

^ 2* . 

15 

1 

5 

9S ^ 

0*5 

99 '5, 


• 

A very good yttrium spei.lrum. In the 
phosphoroscope the order of appearance 
IS, — first the green of Gi3, then the Ga 
blue, lastly the Gij red. No G5 citron 
line could be seen. 

In the phosphoroscope the green of G$ is 
very prominetit at a low speed, standing 
out sharply against a black backgrour.d. 
With a higher velocity the Ga and Gv 
lines come into view. 

The ordinap^ spectrum of this and the 
neighbouring mixtures is very rich in the 
cilion line of G8, but I entirely fail to see 
a trace of this line in the phosphoroscope 
at any speed. The line of G/8 is the first 
to come, then the blue line of Ga. 

At about this point a change comes over the 
appearance in the phosphoroscope. The 
blue line of Ga is now the earliest to 
app ear, and it is followed by the G17 red 
and G 0 green. No G5 line is seen. 

Tlicse mixtures are very similar to each, 
oth.cr in the pho.sphorosc( pe. The line 
ot Ga comes first, next the Gij line, ihea* 
G 0 line. No G8 citron line has been 
seen in any of these mixtures. 


In a paper read before the Royal Society, June 18, 1885: 
(Phil. Trans., 1885, Part II., p. 7«<’)> ^ describea the phos- 
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phorescence spectrum given by a mixture of 6i parts yttrium the fractionation of yttria which was identicah chemicallT and 
Md 39 parts of samarium, and illustrated it by a coloured spectroscopically« with an earth discovered by M. de Mari^ac^ 
hthograph. Also in a paper read before the Royal Society, and provisionally called by him Ya. I repeat here these spectra^ 
Febmary 25, 1886 (Roy. Soc. Proc. vol. xl. p. 236), I describe and the spectrum of yttrium added for comparison. Omitting 
and figured the phosphorescent spectrum of an earth obtained in minor details, it is seen that the Ya spectrum is identical with 




-i 


i 

I 


/ 'V 




that of the mixture yttrium 6 j, samarium 39, with one important 
^ception — the citron line of Gi in the former sj^ctru in is absent 
in the latter. Coubl I by any means remove GU from the mixture 
of yttrium and samarium the residue would be Vo. I have little 
doubt that this will soon lie accomplished, but in the meantime 
the phosphoroscope enables us to remove the line of G 3 from the 


I mixture. It is only necessary to add strontium to a suitable 
j mixture of yitrium and samarium and view the phosphorescing 
I mixture in the instalment when the wheel is rotating rapidly, to 
obtain a spectrum which is indistinguishable from that of Y«. 

( 7 o be continued. ) 


PRE-SCIEXTJFIC THEORIES OF THE CAUSES 
OF EAR THQ UAKES 

TN the course of a lecture delivered recently before the Rigaku I 
Kydkai, or Science Society of Tokio, on the causes of earth- » 
quakes, Prof. Milne classified the theories as to the cause of these | 
phenomena into three kinds — unscientific, ^«<Mi-ftcientiftc, and | 
scientific. In the former class he included the explanations «jf j 
the N^o preachers at Charleston after the late earthquake 
there, uiat they occurred in consequence of the wickedness of 
the population. The Mussulmans in Java recently prayed to the 
volcanoes there to cease their shakings, at the same time pro- 
mising reformation of life. That earthauakes are the direct 
result of man's wickedness is an idea that has always been 
common. About 1750 earthquakes were felt in many parts of 
Europe, which were widely attributed to this cause, and in- 
numerable sermons were preached inculcating the lesson that if 
mankind would live better lives there would be no more earth- 
quakes. In 1786, after a shock at Palermo, the people are 
recorded to have gone about scourging themselves, and looking 
extremely humble and penitent. An English poem called “The 
Earthquake,^ published in 1750, alleget^ in somewhat halting 
verse, that the disturbances were not due to an unknown force, 
nor to the groanings of the imprisoned vapours, nor yet to the 
shaking of the shores with fabled Tridents ; — 

Ah no ! the tread of impious feet 
The conscious earth impatient bears 
And shuddering with the guilty weight, 

One common grave for her race prepares/’ 

From this theory, which can scarcely have .satisfied the poet | 
himself, Prof. Milne passed on to the myths which attribute 
earthquakes to a creature living underground. In Japan it is an 
“earthquake-imcct ” covered with scales, and having eight legs, 
or a great fish having a certain rock on his head which helped to 
keep him quiet. In Mongolia the animal was said to be a frog, in 


India the w'orld*l)earing elephant, in the Celebes a world-support* 
ing hog, in North America a tortoise. In Silicria there was a 
myth, connected wdth the great Iwnes found there, that these were 
the remains of animals that liveil underground, the trampling 
of which made the ground shake. In Kamchatka the legena 
was connected with a god, Tuil, who went out bunting with his 
<logs. When these latter stopped to scratch themselves, their 
movements produced earthquakes. In Scandinavian mythology, 
Loki, having killed his brother Baldwin, was bound to a ro^ 
face upwards, so that the poison of a serpent should drop on his 
face. Loki’s wife, however, intercepted the poison in a vessel, 
and it was only when she had to go away to empty the dish that a 
few drops reached him and caused him to writhe and shake the 
earth. The lecturer had no means of collecting the fables 
of the southern hemisphere ; but they would obviously be 
worth knowing for purposes of comparison. As to quoH' 
scientific theories, these endeavoured to account for earths 
quakes as parts of the ordinary operations of Nature. It 
was supposed, for instance, that they were produced by the 
action of wind confined inside the earth. The Chinese philo- 
sophers said that Yang, the male element, entered the earth and 
caused it to expand, and to shake the ground in its efforts to 
escape. Its effects would be more violent lieneath the mountain* 
than in the plains, and therefore earthquakes in the north of 
China, which was mountainous, were said to be more violent than 
those in the south. It was supposed that when the wind wo* Wo^ 
ing strongly on the surface of the earth, there was calm beneo^ 
and vice vers&» Aristotle and many other classi^ writers atfi^ 
buted earthquakes to wind in tne earth. Shakesp^re, » 
“ Henry IV.,” speaks of the teeming earth being pinched a iw 
vexed with a kind of colic by the imprisoning oT Z 
within her womb. Then came the theory of electrical discharge 
which was advocated in 1760 by Dr. Stukely* as well as qy 
Pcrcival and Priestley. They arc strpngly held in Califormam 
the present day, where it was believed that the network of ra^ 
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;ted the State a^inst any dangerous accumulation of elec- 
But Prof. Milne showed that the laying down of rails 
Mm had no such effect. lie thought the electric pheno- 
which sometimes attended earthquakes were their conso- 
les, not their causes, lie had himself experimented with 
nite placed in a hole \ an earth-plate was fixed about thirty 
away from the dynamite, and from it a wire was carried 
distance to another earth-plate. When the dynamite chatge 
jxplodcd there was certainly a current produced, as was 
ited by a strong deflection of a galvanometer-nee^e at the 
f the wire. He attributed this to chemical action. When 
round was shaken there was always a greater or less action 
B^^ease or decrease of pressure in connection with the earth- 
, Earth currents unquestionably accompany earthquakes, 
IS has been said, they appear to be the consequences, not 
lauses, of the latter. Next came the chemical theories, 

1 were very strong in Europe up to the beginning of the 
nt century. It was imagined that underground there were 
us substances, such as sulphur, nitre, vitriol, which, by 
action on each other, resulted in violent changes, giving 

0 vapour, the sudden production of which, in certain cases, 

1 shake the Ground. It was only in 1760 that Dr. Mitchell, 
wrote a good deal on the subject, first threw out the theory 
earthquakes were connected In some way with volcanoes, 
ise they were most frequent in volcanic countries. He 
ved that large quantities of steam were given off* from vol- 
^s, and came to the conclusion that an earthquake was 
iced at the time that an attempt was made to form a vol- 

that steam got in between certain strata, and, as it ran 
Bcn them, caused pulsations. Prof. Rogers, about the same 
in North America, endeavoured to show that it was not 
i, but really lava, that ran along underneath the ground, 
ng it to rise and fall, thus producing an earthquake. Prof, 
e having thus dealt with unscientific and scientific 

ies, passed on to those of modern science. It is unneces- 
[icreto follow him into this portion of his subject, although it 
pied the main part of the lecture. 


THE EFFECT OF CERTAIX STIMULI ON 
VEGETABLE T/SSCFS^ 


IK object of our paper is to describe the behaviour of 
turgescent pith when placc<l in water and treated with 
in reagents. If from a growing shoot the external tissues 
emoved, a well-known result is seen : the pitli suddenly 
.hens, becoming longer than the specimen was at first. This 
riment shows that turgescent pith is normally in a compressed 
ition — it is always trying to get longer — and when it is freed 
the coercion of the unyielding external tissues, it nt once 
become longer. This tendency to become longer is further 
fested by allowing turgescent pith to remain in damp air, or 
iter, for .some time, when a great increase in length takes 
!. In such a piece of pith we have the essential, active factor 
owth, freed from interference, and at liberty to perform its 
ion rapidly and freely. The tendency in turgescent pith to 
ongcr is the very power which calls forth that increase in 
;h which we call growth ; so that in studying turgescent pith 
re studying the active agent in the production of growth, 
do not suppose that our results arc necessarily directly ap- 
ble to normal growth,* but we think that they have a 
ing on normal growth sufficiently close to give interest to our 
Timents. 


le pi^, affer being cut into pieces about 6 inchc.s in lengtli 
S inch in thickness, was ready for use. The lower end ol 
nth was fixed to a hook at the bottom of a narrow jar, the 
ir end was attached by a silk thread to the short ami of an 
nomtAtr lever. 1 he jar was then filled with water, and as 
>i elonMes the short arm of the lever ascends and the 
arm rapidly descends. Its movement, read off on a milH 
« scale, gives an index of the rate of “growth of the pith, 
lengthening of the puh is, in fact, observed like the normal 
^ plant, the only difference being that the “growth 
f ? so rapid that the descent of the long arm is clearly 
le to toe naked eye and is correspondingly easy to measure, 
most striking to see the index travelling down thus quickly 

(Newufuun College) and Franco 

:«! ^bridge), read before tbc Lmwan Society, Januwy ao. 1887. 

convenience we shall neventeleiw the wortl 
elongation of the pith under observation, 
tunaower and Jenutaleni Artichoke. ; 


and traversing (it may be) 10 mm. (g inch) in a minute*^ We 
used a stop-watch to determine the time in which the point of 
the long arm of the lever travelled over a certain distance, and 
we could thus estimate the changes in the rate of growth from' 
minute to minute. 

The first thing needful to know is the ordinary course of 
growth of the pith in water. It was found that an interesting 
ph|piomenon — an apparent grand tttdod — takes place. That is 
to itey, thof^rowth is at first slow, tnen more rapid, and ultimately 
becomes slow again, the whole period taking perhaps twenty 
minutes to complete. This is precisely the series of changes 
whidi a growing organ exhibits in the course of days instead of 
minutes. We do not suppose that our grand period is necessarily 
of a kindred nature to the grand period of normal growth. For 
we are aware that purely mechanical processes, such as the 
moista:iing of a hygroscopic awn, ^exhibit the same thing — 
the awn at first untwists slowly, then more quickly, and then 
again slowly. But the knowledge of the fact is of great import- 
ance to us, since unless w^e know the normal course of growth 
we cannot study the effect of reagents. 

Warmth . — Before going on to consider the action of reagents, 
we will say a few words as to the stimulation caused by an 
increase in the surrounding temperature. If the water in the 
jar is gradually warmed, the growth of the pith increases in 
speed in the most striking manner. The increase is fairly steady 
from, say, I'f C. to about 35®, the rate at this latter tempera- 
ture being perhaps four times as high as it wm at first. It then 
usually becomes irregular, with some diminution ; and, just 
before a temperature is reached which kills the tissues, a sudden 
and rapid fall in the rate of growth sets in. This we found 
usually to occur at about 55“ C. This is, no doubt, an unusually 
high temperature, but not higher than plants are known to be 
able to survive. 

The chief interest in these temperature experiments is this : 
they show that the phenomena wc are considering is a truly vital 
one. We have always been on our guard in this matter, and 
have wished to make certain that the observed phenomena are 
not in some mysterious way mechanical, instead of, as wc 
believe, the response of living tissues a$ living tissues. There- 
fore, when we find that heat has a normal effect on our material, 
we are encouraged to believe that our other results — to which 
we now pass on — are also vital phenomena. 

Alcohol . — The pith was attached to the auxanometer, and the 
jar filled with water. As soon as the rate of growth was found 
to be steadily diminishing, a small quantity of alcohol was added. 
The result was an immediate and striking increase in the rate of 
grow'th. For instance, when 2 per cent, of spirit was added, 
the growth was accelerated within two minutes by 50 per cent. 

The result is temporary, so that in the course of another two 
minutes the rate of growth sinks to what it was before stimu- 
lation. Similar results were obtained with ether, and here the 
pith was allowed to grow in damp air, and was subjected to ether 
in the form of vapour. When the vapour was present in the 
propoition of O’ 27 per cent., the acceleration was 56 per cent. ; 
with o’4 ]>er cent., the acceleration was 100 per cent. Here, as 
in the ca^c of alcohol, the result was temporary, the rate falling 
in a few minutes to what it was before istiinulation. 

When the ether amounts to 3 per cent, of the atmosphere, 
the pith is killed, and .shows no increase, but, on the contrary, 
a decrease ^ in length. Elfving has shown that ether has a 
stimulating effect on respiration, and on the sensitiveness of 
swami-spores to light. He al>o testrd its effect on the growth 
of phycomyces. His results differ from ours, inasmuch as he 
found no stimulating effect : the ether produced either no 
effect whatever, or else it retarded, or even .^topped, growth. 

Ammonia . — We employed the Liquor Ammon ur fortior of 
the “British Pharmacopoeia" for the preparation ol our solu- 
tions, and we found that various strengths ranging between 0*5 
and 2 ’4 per cent, produced acceleration of growth. Here 
again, as with ether and alcohol, the acceleration was very 

temporary. , . 1 j 

Acids . — As a rule, acids produced no acceleration, but caused 
either retardation, or llnccidity and death. Thus, for instance, 
acetic ackl (0*5 and i per cent.) produced retardation ; 5*4 P®*" 
cent, produced death. 

Hydrocyanic Acid did not cause flaccidity such as we 
have described in liic case of acetic acid. 1 he action of this 
reagent is comparable rather to that of alcohol, but is not 

* This contract on i^ sirndy a sympiosn of flaccidity, and usually of 

dftath. 
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identically the same. It produces either a temporary accelera- 
tion, such as is due to alcohol, or else a remarkably steady 
and high rate of growth. On the action of this reagent we 
hope to make farther observations. 

Quinine Chloride , — Extremely dilute solutions aclcl poison- 
ottsly, and produced a shortening of the tissues. When con- 
traction took place it was manife^ed within a remar' ably short 
time. In one case contraction seemed to begin simultaneously 
with the exposure to the poison, .and was certainly well marked 
in less than one minute. 

Conelt^ien . — The m>st interesting fact which we have esia- 
Idished is the possibility of stimulating lurgesccnt tissue ^ to 
increased elongation by such reagents as alcohol, ether, .and 
hydrocyanic acid. Anvd we incline to think that our lesults 
may help to direct attention to a factor in the problem of cell- 
mechantsm — ^namely, the protoplasmic element, rather than ih 
purely osmotic side of the question. 


SOCIETIES AXD ACADEMIES 

Lon iiON 

Royal Socisly, Febru.ary 24. — “On the Rehlion between 
Tropical and Extra-Tropical Cyclone l^y the ffon. Ralph 
Abercromby. Communicated by Mr. R II. .'-^cott, F. 

All cyclone > have a tendency to assume an oval form : the 
longer diameter may lie in any direction, l)ut lias a decivlcd fen 
dency to range itself nearly in a line with the directum of pro- 
pagation. 'I ropical cyclones hvive less ten lency to split into two, 
or to develop secondaries than those in higher latitudes. 
typhoon which has come from the tropics can combine with a 
cyclone that has been formed outside the tropics, and fonn a 
single new, and perhaps more intense, depre.ssion. There i-. 
much less difference in the temperature and humidity before .and j 
after a tropical cyclone than in higher htitudes. The qn.ality I 
of the heat in front is always distressing in every pari of the j 
world. 

The wind rotates countcr-cloc'iivi>c round every cyclone in the 
northern hemispliere, .and everywhere a', an ingoing hpir.al. 
The amount of incurvatu**e for the s.ame qu.nl rant may vary during 
the course of the same cyclone ; but in most tropical hurricanes 
the incurvaUtre is least in front, and greatest in rear; uhereas 
in England the greatest incurvature is u^ually found in the right 
front. Some observers think that broadly speaking the incurva- 
ture of the wdnd <lecreases as wc recede from the equa'or. The 
velocity of the wind always increases as wc approach the centre 
in a tropical cyclone ; whereas in liigher latitudes the stiongesl 
winds and steepest gradients are often some way from the centre. 
In this peculiarity ir jpical eyebmes a]»proxiinatc more it> the type 
of a tornado ; but the audior does n )t th.nk lint a eyv lone is 
only a highly developed whirlwind, a> th«*re are no irau-ui )nal ' 
forms of rotating air. 

The general circulation of a cyclone, as shown by ib** motion 
of the clouds, appe.ars to be the same everywhere. All over the 
world, unusual coloration of the sky at sunrise and sunset is 
f>hscrved, not only t>efore the barometer has begun to fall at nnv 
place, but b Tore the existence of any depression can be trace I 
in the neighbaurhood. Cirras appears all round the cloud orea 
of a tropical cyclone, instead of only round the front semicircle, as 
*n higher latitudes. The alignments of t lie slripcsof cirrus appe.ar 
to be more radial from the centre in the tro|)ics, than tangential, 
as indicated by the researches of Ley and Hi1de)jrands.son in 
England and Sw'cden respectively. Ever) where the rain of a 
cyclone extends farther in front than in rear. Cyclone rain lias 
a specific character, quite different from that of showers or 
thunderstorms ; and this character is more pronounced in trojncal 
than in extra- tropical cyclones. 

Squalls are one of the most characteristic features of a (ropie.al 
cyclone, where they surround the centre on all sides ; wdiereasin 
Oreat Britain, .squalls are almost exclusively formed along that 
portion of the line of the trough which is .south of the centre, and 
in the right rear of the depression. As, however, wc fmd that 
the front of a British cyclone lends to form squalls when ihc 
intensity is very great, the inference seems justifiable that this 
feature of tropical hurricanes is simply due to their exceptional 
intensity. 

A patch of blue sky, commonly known as the ‘Mmll Veye,*' is 
almost universal in the tropics, and apparently unknown in higher 
latitudes. The author’s researches show that in middle latitudes 
the formation of a “ bulPs-cyc” docs not take place when the 


motion of translation is rapid ; but os this blue space is not 
observed in Uritish cyclone.s when they are moving slowly^ 
would appear that a certain intensity of rotation is necessary to 
develop tnis phenomenon. 

I'he trough phenomena, — such as a squall, a sudden shift of 
wind, and change of cloud character and temperature, just as the 
barometer turns to rise, even far from the centre —which are such 
a prominent feature in British cyclones, — have not been even 
noticed by many meteorologists in the tropics. The author, 
however, shows th.at there are slight indications of these pheno* 
mena everywhere ; and he has collated their existence and 
intensity wuth the velocity of propagation of the whole mass of 
the cyclone. 

Every cj'clone has a double symmetry. One set of phenomena, 
such as the oval shape, the general rotation of the wind, the 
cbmd ring, rain area, and contr.al blue space, are more or less 
related to a central point. Another set, such as temperature, 
humidity, the general character of the clouds, certain shifts of 
wind, and a particular line of squalls, arc more or less related to 
the front and rear of the line ol the trough of a cyclone. The 
author’s rcseaiches .show’ that the first set are strongly marked 
in the tropic.';, wliere the circul.ating energy of the air is great, 
and the velocity of propagation s n.all ; wdiile the .second set are 
most prominent in extra-tropical cyclones, where the rotational 
energy is modemte, .and the translational velocity great. ’The 
fir*>t set of characteristics m.ay conveniently be classed together 
as the rotational, the second set as the translational, [thenomena 
« >f a cyclone. 

Tropical and r xtra-tropical cyclones are identical in general 
character, but differ in certain details, due to l.atimde, sur- 
rounding pressure, anrl to the relative intensity of rotation or 
Ir.anslati > 

Linnean Society, February 17. — Mr. W. Carrulhers, F.R.S.# 
Fresulent, in the chair. — The l-lev. A. Johnson exhibited draw- 
ing-. of an abnormal grow n by him the preceding 

autumn. The peculiarity consi-jicd in the flower having a single* 
large, flask-sha}>^d, ovarian-Iikc organ (?) jilaced centrally, and 
surmounted by a single, simi>le, .straight style ; thus though 
do ibtless a male, indicating an Jiertnaphrodite condition, while 
presenting resemblances to ilic normal female organs of laurus 
— Mr. K. M H dines exhil>ited some irregularly-developed 
lemons, in which the carpels tverc more or less separated at the 
ape.x , the arrest of the normal union of the car4>el being attri* 
buted to the bite of m insect in the early stage of the growth of 
the fruit. ~ There were cxhildte<J, for Mr, J G Otto Tepper, a 
vc'x S'/i'//(/i//w (.S'. Te/'penana, 1'. Muell.), collected in November 
iSSd on Mfmnt Taylor, Kangaroo Island, Victoria, Australia. 

It was found in the interstices of a Tertiary limestone. Other 
trees which grew in the neighbourhood were stunted EucalypU, 
Ilawkeas, and an Acacia somewhat resembling 
Sir 1. l.ubbock drew attention to examples of JVziza co ’cinea from 
III iac«)mbc. dried specimen of Pttmuhi tmperiaits, jungh., 

I collected by Dr. Sydney Hickson in Java, w.as exhibited from 
: the Royal (iardens, Kcw. 'J'his species is a giant form of 
! rrhnulii, being over 3 feel in height. Iflants of this Himalayan 
, and Malayin species arc now under cultivation .at Kew, and form 
i an interesting addition to this popular group of garden plants — 
j Mr. CL Maw' .showed two rare Narcissi, both known under the 
j name of N, cernnus. The daffodil discovered by Mr, Buxton in 
! the Pyrenees at 7000 feet .altitude is intere.sting as the only white 
I form known in a wild habitat. A diminutive, orange -coloured 
j species, flowered by the Rev. (k Wolley Dod from ,bulbs col- 
lected by Dr. Hciriqucs, cT Coimbra, apjiears to be allied to 
N, fnandrus . — Sir J. l.iibbock read the second par! of his paper 
onpbytobiological observations, and on the leaf of Liriodendron* 
In iEnothcra hist rUi the seed leaves are linear, terminating in 
a large round expan ion. There is nothing to account for it in 
the seed, nor does it appear to be of any advantage totheyouojj; 
plant. On watching the growth, however, and comparing it 
with that of other allied .species, the explanation appears to be 
as follows ; the cotyledons are at first round, but a growth takes 
place at the base of the cotyledon, which closely resembles that of 
the «;ul>5ecjuenl leaves, hence their peculiar figure in this species. 
In allied species the seed-leaves co jsist of two parts, a terminal 
|K)nion— the true or original cotyledon — and a subsequent growth 
resembling in each Species their true leaves. With reference to 
seed-leaves in which the stalks are con^e, Smyrmum^ the 
union ^ cems clearly advantageous as giving additional stret^jcll. 
Other characters in various sj^ecies, 7 ilia, 

Cardamine, &c., were instanced* As to the tulip-tree (/Jrid* 
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'Mendrm\ for long a puzzle by the peculiar sadille s*hape of the 
leavesi after testing various oiher suggestions which had proved 
‘Imtenablc# Sir John described the structure of the bud and the 
fanner in which the young leaves were packed in it, and 
ihowed that the peculiar manner in which the young leaves aie 
arranged, ^atisfactorily accounts for the well-known and very 
ifemarKahle form of the leaf. — A paper was read on Dichela^pis 
felluciday by Dr. Hoek, of Leyden. The cirripede in question 
was got from the scales of a water-snake in the Mergui Archi- 
pelago by Dr, J. Anderson, and this is believed to be the first 
record of the species since Charles Darwin wrote his classic 
fsionograph on the group thirty-five yeais ago. 

Zoological SocUty, Fehruaiy 15. — Prof. W. 11 . Flower, 
F.R.S., President, in the chair. — The Secret.aiy read a report on 
the additions that had been made to the Society’s Menagerie 
during the month of January 1887, and callctl special attention to 
two Blakiston’s Owls {^Bubo blacki'stoni) from Japan, presented hy 
^Mr, J. II. Leech; three Hooker’s Sea-ldons hookcri)^ 

’presented hy the lion. W. J. M. I.arnach, Minister of Marine 
^of New Zealand ; and a Blue Penguin {Eudyptu'a minor) from 
'Cook’s Straits, New Zea]an<l, presented by Mr. Bernard T.,aw- 
■soii. — Prof. F. Jeffrey Bell read a report on a collection of 
Echinodermata made in the Andaman Islands hy Colonel 
Cadell. The collection was stated to contain 100 examples 
'^referable to 50 species. — Mr. G. A. Boulenger rea<l a paper on 
a collection of Reptiles and Batrachians mule hy Mr. H. Pryer 
.in the Loo Choo Islands. The author observed that exceptional 
interest attached to this collection, seeing that it was the first 
b^tpAtolo^ical collection that had reached Isurope from that 
group of islands. Two new species were described, Tacky- 
dromtis smarai^dtriNS and TropUonotu<i pry>cn, — Mr. Oldfield 
Thomas read a paper on the small Mammals collected in British 
Guiana by Mr. W. L. Sclater. 'Hie collection contained 
thirteen specimens belonging to eight species, of which one was 
new ; this the author proposed io (lescribe as Jlc^pcromy^ 
{^Rhipidomyi>) sclateri. — Mr. G. A. Boulenger pointed out the 
characters of a new Gcckoid Li/ard from British Guiana. 
The specimen in question was contained in a small collec- 
tion of Replile.s made by Mr. W. I,. Scla'er on the Pomeroon 
River. The author descrihc<l it as ir'tniodcs txnnuiaris , — 
A communication was read from Mr. Cliailes O. Waterhouse, 
containing an account of a new parasitic Tdptcrous Insect of the 
family Hipposcidn?, The author stilted that this insect had been 
found on a species of Swift {Cy partus melatwleucus\ by Dr. R. 
W, Shufeldt, at Fort Wingate, New Mexico. It wms closcl} 
a!lie<l to Anapera palhdt^ a Kurtipean dipterous parasite found 
on C. apu^, and was proposed to be Anaptra jimhriata. 

—Mr. John H, Ponsonhy communicated, on behalf of Mr*. 
.Andrew Garrett, the first part of* paper on the Terrestrial 
Mollusks of the Viti or Fiji Islands,— Mr. p". K. Beddard read 
^ P^I>cr on the structure of a new genus of Lumbricube 
\ ThamnodrUn^) discovered by Mr, W. L. Sclater in British 
tiiuana, which he proposed to characterise as 'Thamnodnitt^ 


Anthropological Institute, Feb. 8.— Mr. Francis Gallon, 
chaii.~A paper was lead by Sir 
Charles Wilson on the tiil»es of the Nile Valley north of Khar- 
toum. Sir Charles Wilson openetl his pajier by remarking on 
MU >•» which the various laces inhabiting the 

Nile Valley —with many (.f whom he had come in contact in the 
course of the Nile Lxpcdition -hatl become mixed up, ami how 
completely the indigenous pojiulation h.ad in certain cas» s lost its 
♦ absorbing its Arali ( onepuTors. The tribes of 

Inc Nile Valley north of Khaitoum might he divided into 
, Ilamitic, the Semitic, and the Nub.a, all alike 

claiming descent from the Korcish of Mecca. Sir C. Wilson 
cn proceeded to give briefly a histor) of the different tribes 
1 ®,f**"'**^^ times, describing in detail the peculiarities and 
character i^stics of each race. A number of Soudanese 
e. pons, lent by Sir Allen Young, were exhibited. 


Paris 


February ai.—M. (Josselin, President, 
constant of aberration : first 
iMooe^.®! r-cewy. In this paper the autlioi 

wh^ J ‘® wccessively the geometrical properties on 

Various metho<ts of estimating the constant of 
•Sdrh processes is here dealt with, 

although somewhat less rigorous than the general roetho<l, 


practically yield results of the greatest preci.sion, while also 
enabling the observer to «U*terminc tw^o other physical constants 
—the variation of refraction caused by change either of tempera- 
ture or of atmospheric pressure. — Note on M. Faye’s recent 
ommunication regarding walersp uts, by M. Mascart. M. 
Faye having ag«ain raised this question in connection with M. 
Weyher's experiments, the author returns to his original conten- 
tion that the great body of observed phenomena are directly 
opposed to M. Fave’s theory of cyclones. — Cn the development 
of the PennatuIiX: (Pcnnafula p^isea)y and on the favourable bio- 
logical conditions presented by the Arago Laboratory for zoo- 
logical studies, by M. IT. dc Lacaze-Duihiers. A visit paid to 
the Arago station last October suggests some remarks on the 
flourishing condition of the Alcyonaria and I’eiinatulae, which 
have become thoroughly acclimatised in this district. A general 
description is given of the labotatory and reservoir at the 
Fontaule headland, which has been enlarged to a capr€lty of 
130 cubic mi'tres, offering every facility for the study of sponges. 
Star-fish, tritons, and many other lower forms of marine life. — 
On the Alpine flora surviving in the Paris district, by 
M. A. Chalin. The author di-cusscs the various hypotheses 
which trace this already described flora eitlier to the Scandina- 
vian or Swiss Alps or to llie P}rcnceb, and concludes generally 
that the Parisian highland flora is independent of all, and tiuly 
aboriginal. It is also contended that most of the present Euro- 
pean vegetation goes no further hack than the Quaternary 
formations, and that for jilants there has been independent suc- 
ce-^bion and plurality of centre-, of creation rather than wide- 
‘•pread diffusion from a single centra. — Gn the orthobutyrate and 
isobutyrate of lime, by NIM. G. Chancel and F, Parmentier. 
An exhaustive study of these substances shows that M. le 
Chatelier’s approximate relation — 
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giving the variati m of ‘olubility of different bodies, with their 
heat of solution at saturation, cannot be regarded as the cxpre.s- 
sion of a general law from which fresh deductions maybe safely 
drawn. — On the red fluorescence of alumina (second notice), 
by M. Lecoq de BoLsbiudran. Here are treated two highly 
calcined aluminas \ and 1 Bi.^O^, and a moderately 

calcined alumina i Bi^O.,. -On the incubation of Phylloxera 
dining the winter season, by M. A. L. Donnadieu. In reply to 
M. Balblani, who hohlsthat the Phylloxeiaof the oak completes 
the entire cycle of its evolution in a dngle year, the fertilised 
eggs hibernating during the ensuing winter, the author’s re- 
searches lead to the conclusion that the activity of this organism 
is not in'errupted during the period of suspended vegetation of 
the plant on which it lives. A like c nclu^ion is arrived at as re- 
gards. the Phylloxera of the vine, which on this plant continues 
without intermption, but with a somewhat diminished intensity, 
the biological evolutions of its summei life throughout the winter 
season. — Observations of Brooks’s comet made at the Obser- 
vatory of Toulouse, by M. Baillaiul. — On Gauss’s* quadrature 
foimula, and on Ilermite’s foimula of intcipolalion, by M. P. 
Mansion. — On the orthogonal systems foimed by the 0 functions, 
by M. F. Caspary. — On the movements of the air, by M. Ch. 
Weyher. A scries of experiments are described w^hich have been 
carried out by means of a jet of air or vapour a demi-millimetre 
in diameter and inclined 45** to the horizon, holding iii suspense 
two spheres, one of cork with a diameter of 20 mm., the other 
of caoutchouc inflated with air. T he C( ntre of gravity of the 
spheres is below the axis of the jet, which thus causes them to 
revolve round ench oihei, while their w't’ighl is balanced by the 
attraction produced by the series of little eddies developed along 
the sides of the jet. — On a method of determining the induction 
flux traversing an eIectro-m.ignetic system, bv M. R. An ou\. 
A simple method is described, by means of which this quantity 
may be accurately detc» mined without the aid of the ballistic 
galvanometer, which is not available for practical purposes, — 
On the causes tlctermining the phosphorescence of the 
sulplmrct of calcium, by M. A. Verneull. From the author’s 
rcseaiclies, which are still in progicss, it appeals that the violet 
sulphuret of calcium prepared from shells owes its bright phos- 
ph rescence to the salt of bismuth, ihe carbonate cf soda, the 
sen-salt, aud the sulphate of lime formed during the reaction.^ — 
Action of some metals on weak solutions of the nitrate of sU\er, 
by M. J. B. Sendcrens. It is shown that by acting on such 
solutions lend reduces the nitric acid while the silver is precipit- 
ated ; also that analogous phenomena are presented oy zinc, 
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iron, tin, cadmium, antimony, and aluminium. — Action of sul- 
phuric acid on the solubility of the sulphates, by M. R. Engel. 
vSulphuric acid, acting on solutions of sulphates incapable of 
combining with it to form acid sulphates, determines a diminution 
of the solubility of the salt. But this is shown to take place 
according to a law different from that observed for the chlorides 
in presence of hydrochloric acid. — On the reproduction of the 
micas, MM. P. Hautefcuille and L. Pean de Saint-Gilles. In 
this preliminary paper the authors confine themselve- to some of 
their researches on the fusion of the elements of the micas with 
the fluosilicate of potassa. — Remarks on M. Boutroux’s note 
regarding the action of nitric acid on sugar, by M. E. 
Maumene. M. Boutroux’s statement that by the action 
of sugar and nitric acid he obtained saccharic acid an 1 
oxatic acid, but not hexepic acid, is shown to l>e cm)neou^. 
— On the treatment of new wines with sugar, by MM. D. 
Klein and E. Frechou. The authors’ experiments show 
the possibility of obtaining with .alcohol of about the theoretic 
quantity right fermentations by means of which poor vintages 
may henceforth be converted into good wines capable of presL‘r- 
vation. — A contribution to the study of the alkaloids, by M 
Occhsner dc Coninck. — Researches on the mode of action of 
colchicine taken as a therapeutic, and on the mechanism of thw 
action, by MM. A. Mairet and Comhemalc. ’Phe authors’ ex- 
periments show that this substance has the same diuretic 
purgative action on men as on animals, but the former are three 
times more sensitive to its action than the latter. — Krcsh stiulies 
on the embryogeny of the Nematodes, by M. Paul Hallez . — On 
the development of the Nematcxles of the beetroot during the 
years 1885 and 1886, and on their modes of propvigaiion, by M. 
Aime Girard. — On the oscillations produced during the Kocene 
period in the I-aval basin, by M. D. (Ehlert. — On the geological 
constitution of la Montagne-Noire, Castelnaudary district, by M. 
J. Bergeron. 
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Sprengel pump. The quicksilver became collected in the 1 
vessel and closed the lower opening of the capUlary. 
vacuum was thus established, and in the closed leg of tne 
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munioating'tulH; the quicksilver sank to barometer height. — I 
11. W. Vogel j^resented photographs of coloured objects w 
in the distinctness of their nuatnt's perfectly corresponded 
the impression conveye<l by the objects themselves to the 
rhe si>eakeT had, in conjunction with Herr Obernelh, succei 
in finding in eosin-silver a substance rendering the pi: 
graphic plates most highly sensitive for the yellow-green \ 
corresponding with the utmost sensitiveness of the retina fort 
rays. The phoic^graphs of solar spectra and different landsc 
atteste<l the excellence of this “ scnsibilisator.’* 


Physical Society, January 21, — Prof, von He/old in the 
chair. — Dr, Kdnig spoke of the disadvantages of the hydro 
oxygen lamps, and demonstrated a new lamp constnteted by 
Hen Linnemann, in which the unsteadiness in the light, arising 
from the fact that in the common lamp the flame burned now in 
the burning tul>e and now outside of it, was avoided. In the 
new lamp the coal-gas or the hydrogen issued from a ring- 
shaped opening in the burner, while the oxygen in the centre was 
admitted through a capillary tube and did not come into contact 
with the burning gas till outside of the burner. In the middle 
of the blue flame was seen a bright f>oint which gave the heat- 
maximum. Instead of the lime cylinder, Herr Linnemann used 
in his lamp zircon pl.ates which, at the place of the bright point, 
gave a highly intense constant light. The speaker made use of thi^ 
light in order, with the aid of the optical bench of Prof. Paalzow, 
to demonstrate by projection a long serif^ of \)hcnomena in con- 
nection with the doctrine of the polarisation of light. For all teach- 
ing purp^>ses and demonstrations this method of representing 
the most important optical phenomena couhl not be surpasserl 
by any other. — Dr. Lummer descrilied rhe experiments of M. 
Mace de Lepinay, who by a new method had determined the 
wave-length of the ray of light Dj, ascertaining, as he had done, 
by weighing, the volume of a quartz cube, the size of which was 
determined in units of the wave-lengths, and from the volume of 
the cube finding the length of the light wave. The speaker 
showed a scries of inaccuracies in the measurements of M. de 
lepinay, and, in view of the fact that the wave-lengths of the 
rays of light were now measured with a precision of 1/60,000, 
whereas the determination of the centimetre was affected with 
an uncertainty of 1/4000, he purposed inversely ascertaining the 
length of the centimetre from the wave-length. 'Die mode of 
procedure should be the same as that mode use of by M. de 
Leptnay, yet several improvements in the measuring an<l weighing 
were stated, such as the speaker hoped to be able to effect later 
on. — Dr. Dieterici showed an ap^ratus designed by Prof. 
Koppen which enabled one to fill a barometer free of air very 
rapidly. An upright standing communicating- tube open at one 
end for the admission of the quicksilver issu^ at the other end 
in a capillary tube pa smg at tne bottom into a vessel The open 
leg of the siphon was longer than the other. On pouring in the 
quicksilver it rose anifornuy in both legs, forced up the air in the 
closed leg and through the capilUi^ outwards. When the closed 
leg was entirely filled with quicksilver, and yet more continued 
to 1 ^ poured in, it drains itself off through the capilhiiy, 
bearing along with it all the air. In the same manner as did the 
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THE AURORA BOREAL/S 

i * Aurora Boreale. Jtiude gtnirale des Ph^nomlnes 
produits par les Courants ^Icctriques de V Atmosphere. 
Par M. S. Lemstrom. (Paris : Gauthier- Villars, 1886.) 
esultate der Polarlichf-Beobackiungen angestcUt im 
Winter 1882 undi^^l auf den Stationen Kingua Fjord 
: und Nain. Von Dr. K. R. Koch. (Berlin : A. Asher 
and Co., i886.) 

'HE organised and obstinate scientific curiosity of our 
time has not neglected the beautiful phenomenon 
the “ Polar Dawn.” Yet its investigation is attended 
^ peculiar difficulties and discouragements. It can be 
Profitably conducted only amid scenes of frozen desola- 
|o“. in the grisly depths of Arctic winter nights, under 
'^nditions taxing man^s energy and resource to live, tcy 
|ay nothing of observing. The appearances in question 
ire, moreover, as elusive as they are surprising. They 
jlroniptly kindle the imagination, but leave the under- 
handing, unless prepared by special study to apprehend 
lomething of their causes, baffled and helpless. Never- 
^elcss, auroral research, though Nature seem to frown 
ppon it, has been pursued with indefatigable energy 
luring the last half century. It has formed the principal 
pbject of some, it has occupied a prominent place in the 
j^rogrammes of all recent Polar expeditions ; besides 
being furthered, with less heroic zeal, by writers and 
blinkers unequal or averse to the company of thermo- 
neters normally below the zero of Fahrenheit. Nor have 
^esc labours been thrown away. Much of the mystery 
ong attaching to the evanescent splendours of Arctic 
jkies has been dissipated. There is no longer any doubt 
IS to the hind of explanation appropriate to them. Their 
aws and relationships have been, to a great extent, 
elucidated ; a satisfactory theory of their origin* is at 
land ; some circumstances of their occurrence, long in 
lebate, have been attested on unquestionable authority. 

An excellent specimen of the patient laboriousness by 
i^hich these results have been brought about is aftbrded 
a the work of Dr. Koch, cited as one of our authorities, 
ie was in sole charge of the German station of Nain, on 
he coast of Labrador, during the International Polar 
erm 1882-83, ^nd now presents us with the record of 
lis observations there, together with those made simul- 
aneously at the still more northerly post of Kingua 
jord. Although situated in about the latitude of 
>undee — 56^ 33' — Nain appears to be, in point of 
limate, one of the grimmest localities accounted habit- 
ble on the face of the globe. Frost-bites were a quite 
ommon incident of Dr. Koch’s daily experience ; and 
trious winds, rendering the use of his meteoroscope 
npossible, often left him dependent upon the natural 
matures of the solemn but forbidding landscape, for 
etermining the azimuths of auroral bands and arches, 
a regards these phenomena, indeed, the station is 
imirably located. It lies close to the southern edge of, 
not actually within, the zone of maximum frequency ; 
Uroras are consequently numerous and intense, and 
bp^r almost indifferently above the northern or 
horizon. Their varying forms are beautifully 
oq6 


delineated in the drawings which lend a greatly in- 
creased value to Dr. Koch’s publication. Multiple 
arches, up to the number of eight, were frequently seen ; 
and the incessant movements affecting them, both as a 
whole and in their parts, the transverse flashing of the 
rays set side by side to compose some of them, the tor- 
rential rushing of light along the paths others seemed to 
prepare for it, as well as the restless wanderings of the 
entire luminous structure up and down the sky, gave 
continual variety and animation to these strange ex- 
hibitions, while accentuating their baffling recalcitrance 
to exact measurement. No estimates of height were 
attempted at either Nain or Kingua Fjord; but there 
was a total absence of auroral appearances below the 
clouds, or otherwise unmistakably very near the earth, 
such as have been noted by M. T.emstrom and other 
observers in high latitudes. Luminous mists were, how- 
ever, common. At times they suffused the whole sky ; 
and shapeless masses of them constantly succeeded, and 
(at Kingua Fjord) were often the substitutes for the 
organised and definite forms of a perfect aurora. A 
sudden and wide-spread development of cirrus clouds 
was another curious secondary feature of the Nain polar 
lights. These were, at both stations, completely mute ; 
not a suspicion of audibility attended their movements. 

A no less intrepid observer than Dr. Koch is the 
author of the work with which we have coupled his in 
the heading of this article. M. Lemstrom’s auroral re- 
searches began in 1868, when he was attached to the 
Swedish Polar Expedition commanded by Baron Nordens- 
kjold. They were continued during a sojourn of six 
weeks in Finnish Lapland in 1871, and were brought to a 
highly successful issue at Sodankylii in 1882-84. Finland 
held an honourable place among the eleven nations lately 
combined for a simultaneous attack upon the secrets of 
the Arctic circle ; and the Professor of Physics in the Uni- 
versity of Helsingfors was, by an almost inevitable choice, 
appointed chief of the Finnish meteorological station 
established in compliance with the terms of international 
agreement. Our readers are not unacquainted with the 
original line of work struck out by him in that capacity. 
Its upshot was lo secure demonstrative evidence as to 
ihc proximate cause of the aurora borealis. 

The book under review derives, then, a particular inter- 
est from its authorship. It is the production of a man 
who has devoted thought and labour without stint to the 
subject of which it treats, and has pushed the associated 
problems visibly nearer to solution. He now sums up 
the present state of knowledge as regards them in a well- 
arranged, concisely written, and copiously illustrated 
volume, recapitulating the most significant and surely 
established facts, fitting them, with the critical judgment 
bought by long experience, into their proper places, and 
expounding the theory best adapted to interpret and 
harmonise them. 

Remarkably, as time w*ent on, Halley’s conjecture of a 
magnetic origin for auroras gathered round it confirmatory 
circumstances entirely unknown to its author. Celsius 
and Hiorter noticed, in 1741, spasmodic disturbances of 
the magnetic needle coincident with the darting move- 
ments of northern lights. Wilcke, Usshcr, and Dalton, 
ascertained, towards the end of the century, the close 
geometrical relations between the terrestrial magnetic 
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system and all the various parts composing a fully deve- 
loped auroral display : the corona forming in the mag- 
netic zenith, the streamers flitting parallel to the line 
of the dip, the arch erecting its summit in the magnetic 
meridian. When Faraday succeeded in obtaining lumin- 
ous effects through magnetic action, and Rudolf Wolf 
demonstrated the subjection of aurorae to an identical 
periodicity with magnetic variations, the case might have 
appeared complete. 

Yet the pure and simple magnetic theory of the aurora 
borealis, when attempted to be realised, either eluded the 
grasp of thought, or was found to involve admissions not 
very easy to make. Dalton, whose propensity towards 
forming distinct conceptions was a primary quality of his 
mind, had the courage to give it definite shap^ in 1793 
(in his ‘‘Meteorological Observations and Essays”). 
Comp>elJed, as he supposed, by tlie exigencies of observa- 
tion, he conceived an envelope of an elastic fluid partak- 
ing of the nature of steel to replace atmospheric air at 
a height of about a hundred miles, and to supply the 
material alike of arches and streamers, shown, by their 
disposition in space, to be of a ferruginous character. It 
can scarcely be wondered at that the idea, in spite of 
Biot’s adoption and development of it, failed to strike 
root. More vitality was in Canton’s interrogative sugges- 
tion forty years earlier : ‘‘ Is not the aurora borealis the 
flashing of electrical fire from positive towards negative 
clouds at a great distance, through the upper part of the 
atmosphere, where the resistance is least?” (Phil. Trans., 
vol. xlviii. p. 357.) 

It was not, ho\ve\'er, until the electrical illumination of 
rarefied gases came to be studied with detailed attention 
that the full effect of the visual identity of the two kinds 
of phenomenon became sensible. The analogy was 
defined and completed by some experiments mide by 
De la Rive in 1853. They showed that a luminous dis* 
charge in an exhausted vessel, when influenced by a 
powerful electro-magnet, condenses into a ring of light 
encircling its pole, endowed, moreover, with a rotatory 
movement such as ha^ frequently been observed to affect 
a system of auroral streamers. Here, for the first time, 
their true part in such displays was assigned to the forces 
emanating from the earth’s magnetic poles. It is a 
directive, not a formative one. The structure, not the 
occurrence, of aurorte is conditioned by them. 

A marked change in scientific opinion resulted, accord- 
ingly, from these investigations. The “ magnetic efflu- 
vium ” theory of the aurora borealis finally disappeared, 
and what we may call the “illuminated vacuum ” theory 
took its place. The change was accompanied by a shift- 
ing of the ground of inquiry. What was urgently needed 
in order to render intelligible the mode of action pro- 
ducing the gorgeous flame- vesture of n art hern skies, was 
perceived to be, not so much improved knowledge (how- 
ever desirable) of the laws of terrestrial magnetism, as a 
sound doctrine of atmospheric electricity. Here De la 
Rive broke down. His hypothesis of a polar accumula- 
tion, through the agency of the winds, of the positive 
charge of the air, was obviously untenable. 

Nothing better was, however, proposed until 1878, 
when Prof. Edlund, of Stockholm, applied the principle 
of unipolar induction,” discovered by Weber in 1841, to 
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Mag.y vol. vi. p. 360). The effects thus designated an 
really derived, as a particular case (in M. Edlundl 
probable view), from the well-established laws of magnet^ 
action upon electric currents. 

Each element of the system of currents formed by th 
electrified particles of the rotating terrestrial crust an 
atmosphere is thus urged, by the powerful magnet whic 
the earth may legitimately be regarded as inclosing withi| 
it, along a path at right angles to the line drawn froi 
each of its poles to the current-element. The directio 
and relative strength of the impelling forces are indicatd 
in the accompanying figure, copied from the work befo| 
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us (p. if»6), where the particle m' is solicited towards ^ 
by the south pole (pointing north) of the magnet 
towards .c by its south pole. The combined result i$ 
drive the particle upward and poleward along a line 
where perpendicular to the swing of the dipping-neeq|» 
The vertical component, accordingly (represented byJ^ 
arrows standing erect on the circle m' ni attaii ft 

maximum at the magnetic equator, where the dip vanisfcs^; 
the tangential component is there =* o, and attain^ its 
highest value in middle latitudes. 

Several remarkable effects ensue ; first, that atft.o 
spheric electricity gains potential with elevation — 
observed fact ; next, that it is constantly travelling awaj 
from the equator towards either pole. The circulato/' 
process, however, thus set on foot, must be carrit 
further ; and in its continuance and completion l|i 
Edlund finds the key to the auroral mystery. ^ 

At and near the equator, recomposition of the posit 
electricity of the air with the negative electricity of the eaJ 
is opposed by the whole strength of magnetic inductij 
repulsion, there acting vertically. When effected at 
it can only then be by sudden, violent, disruptive 
charges, apparent to our senses as lightning. But'j 
increasing inclination of the magnetic needle in h»gh< 
latitudes renders the line of no resistance marked by 
continually more practicable as an avenue of descent 
the accumulating positive fluid. Hence, when it h) 
attained a certain potential, gradual discharges tal 
niar>A Avi»r fwrt nolar /.oivcs* afoHg the Hue 0/ thi < 
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medli. These constitute what we are accustomed in the 
northern hemisphere to call the aurora borealis. 

Aurorae are, in this view, the polar equivalents of 
Hghtning. The same office of relieving the electrical 
tension of the air is fulfilled by them with innocuous tran- 
quillity. Not indeed in absolute silence, though the 
/‘eerie din” of their rustling streamers has been caught 
by very few ears. Major Dawson, however, was fortunate 
enough to hear once, and once only, during his sojourn at 
Fort Rae, 1882-83, a sound “ like the swishing of a whip, 
or the noise produced by a sharp squall of wind in the 
. upper rigging of a ship,” which accompanied, with its 
crescendo and diminuendo^ the brightening and fading of 
in aurora visible at the time. This was the first official 
confirmation of innumerable less authentic reports to the 
same effect. 

The mutual relations of auron^e and thunderstorms are 
full of significant interest. In point of geographical dis- 
tribution, they may be termed complementary. The one 
kind of phenomenon is not more characteristically of 
polar than the other is of tropical origin. We take from 
M. LemstroiiVs pages the fcdlowing concise table, strongly 
corroborative of Edlund’s theory, showing the dependence 
upon latitude of storm-frequency : — 

Latitude Mean annual number 

. o of s torms 


Between 0 and 

30 


52 

M 30 M 

50 


20 

M 50 

60 


15 

M 60 ,, 

About 

70 


10 

70 


0 


Yet the two kinds of atmospheric luminosity are sepa- 
rated by profound distinctions. Thunderstorms give no 
sign of systematic magnetic associations. Sometimes, it 
is true, the needle may be seen to quiver at the instant 
of a lightning-flash, but by what seems a casual disturb- 
ance, quite different from the tumultuous agitation which 
accompanies [or even betrays the darting of northern 
lights. 

Storms are, moreover (so far as is known), completely 
exempt from the complicated periodicity by which auroral 
appearances are regulated. Now this, as M. Tromholt 
di^overed in 1882, is exactly inverted in the far north. 
His discussion of M. Kleinsmidt’s observations (1864-80) 
at Godthaab in North Greenland made it apparent that, 
on the polar side of the great auroral zone, a sunspot 
maximum brings with it an auroral minimum, and 7>ice 
versd ; that the two equinoctial peaks of the aureral curve 
in middle latitudes there coalesce into a single elevation 
at the winter solstice ; and that the evening maximum 
noted further south is there shifted to the morning. Nor 
are these curious inversions peculiar to Godthaab. 

Their immediate cause is easily understood. The 
auroral zone swings to and fro in several superposed 
periods, over the surface of the earth. As the sun’s activity 
augments, it travels slowly towards the equator, and re- 
treats towards the pole as it diminishes, diversifying its 
progress with minor oscillations, daily, bi-annual, and 
(p^haps) monthly. The analogy of the closing-in of the 
solar spot-zones with approach to maximum is striking, 
but unexplained. Auroral periodicity is thus seen to 
depend, not upon cessation, but upon removal, and the 


' observed reciprocal relation between auroral frequency 
in middle and very high latitudes is completely accounted 
for. 

We can even go a step further. By Edlund’s theory 
an increase of atmospheric electricity must be attended 
by a lowering of the latitude in which recomposition takes 
place. That is to say, the observed shifting in space of 
the auroral zone implies, and is explained by, a rise and 
fall of potential in the upper conducting strata of the air, 
synchronising with the rise and fall of solar disturbance. 
This is probably in part an indirect effect of the fluctuations 
in the sun’s activity. 

j Electricity, in M. Edlund’s view, is simply the ether of 
space, a certain share of which belongs naturally to every 
ponderable substance. When this normal store is by any 
means augmented, the body on which the accumulation 
takes place is positively electrified ; when it is diminished, 
negative electrification ensues. Hence, the expulsion of 
this so-called “ fluid ” from the earth by magnetic in- 
ductive action leaves it, ipso facto^ negatively charged, 
and produces a positive charge in the air. 

All this M. Lemstroin, in the work before us, readily 
admits ; but he supplements the magnetic forces at work 
in disturbing our planet’s electrical equilibrium with 
evaporation, of which the enormous capabilities for pro- 
ducing high potentials have been indicated by Prof. 
Tait (Nature, vol. xxix. p. 517). But evaporation 
doubtless proceeds most vigorously when the sun’s 
radiative energy is strongest— that is (presumably), at 
epochs of spot-maximum, so that an obvious link is thus 
supplied between the solar and auroral periods. The 
sequence of cause and effect is as follows : the sun’s 
increased power quickens the development of aqueous 
vapour ; this, in its turn, gives rise to a more copious 
supply of atmospheric electricity ; added tension insures 
more speedy neutralisation ; the zone of gradual recom- 
position descends towards the equator, and aurorae are 
more frequently visible in middle latitudes. 

Yet this is perhaps not the whole truth. Many circum- 
stances speak in flavour of a direct electrical inductive 
action of the sun upon the earth. M. Quet has lately 
shown {Comptes rendusy t. xcviii. p. 1038) that the exist- 
ence of a magnetic fluctuation corresponding in period 
with the sun’s rotation on its axis is otherwise inexplicable ; 
and the instantaneous response of the terrestrial magnetic 
system to the solar outburst of September i, 1859, almost 
compels the same inference, which is strengthened by the 
undoubted growth of magnetic intensity with solar activity. 
Hence, as sunspots become numerous, the circulatory 
process described by M. Edlund must be quickened and 
strengthened; atmospheric electrical tension will be height- 
ened ; and although the repellent magnetic power is pro- 
portionately reinforced, this is more than counterbalanced 
by the added mutual attraction between the opposite elec- 
tricities of earth and air. Through this cause also, then, 
the auroral zone widens its distance from the pole once 
in eleven years. 

The view that auroras are due to currents of positive 
electricity illuminating the air on their passage to the 
earth, has been solidly established by M. Lemstrdm’s 
results at Sodankyl^ His “discharging apparatus” 
served the precise purpose of Franklin’s kite. The one 
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experiment was not more decisive than the other. Not 
only did luminous appearances accompany the setting^in 
of a current towards the earth from the network of 
insulated wires spread over the summit of Mount Ora- 
tunturi, but the light evoked was distinctively auroral. 
Examined with the spectroscope, it yielded the still 
enigmatical citron-line ’discovered by Angstrom in 1867. 
This is the invariable and chief constituent of auroral 
radiations. Besides one fitfully present, detected by 
Zollner in the red, it is the only vivid line its spectrum 
includes. Ten others, more or less dubiously enumerated, ; 
are faint, hazy, indeterminate, M. Lemstrdm holds that 
there is a fair agreement between some of them and lines 
in the laborator>^-spectrum of rarefied air. But this is : 
perhaps a too sanguine opinion. These seeming coin- | 
cidences are very loose, and have not been drawn closer 
by careful inquiry'. Adgel’s conclusion that the spectrum • 
of the aurora is modified from that of atmospheric air is 
indeed highly probable, but its probability is derived fiir 
more from external than from internal evidence. 

A. M. Clf.rke 


THE BUTTERFLIES OF INDIA 

The Butterflies of India, Burmah, and Ceylon. A Descrip- 
tive Hand-book of all the Known Species of Rhopalocer- 
ous Lepidoptera inhabiting that Region, with Notices of 
Allied Species occurring in the Neighbouring Countries j 
along the Border. With Numerous Illustrations. By 
Lionel de Nic^wille, F.E.S. Vol. II. Royal 8vo. j 
(Calcutta. London : Bernard Quaritch, 1886.) 

VT ORE than four years have elapsed since the first 
^ ^ part of this book was published, and one of the 
authors has been obliged to resign his share in the work. , 
The second volume, which has been written by Mr. i 
de Nicdville alone, is in no way inferior to the first, j 
When we remember that in the trying climate of Calcutta, j 
and only in the leisure hours which can be spared ! 
from official work, Mr. de Nicijville has with but very 
trifling assistance from the Government of India com- 
pleted a volume of nearly 300 pages, containing over 
300 species of butterflies, w'e must allow that he deserves 
great praise ; and though a volume produced under 
such difficulties must of necessity contain faults, yet 
it is in every respect very superior to Mr. Moore’s work on 
the Lepidoptera of Ceylon, w'hich was largely subsidi:»ed 
by Government. There is no doubt that the impetus 
given to the study of the butterflies of India by the pub* 
lication of this work will have the best results, and we 
have every reason to hope and believe that it may be 
completed in three or four years more at latest. The j 
present volume is devoted almost entirely to the family of | 
Nymphalinaj, and brings up the number of Indian butter- 
flies already described to over 600, all of which are treated 
in a thoroughly scientific, careful, and painstaking manner. 

Though the author has gathered to his assistance a 
growing band of field workers in various parts of India, 
among whom Messrs. Moller, Knyvett, Graham Young, 
Colonel Swinhoe, and others are conspicuous, and is 
rapidly accumulating a large quantity of specimens from 
all pans of the country, he still labours under the diffi- 


culty of being unable to see the types of many of tl 
so-called species described by Messrs. Butler and Mooi 
in Europe. Evidence is constantly being brought fo 
ward to confirm the opinion of niost entomologist 
that a large proportion of the names given by thes 
authors represent no fixed or constant varieties;, an 
that the characters described by them cannot be recoj 
nised in the insects themselves ; but it is impossible t 
j ignore them until this can be proved by comparison < 
these types with large series of specimens. Under thes 
circumstances, Mr. de Nicevillehas acted wisely in prin 
ing the descriptions of all these doubtful species, so tha 
the attention of collectors may be called to them, and the. 
existence proved or disproved. His remarks on thei 
have the advantage of being intelligible, which is m 
always the case with the original descriptions of th 
authors in question, who have had for some years almo! 
a monopoly in the description of Indian butterflies. 

The kind of difficulty which occurs in many instance 
may be illustrated by the author’s final remarks on th 
numerous varieties of the genus Abisara, described a 
species by Mr. Moore. 

^^Kprunosa is typically the darkest coloured, and i 
the male most brilliantly purple-shot, of this group of th 
genus, specimens from Travancore being particular! 
large and dark. Even among Ceylon specimens, how 
ever, 1 find considerable variation ; in some males th 
inner discal band on the forc-wiug is evenly convex, an 
in others distinctly angled in the middle, and the purpl 
suffusion is also variable ; the size and number of th 
black spots on both sides of the hind-wing is extremel 
inconstant. In one very abnormal specimen there ar 
two sub-apical spots, only the anal ones being entirel 
wanting. From an island one would expect to find som 
! distinguishing characters in a species supposed to b 
peculiar to it, but I have quite failed to discover any. 
can only repeat that, in my opini()n, the name cchcriu 
should apply to all the species of this group of the genu 
Abisara, except perhaps to the Andaman local race, whic 
has been named bifasciata ; that as, in this case, th 
geographical range of numerous slight local races is nc 
segregated, and each local race must interbreed with th 
next on the boundary-line which is supposed to separaj 
them, it can serve no good scientific purpose to pic 
out a few apparently different specimens from each loca 
race and to describe them, at the same time ignoring th 
! intergrade specimens w'hich exist.” 

If this opinion had been more generally held, the stud 
of the butterflies of India would have been much simpi: 
fied, and it is to be hoped that a new edition of ** Th 
I Butterflies of India,” which will certainly be called fc 
j almost before the first is complete, wfill show a larg 
I reduction in the number of names. A fixed nomenclatur 
is the first desideratum in this as in other branches c 
science, and tends more than anything to attract goO' 
workers, who are often disgusted by a long list c 
synonyms and by changes in well-known old names. 

The keys to the genera and species have been work© 
out very carefully, and wfill be useful to beginners. Th 
literature, geographical distribution, and variation of cac 
species are also well and carefully done. The volum 
will be indispensable to lepidopterists generally, an 
ought to interest many in India, who have hitherto looko 
on the collection of butterflies as rather a pastime thalx 
science. H. J. Elwes 
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OUR BOOK SHELF 

The Deviation of the Compass in Iron Ships considered 

Practically, By W. H. Rosser. Second Edition, 

with considerable additions. (London: James Imray 

and Son, 1887.) 

Remembering the number of books already published 
treating in a practical form of compasses, their deviations 
on board iron ships, and the consequent adjustments, 
some persons may be disposed to ask, What purpose will 
be served by an addition to them?'* In answer it 
may be said that this, the second edition of a use- 
ful work by an author who bases his knowledge on the 
teaching of the “ Admiralty Manual,*’ and knows from 
instructing others their many difficulties, can hardly fail 
to be welcome to those having neither time nor ability to 
assimilate the subject without a guide at every turn. 

Whilst we hope that Mr. Rosser’s later edition will be 
duly appreciated, there is a certain definition which, for 
the sake of simplicity and accuracy, wc would fain see 
removed from it. At pp. 30 and 31, clear definitions 
are given of true, magnetic, and compass courses 
Why not let well alone, and not complicate the 
matter by introducing the term “correct** magnetic 
course ? A reference to the later editions of the Admiralty 
publications on the deviation of the compass shows that 
the word correct ” in connection with “ magnetic 
course’* has been entirely omitted, apparently as no 
longer serving any purpose. 

The concluding paragraph of the preface on patent 
compasses is hardly fair to Sir William Thomson’s. The 
principles involved in the construction of his compass are 
not in themselves novelties, but he has done world-wide 
good by showing in it how that enemy of compasses — 
friction -may be avoided, whilst at the same time he has 
produced a card which is almost free from oscillation 
when the ship rolls heavily. 

TVavels in the Wilds of Ecuador, By Alfred Simson. 

(London ; Sampson Low, 1886.) 

“No one with the spirit of roaming within him,” says the 
author of this book, “ can live long in Ecuador without 
cherishing a growing desire to explore its unknown parts.** 
Some time ago, accordingly (the exact date is not men- 
tioned), he started with a companion from Guayaquil for 
Ballot, and from Banos they went through the forest to 
the village of Aguano, on the River N apo, completing the 
road in eighteen days’ actual walking, or forty-five days* 
foot journey, including necessary stoppages. At Aguano 
they were obliged to remain forty-two days, which they 
spent partly in collecting Lepidoptera, partly in making 
vo;fages of discovery by land and water in search of pro- 
visions. They then made their way in canoes down the 
Napo to the Amazon, which they reached after a voyage 
of twenty-five days. At Iquitos the two friends parted, 
Mr. Simson’s companion setting out to explore the Uca- 
yali, while Mr. Simson himself joined a Mr. Reyes in an 
expedition up the River Putumayo. 

The story is very simply and pleasantly told, and those 
who like to read about distant lands of which little is 
generally known, will find much to interest them in the 
author’s record of his adventures. The best parts of the 
book are those in which he describes the Indian tribes of 
Ecuador, whose habits and modes of thought and feeling I 
he closely observed. He also notes some rather curious | 
facts in natural history. Probably few persons have ever 
heard of “ the roaring of an alligator.** “ 1 heard it 
^8elf,*'says Mr, Simson, “on one occasion in the case 
of a huge beast who appeared to be following a female 
of his species.** The animal was swimming very rapidly, 
diving and rebounding up to the surface of the water. 
Mr. Simson was in a small Rob Roy canoe, and remained 
^iH to watch his mancBu.vres. Immediately the alligator 
^>v the canoe, he “ came towards it, roaring like a bull at 


each bound above water.** As he was diving, Mr. Simson 
(who was unarmed) forced the canoe straight over him, 
and so escaped. “ Curiously enough,** we are told, “ not 
half an hour after this episode, an alligator jumped from 
a steep bank over my canoe, and only just cleared it, 
as I was distractedly paddling along under the shore, 
and inadvertently startled the reptile above me.** 


LETTERS TO THE EDITOR 

{Tkt Editor does not hold himself responsible for opinions ex* 
pressed by his correspondents. Neither can he undertake to 
return^ or to correspond with the writers of r^ected manu* 
scripts. No notice is taken of anonymous communications. 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts,] 

Tabasheer 

As I have occasionally found the curious stony plug of which 
Mr. Thiselton Dyer writes (Nature, voI. xxxv. p. 396), in the 
joints of bamboos accidentally broken, and been much exercised 
as !o the nature and origin of the phenomenon, I have been 
much interested by his paper. May 1 fvirther suggest that it is 
to a certain extent pathological — due, that is, to arrested 
growth^ cither longitudinal or lateral, in the shoot next above 
the joint in which the stony secretion or sediment is found. 

In the onrush of tropical growth in the young shoot, Nature, 
after flooring the knot, has poured in, as it were, sap and silica 
sufficient for a normal length and width of stem to the knot 
next above it. But by some check to the impulse, or irregularity 
of conditions, the portion of stem thus provided for is shorter or 
narrower than intended ; and the unused silica is left behind as 
a sediment, compacted by the drying residuum of sap. It is a 
question only to be settled by close examination of a great 
number of examples. 

Something like it occurs, however, in the case of our own 
wheat. Larger joints, that is, and stronger walls are commonly 
found where the length of stem between joint and joint is a 
.short one. As in the bath for electroplating the same amount of 
silver is deposited in a given lime on a single penny as on a tea 
service of many pieces, so in the case of quick-growing silicated 
stems it would seem as if the same average amount of material 
were provided by the mounting sap, and the constructive use 
actually made of it determined by many accidents. In the 
wheat stem the silica is differently placed ; in the fiercely- 
growing bamboo shoot the mineral in excess is left behind in a 
crude form, and disregarded. That is what 1 should expect to 
find. Henry Cecil 

Bregner, Bournemouth, March i 


Temperature and Pressure in Jamaica 

The following table of elevations and averages is not as 
perfect as might be wished, but as some years mud pass before 
it can be greatly improved, it is here given as one of many 
results obtained by the Meteorological Service in Jamaica: — 

Station ^^tfon Ma.x, Me.'in Min. Range 

Feet Inches o o » • 

Kingston o 30*00 87*0 78*2 71*0 16 *0 

Kempshot 1773 28*20 80*5 72*7 68 *0 12*5 

Cinchona Plantation ... 4^7 25*27 68*5 62*6 57*5 11*0 

Portland Gap 5477 24*71 69*0 59*7 54*6 14*4 

Blue Mountain Peak... 7423 23*14 72*1 557 46*3 24*8 

In Na'FURE, vol. viii. p. 200, it was suggested that the fall of 
temperature, h T was connected with the mil of pressure IP by 
the equation 

IT - A. 5 P, 

where A was taken equal to 3‘’‘23. 

We can now correct this expression and take 

ar = A . -f ^ 

where A = 2® *92, and ~ o®*o8. But these values relate to 
mean temperatures ; for minimum temperatures A = o**96, and 
M = o®* 40 . 

These expressions and their connection are important, and it 
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would be interesting to know whether similar results have been 
found in India and elsewhere within the tropics, or may yet 
be obtained. 

Computing ST’ by means of these formuloe, and applying the 
results to the temperatures at Kingston, we have 


Mean Min. 

Kempshot 727 68 *0 

Cinchona Plantation ... 62*6 57 '5 

Portland Gap 60*5 54 7 

Blue Mountain Peak ... 54*4 45*6 


which are fairly satisfactory. 

Putting 8/*= 30 inches, the minimum formula gives -311'^ 
as the temperature of space, the thermometer being shaded from 
the sun by any spherical body such as the earth or moon. 

Putting 5 /' = 30 inches, the mean formula gives ~ 81® as the 
mean temperature of a body devoid of atmosphere, such as a 
meteorite pursuing its course in sj ace, or the moon, at the mean 
distance of the earth from the sun. 

An expression for inavimuin temperatures cannot be easily 
deduced ; but if the surface of the meteorite or the moon which 
is turned from the sun be -311 , and if the mean temperature 
be -81®, it follows that llie maximum temperature of the surface 
turned towards the sun must be about + 149^ 

Jamaica, February 12 MAXWJiLi. Hall 


The Earthquake 

I EXAMINED my magnetograms very carefully on the day e 
the earthquake in North Italy, and I find no trace of any specls 
disturbance on the H.F. trace similar to that onthe Kew cu^< 
It may be well to place this on record, as it may aid in fixinj 
the limits of the disturbance. S. J. PERRY 

Stonyhurst College, Blackburn, March 7 

CEREBRAL LOCAL/S A TION ^ 

1 . 

I T is rather more than ten years since the first edition < 
this book came under review in the pages of thl 
journal. And it was intrusted to ver>' able hands, for th 
reviewer was George Henry Lewes, himself an exper 
mentalist in this branch of physiology, and of the highei 
distinction as a philosopher and psychologist. The revie 
is couneously but unflinchingly hostile : exception is take 
to some of the facts and to most of the deductions of th 
author ; although the value of the work, from its richnei 
in suggestions as well as in facts, is ungrudgingly admitte 
Mr. Lewes especially complains that the book ‘‘ is so del 
cient in the indispensable correctives of counter facts ai| 
arguments, that the reader must be cautioned againj 
accepting any position unless elsewhere verified, . . ^ 


Electricity and Clocks 

In addition to the plan pointed out by Prof. Sylvanux Thompson j 
(the correct way to repeat from a striking clock to electric bell.s), 

1 believe I have seen an arrangement in Dublin whereby a .single 
port or going train only is made to strike the hours on an in- 
definite number of electric bells. I believe this mcchani.sm is a 
patent. Horloge 

Sandy mount, .March 2 

Top-shaped Hailstones 

On August 6, 1SS5, a hailsioim occurred in this ncighbv^ur- 
hood, during which two waterspouts were seen. After one of 
these had burst, a fall of liaiKtones, almost exactly similar to 
those de.scribed by Mr. MiddIcmi'S in your issue of March 3 
(p. 413), commenced and lasted for .some minutes. 1 do not remem- 
ber to have noticcfl that there was a inas> of clear ice at the base 
of the cone, but the handing was very di.slincl. 

Beside the horizontal stratification there was another perpen- 
dicular one, giving the hailstone the appearance of being composed 
of alternate cylinder-i of clear and wnite ice. If the hailstones 
which Mr. Middlemb'^ saw at Rainnagar showed this peculiarity, 
he will perhaps be kitul enough to communicate the fact through 
your columns. Sketchc's of the hailstones which fell in this 
district were i^ublished in the Meteorological Record soon 
after the occurrence, but I cannot give the precise date of the 
copy. T. Si'ENCER Smithson 

Facit, Rochdale, Maich 7 


The PrcRcnt Southern Comet 

Either the present brilliant southern comet is periodic, or 
one of a large family of comets, moving in similar orbits and 
possessing marked similarities of structure. Its orbit, as far as 
an orbit can be determined from the approximate positions of a 
very indefinite nucleus, is similar to those of the 1843 1880 

comets. In Grant’s “ History of Astronomy ” the following 
description of the r668 comet occurs ; — “ It appeared a little 
above the western horizon. The tail measured 23® in length, 
and resembled a huge beam of light. The head was so small 
as to be .scarcely visible. The observations will be represented 
with .sufficient accuracy by the elements of the orbit of the 
comet of 1843.” A fairly accurate description of the present 
comet. There arc other comets —1618, 1689, 1702 — ^which 
possess this strong family likene.ss. If these comets be not one 
and the same, they must all have had a common origin. I do 
not know if it has been noticed that the aphelia of their orbits 
lie within a few degrees of Sirius. It may be possible that they 
^ve all been ejected from that gigantic sun ; at any rate, it » 
impossible that they could have been attracted from nebulous 
masses lying beyond Sirius. A, W. R. 

Loveaale, South Africa, February i 


From one cause or another there is a disregard of count! 
evidence, which, in a second edition^ I should serious! 
urge \\im to rectify. . . . This disregard arises froi 

no unfairness, but simply from the one-sidedness w^hiej 
comes from preoccupation with certain views. ■ 

The increased size of the work (498 pages instead of 32) 
is, no doubt, in part due to an endeavour to carry out tlJ 
suggestion, although the growth of the subject may | 
itself, in great measure, account for such increase. Indedj 
it must be confessed that the characteristic complained j 
by Mr. Lewes has not by any means entirely disappeard 
and the student who may consult its pages must bear j 
mind that the book still remains the gospel of the furs 
tions of the brain “ according to Ferrier.” 

The pervading idea of the work is expressed by tl 
term “ localisation of function.^’ It w^is against this id 
(and especially against certain applications of it) that 
Lewes brought to bear the full powers of his criticism. 

One serious objection which was urged by him again 
many of Dr. Ferrier’s results (those of localised extirn 
tion) was that he was unable to keep the animals alt 
long enough to allow the effects of Disturbance of functh 
to subside, so as to leave only the effects of Removal to 
estimated. But the use of antiseptics has now permitt^ 
this objection to be removed, since there is no longer, 
most instances, the same difficulty in preserving t 
animals, as was the case in Dr. Ferrier’s first experimen 

It is further urged by the previous reviewer that ^^neith 
the effects of Disturbance nor the effects of Removal a 
to be taken as conclusive evidence that the function di 
turbed or removed is the function of the organ operated 01 
[But although not of themselves conclusive, yet if look 
at in conjunction with other evidence they may fumi 
important indications regarding the function of the orgad 
Mr. Lewes further affirms that “ whenever a function pd 
sists or reappears after the destruction of an organ, this! 
absolutely conclusive against its being the function of tm 
organ,” meaning, of course, of that organ alone. Tha 
in the case of recovery or reappearance, partial or cob 
plete, of a lost function, another organ previously possess! 
of a different function has vicariously taken Us place,! 
a scarcely tenable hypothesis. And yet there are we 
recorded instances of such reappearance : as in the easel 
Goltz’s dogs, which recovered some of the lost power | 
voluntary movement ; and in that of the visual disturbanq 
which are caused by lesions of the occipital lobe, in whll 

* •' The Functions of the Brain." By David Ferrier, M.D., LLD.. F.JB 
Second Edition, re-written and enlarged. (London ; Smith, Elder, and 9 
1886.) I 
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I have myself frequently observed recovery, to all appear- 
ance complete. It appears to me that the idea expressed 
by the term ‘^concentration of function^’ harmonises 
much more fully with our existing knowledge of the facts 
relating to this question than the more inflexible phrase 
“ localisation/' 

It is time, however, to turn to the edition which lies 
before us. Dr. Ferrier, in his preface, tells us that the 
book has been almost entirely re-written, and, in point of 
fact, so much has been added and modified as to consti- 
tute this edition, in many respects, a new book. But the 
rincipal teachings of the original— those to which the 
ook from the first owed its chief interest — the doctrines, 
namely, therein advocated regarding the localisation of 
cerebral functions, are, it is claimed by the author, main- 
tained in all essentials unchanged. Since it is to the 
exposition of these doctrines, and especially of the experi- 
mental facts upon which they rest, that the sttident of 
physiology or psychology would naturally first turn, in 
order to discover what that is new may have been adduced 
in support of the Ferrierian teachings, and in what manner 
the hostile attacks which have been directed against them 
are met by their author, no apology is needed if we devote 
our attention first and chiefly to those parls of the book 
which deal w'ith this important question. 

After it had been found impossible to deny the correct- 
ness of the facts regarding electrisation of the cortex of 
certain regions of the brain, a vigorous onslaught was 
made from various quarters upon the method of experi- 
mentation. It was especially contended (by Dupuy and 
others) that the movements produced by this method are. 
really due, not to excitation of the cortex cerebri itself, but 
lo conduction of the current to the basal ganglia (corpora 
striata). But a single new fact entirely overthrows the 
last remnant of tliis objection, since it has been shown 
(by Franck and Pitres) that similar movements may be 
caused by mere mechanical stimulation of the cortex 
(p. 228}. Indeed, the same observers entirely deny that 
the basal ganglia respond at all to direct electrical excita- 
tion, a statement which we shall afterwards sec is not, 
however, accepted by Dr. Ferrier. 

In the review above alluded to, Mr. Lewes alleges two 
principal facts against the doctrine that the gray matter 
of the cerebral cortex is directly excitable, viz. : (i) the 
fact that only the electrical current causes an excitation, — 
mechanical and chemical stimuli have no such effects, 
because they cannot pass through the cortex to reach the 
white substance ; (2) what he terms the “decisive experi- 
ment" of Dr. Burdon Sanderson. “If that part of the 
surface of the hemisphere whi-.h comprises the active 
spots is severed from the deeper parts by a nearly hori- 
zontal incision made with a thin-bladed knife, . . the 

result is the same as when the surface of the uninjured 
organ is acted upon" (Proceedings of the Royal Society, 
Mo. 153)* But we have just seen that, under suitable 
conditions, the cerebral surface may be excited mechanic- 
^dly ; and, with respect to the second fact, 1 imagine that 
Dr. Sanderson would now be the first to admit that his 
results were due either lo imperfect severance or to the 
spreading of a current of too great intensity. 

Moreover, the study of the characters of the contrac- 
tions which result from excitation of the cortex has tended 
to show that its excitation is indeed a stimulation of 
centrifugally discharging nerve-centres, and in conformity 
with this view it is found that destruction of the cortex 
in the excitable regions is followed not only by immediate 
paralysis of the parts in which movement is evoked on 
excitation, but also by speedy degeneration of the effer- 
ent nerve-fibres. The arguments upon this point are set 
fcrth briefly, but clearly, by the author (pp, 231-33). 

With regard to the results of localised excitation of the 
c^ex (in the monkey), some modifications which are not 
TOoIly unimportant have been introduced ; but to obtain 
^ese the author appears rather to have again consulted 


his original memoir (Proc. Roy. Soc., No. 161, 1875) than 
the results of any new experimental investigations. The 
facts that the excitable region extends over the margin of 
the hemisphere to include the marginal gyrus upon the 
mesial surface, and that this part of the excitable region 
is associated with movements of the leg and trunk, had 
not been definitely determined at the time of publication 
of the first edition, but are duly recorded here (p. 245). 

The general correctness of Dr. Ferrier’s statements 
regarding the results of localised excitation of the brain 
in the monkey (and, from its resemblance to the human 
brain, these will be those of chief interest to most readers) 
seems at the present time to be universally admitted. 1 
have myself so frequently had the opportunity of verifying 
them as to have no doubt of their general applicability. 
But the inferences which he has di awn from the results 
of excitation have not, as we shall presently see, been 
allowed to remain unquestioned. 

The method of localised ablation is of yet more import- 
ance for the determination of the functions of the cortex 
than that which we have just considered. In carrying 
out this method, the necessity of strict adherence to 
Listerian precautions is demonstrated when we com- 
pare the results which were obtained in the first 
instance by Dr. Ferrier himself, and recorded in the 
first edition of this book, with those which have been 
yielded by the antiseptic method in the hands of Prof. 
Yeo and himself, in a series of experiments undertaken 
with the express object of testing the applicability of that 
method to brain-surgery, several of which experiments 
arc recorded in this edition. The path which their 
experiments indicated has since been trodden by my 
colleague Mr. Horsley and myself, and it is to-day a 
beaten track leading to previously imdreamcd-of possi- 
bilities in surgical science. The fact that the brain can 
be as cficctually searched with a view to the discovery 
and removal of a tumour as any other part of the human 
body is an advance of vast extent —a boon to suffering 
humanity of incalculable value. And that this boon has 
been acquired, could have been acquired, solely as the 
result of experiments upon animals, is a fact which may 
well make the most frenzied of anti-vivisectors pause ere 
he would deny to his fellow men the opportunity of 
acquiring benefits of such inestimable worth ! 

At the present time it is a lmitted, even by those phy- 
siologists who, like Gollz, have been hitherto accounted 
the most strenuous opponents of the doctrine of cerebral 
localisation, that the results of localised extirpation of 
the cortex vary with the [)art removed. These results 
consist of a loss or diminution in the power of voluntary 
action of different groups of muscles, or of a loss or 
defect in the appreciation of sensory impressions (but, 
according to some observers, both volition and sensibility 
may be at the same time affected by the destruction of 
certain parts) : lastly, from experiments upon some parts 
of the hemisphere, it may happen that no effect appre- 
ciable to the observer is obtained. With respect both to 
Uiese results and those obtained by excitation, Dr. Ferrier, 
in the first edition of this work, took up certain positions 
which have in the meanwhile been vigorously assailed 
from various quarters. These positions are, in the present 
edition, for the most part defended by the author with no 
less vigour, although one or two have been somewhat 
shifted, and one, at least, altogether abandoned. 

In order to make clear these positions to those readers 
of Nature who may not have followed closely the con- 
troversies which have been carried on during the past 
fifteen years regarding this subject of cerebral localisa- 
tion, it will be necessary briefly to describe, with the aid 
of a diagram, the main features of the external configura- 
tion of the monkey's brain (every fissure and convolution 
in which is represented in the human braki). It will then 
be easy to indicate the regions to which sp^ial functions 
were originally ascribed by Dr. Ferrier, the modifications 
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which he has since seen reason to introduce in the 
original scheme, and the results which have been arrived 
at by certain other workers in this field of research. 

Fig. I is a diagram of the outer surface of the left 
hemisphere of the monkey’s brain : in it the fissures are 
represented by black lines. It is seen to be crossed 
obliquely by six prominent fissures (besides less important 



depressions). These, enumerated from before back, are 
the pre-central, Rolandic, intra-parietal, Sylvian, parallel, 
and parieto-occipital fissures. The anterior portion of 
the hemisphere in front of the pre-central fissure is 
tenned the pre-frontal lobe. The part of the brain behind 
this, and bounded behind by the intra-parietal and Sylvian 
fissures, may be designated the Rolandic region, since it 
includes the Rolandic fissure. The next part, posteriorly, 
lies in the angle between the intra-parietal and parieto- 
occipital fissures, and has the end of the parallel fissure 
running up into it ; it is known as the angular gyrus. 
Behind the parieto-occipital fissure is the occipital lobe. 
The rest of this surface of the hemisphere below and 
behind the Sylv'ian fissure is the temporo-sphenoidal 
lobe : the convolution in this which lies between the 
Sylvian and the parallel fissures, and which is thus very 
well marked off from the rest of the lobe, is the superior 
temporo-sphenoidal gyrus. 



Fig. 2 represents the mesial and under surface of the 
left hemisphere. We here see, above the cut corpus 
cauosum and the other parts which unite the two hemi- 
spheres, two convolutions running longitudinally, and 
^l^rated by a well-marked fissure, the calloso-marginal, 
1 be upper one is termed the marginal gyrus, the Tower 
the gyrus fornicatus. The latter expands posteriorly into 


the quadrate lobule, and is then continued around 
posterior end of the corpus callosuhi on to the ur 
surface of the temporo-sphenoidal lobe, where it t^coi 
continuous with the hippocampal gyrus. The intei 
parieto-occipital fissure, continuous above with the ex 
nal one of the same denomination, cuts off, like that, 
occipital lobe from the rest of the brain. 

Briefly stated, the positions taken up by Dr. Ferrie 
the first edition of this work were as follows : — 

(1) The Rolandic region is motor. This is the par 
the hemisphere from which all volitional impulses 
least for the limbs, head, and face, — about tne tru 
muscles nothing was ascertained) issue. It is not c 
nected with sensory perceptions of any kind, not e^ 
with those of the muscular sense. 

Evidence . — Electric excitation in this region in anin 
produces definite and co-ordinated movements of mus( 
of the limbs, neck, and face, similar to those which oc 
in voluntary efforts. Extirpation is followed by imi 
diate and permanent paralysis of those muscles with 
the occurrence of any loss or impairment of sensation 
the corresponding parts. 

(2) 'I'he angular gyrus is the centre for vision with 
opposite eye. 

Exddencc . — Electric excitation of this convolution p 
duces movements of the eyes towards the opposite si 
contraction of the pupils, and closure of the eyelids 
if under the stimulus of a strong light. Movement 
the head to the opposite side is also frequently produc 
Extirpation of the angular gyrus on one side cau 
complete blindness in the opposite eye, but this is 
permanent if the angular gyrus of the other hcinisph 
be intact. If this also be removed the loss of vision 
complete and permanent. 

(3) The superior temporo-sphenoidal convolution is 
centre fur hearing with the opposite ear. 

Evidence . — Electrical excitation of this convolut 
produces sudden retraction or pricking up of the oppo 
ear, opening of the eyes, dilatation of the pupils, i 
turning of the head and eyes to the opposite side. Th 
phenomena resemble the sudden start and look of s 
prise which arc caused when a loud sound is made in 
opposite ear.” Lesions of the temporo-sphenoidal lobi 
one side which involve the superior convolution prod 
deafness of the opposite ear, as evidenced by the fact t 
the animal becomes deaf to ordinary sounds when the 
upon the same side as the lesion is stopped with cott 
wool. When the lesion is established bilaterally, so a* 
cause destniction of the superior temporo-sphenoidal c 
volution on both sides, the animal fails to respond 
auditory stimuli. 

(4) The hippocampal region is concerned with 
appreciation of tactile sensation, if not of other forms 
sensibility. 

Evidence . — Unilateral destruction of this region is ; 
lowed by complete absence of response to cutane< 
stimulation on the opposite side of the body (without a 
true motor paralysis, although there may be disturbanc< 
voluntary movements, “ due to the loss of tactile sen 
tion, by which movements are guided ) “ the effects bei 
of a persistent character.” 

(5) The subiculum, or tip of the temporo-sphenoidal lo 
(under surface) is specially related to the sense of son 
(in the nostril of the same side). 

Evidence . — Electrical irritation of this part of the br 
causes phenomena (torsion of the lip and partial dosi 
of the nostril of the same side) such as arc produced 
the direct application to the nostril of a powerful or c 
agreeable odour.” Destruction of this region upon c 
side is accompanied, when the nostril of the opposite s 
is plugged, by impairment or loss of the olfactory seni 
bilateral destruction by complete absence of reaction 
olfactory sensations. " The comparative development 
this region in animals in which the sense of smell 
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largely developed, as in the dog, cat, and rabbit, strongly 
bears out this view/^ 

(6) The lower part of the temporo-sphenoidal lobe, close 
to the subiculum, is probably to be regarded as the centre 
of taste. 

—Electrical excitation of this region produces 
movements of the lips, tongue, and cheek-pouches, which 
“ may be taken as reflex movements consequent on the 
excitation of gustatory sensation.^' And the abolition of 
taste coincides with (bilateral) destruction of this region. 

S The pre-frontal region is probably related to the 
:tive and intellectual faculties. 

(8) The occipital lobe is related to the visceral sensa- 
tions, such as hunger and thirst. The evidence in favour 
of this opinion was regarded even by its author at the 
time as very inconclusive, and since the subject is entirely 
ipiored in the later edition we need not further con- 
sider it. E. A. Schafer 

(7V) be continued^ 

THE UNIVERSITY COLLEGES 

'T^HE other day (March 3) the Times printed a letter 
^ from Prof. Jowett containing a powerful appeal to 
the State on behalf of the University Colleges which 
have recently been established in large towns by the 
exertions of private individuals. On Monday evening 
last, Mr. Mundella, having asked the Chancellor of the 
Exchequer whether his attention had been called to this 
letter, proceeded to inquire whether the Government 
** would introduce or facilitate the passing of a measure 
authorising local authorities to contribute towards the 
establishment and maintenance of schools and colleges 
adapted to the wants of their several localities, and 
would recommend to Parliament annual grants in aid of 
the same.’^ That Mr, Goschen, so far as his personal 
sympathies are concerned, would have liked to give an 
affirmative answer to this question there can be no doubt ; 
but, speaking as a member of the Government, he 
adopted a very discouraging tone. He was not in a 
position, he said, to recommend to Parliament annual 
grants in aid of local colleges. He admitted that it was 
an open question whether local authorities should not be 
empowered to aid such institutions, but the Government 
could not undertake to introduce or facilitate the passing 
of a measure dealing with the matter. 

This decision is greatly to be regretted, and we must 
hope that the Government will soon be compelled by the 
pressure of public opinion to reconsider the subject. No 
one disputes that the University Colleges have done, and 
are doing, most valuable service to the communities in 
the midst of which they are placed. Until they were 
established, what is called a University education was 
accessible only to very well-off persons. The University 
Colleges have brought a high intellectual training within 
reach not only of the middle classes, but of working men, 
and large numbers of eager and intelligent students have 
taken advantage of the opportunities provided for them. 
Even, therefore, if no material benefit were derived 
by the nation directly from the University Colleges, 
it would be the clear duty of the State to afford 
them the help they need. But from the point of view 
of industry and commerce, as well as from the 
purely intellectual point of view, it is hardly possible 
to overrate the importance of these colleges. That 
our traders are being driven by German and other 
competitors from important markets is, unfortunately, 
only too certain ; and it is not less certain that they will 
never recover the ground they have lost until English 
industry in all its branches is carried on in accordance 
with strictly scientific methods. This is beginning to be 
pretty generally understood, and it will be strange if the 
country does not insist that justice shall be done to 
Institutions in which a serious attempt is being made to 


impart the kind of knowledge without which it is im- 
possible for manufacturers to adapt their work to the rigid 
conditions of the present age. 

No doubt it would be very satisfactory if the University 
Colleges could be made self-supporting, but this they 
cannot be. If those of them which do not possess any 
considerable endowment receive no aid from the Govern- 
ment, they will soon be placed in a position of grave 
difficulty ; and the question will have to be faced, whether 
it is worth while to maintain them at all unless they can 
be maintained in a state of high efficiency. After all, it is 
no very great sacrifice that the State is asked to make for 
their benefit. What is claimed is simply that not less 
shall be done for the English colleges than is done for 
like institutions in Scotland, Ireland, and Wales. 

An aspect of the question which does not always receive 
adequate attention was well brought out in Prof. Jowett*s 
admirable letter. “Among other benefits,” he wrote, 
“ the influence which is exercised by these institutions on 
the society of a place is not to be forgotten. The residence 
in a large manufacturing town of a number of highly 
educated persons, having a variety of literary and 
scientific interests, is a social element of great value. 
They raise the tone of conversation ; they create ideas 
and aspirations which would not ordinarily have arisen 
in a mercantile community They break in on the dull 
monotony of wealth. The posts which they occupy, 
though poorly paid, afford leisure for study and oppor- 
tunities for research. Among the holders of them are to 
be found some of the most promising young men of the 
country. Many of them are known by their writings, and 
a large proportion of the papers published in English 
scientific periodicals is a record of the work done in 
University Colleges.” 

The Times ^ we are glad to say, cordially supports 
the cause advocated by the Master of Balliol. “ The 
good,” it says (March 3), “ which the local colleges do is 
not exaggerated by Prof. Jowett. They form centres of 
instruction for all the young men and young women of a 
town who desire to improve themselves. They foster the 
love of study, and teach the art of making use of time. 

‘ They may have even kindled in the minds of one or two 
the spark of genius.' To put the matter on a lower but 
not less practical level, they have done much, by means 
of their technical schools, to provide that very instruction 
of which, as everyone admits, our artisans are so much 
in need to enable them to carry on the struggle for exist- 
ence against foreign rivals. Nor does the Master over- 
state the advantages which the town indirectly derives 
from the presence of these colleges, whose teaching staff 
do much to raise the tone of social life throughout the 
district. It is a sound argument of the defenders of the 
Church Establishment that it is a great gain to English 
society to have at least one educated gentleman settled 
in every parish. The argument may be extended in 
favour of the University Colleges, and we may say that in 
a large town, where the pursuit of wealth through com- 
merce is the characteristic of the whole society, it is a 
great advantage to have four or five men of high intel- 
lectual training, whose aims are different, whose standard 
is different, and who represent science and literature 
sometimes with great distinction. It would on many 
grounds be matter for extreme regret if the excellent 
institutions which foster such men should disappear. 
Yet there is too much reason to fear that such will be the 
fate of most of them, unless help more permanent and 
certain than any that can be derived from voluntary 
sources is at once forthcoming. Neither Leeds, New 
castle, Sheffield, Nottingham, nor Bristol is in a satis- 
factory financial condition. The fees cannot pay even 
the very modest stipends of the professors, and the 
annual subscriptions are showing a lamentable tendency 
to diminish. It seems as though there was nothing for 
it but an appeal to , the Exchequer, sorely tried as it now 
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is, and Rowing as is the need for economy. . . . The 
University Colleges during fifteen years have proved 
their value ; and also, like every other educational in- 
stitution, they have proved that they cannot live without 
external help. The only help that is likely to be per- 
manent and that will enable them to feel secure is help 
from the State ; and, in a moderate degree, it will be 
worth the State’s while to give it.” 

The opinions of men of science on the subject were 
expressed in a letter from Sir Henry Roscoe, which 
appeared in the Times on Saturday last. “It is un- 
necessary now,” he wrote, “ to enlarge on the important 
national work in which these colleges are engaged. That 
the higher scientific and technical training which these 
colleges are now giving to the best of their power is a 
necessity, indorsed as this opinion has been by two Royal 
Commissions, is now, I am glad to think, generally 
admitted. It is, however, perfectly clear that if these 
colleges are to do the work which the country demands 
they must receive pecuniary assistance. They cannot 
from their very nature be made self-supporting. Their 
object is to afford a thorough but also a cheap education, 
and the localities have in almost all cases now practically 
exhausted the power of raising funds from priv-ate sources. 
How, then, are the necessary means to be found ? They 
must come cither from Imperial or from municipal sources. 
As the I^Iaster has pointed out, the remedy must be a 
speedy one. We cannot afford to wait until public opinion 
has reached the point at which ratepayers generally are 
convinced that it is to their advantage to support 
such colleges. The only alternative, therefore, is that 
the nation as a whole shall, through the Govern- 
ment, acknowledge its obligation to supply the necessary 
ainds, the amount reejuired lacing romparatively small 
and not one likely largely to increase. It is satis- 
factory to know that the whole SLibje l of the furtherance 
of .scientific and technical education in the country is at 
the present moment under the serious consideration of 
Members of Parliament of all political parties, and I 
have good reason to hope that our efforts to bring this 
question, vital as it is to the industrial and commercial 
supremacy of the country, to a satisfactory issue may, 
even this Session, be crowned by some measure of suc- 
cess. Among the several important matters engaging 
our attention, I need scarcely say that this particular one, 
affecting as it does the higher technical education of 
those who arc hereafter to take positions as leaders in 
our commerce and industries, is by no means the least 
iinix)rtant.” 

We trust that the new impetus now given to this 
question may lead to beneficial results. It is to be hoped, 
however, that we shall bear less of the word “te/z/mv/Z” 
in connection with these colleges, for if they are technical 
only, we may be better without them. 


THE EARTHQUAKE IN SWITZERLAND 

P ROF. FOREL, the meteorologist, of Merges, on the 
Lake of Geneva, has just issued a report on the 
earthquake of February 23. He classifies the shocks under 
three heads— namely, preparatory shocks, strong shocks, 
and consecutive shocks. It is difficult, in the absence of 
trustworthy data, to indicate the precise locality of the first- 
named, but Switzerland was undoubtedly the region of the 
second ; but it was to the third — that is, the consecutive 
shocks — that all the mischief was due. The professor 
traces the course of the phenomenon in Switzerland over 
a radius of at least four hundred square miles. Its force 
was greater in the southern parts of the country than in 
the north, though the shocks were felt throughout Geneva, 
Berne, Neucb&tel, Fribourg, Vaud, Valais, and Tessin ; 
and observations go to prove that these shocks travelled 
almost due north and south, although the direction of the 
oscillations does not coincide with this course. The 


oscillations in Switzerland were characterised by their 
number and repetitions. In some localities they were 
longitudinal ; that is, running parallel to the meridian ; 
in others they were transverfe, running or flowing from 
east to west. The vertical movements were marked by 
their feebleness where indicated, but in the greater 
part of the territory affected vertical oscillations were 
entirely absent. One of the peculiarities of the oscilla- 
tions generally was the length of duration, which is set 
down as varying from 10 to 30 seconds. But the collected 
reports prove th.-it the mean of these figures more nearly 
represents the prevailing duration. The intensity of the 
shocks was greater in the central and southern areas of 
the disturbance, and it would seem as if the shocks only 
just failed to attain the necessary strength which would 
have produced disastrous effects. As it was, church 
bells were rung, in some places violently ; windows were 
rattled, doors thrown open, ceilings slightly cracked, and 
morsels of plaster were brought down, and here and 
there stacks of wood were thrown over, (^ne of the most 
striking features of the phenomenon was the extraordinarily 
large number of clocks that were instantly stopped, and 
this fact has afforded the best possible means of deter- 
mining with something like perfect accuracy the time of 
the shocks, which varies from three to four minutes past 
six in the morning, Berne time. The large astronomical 
clock of the Observatory at Basle stopped exactly at 
6h. 4111. 7s. This, taken as representing Berne time, 
corresponds with 5h. 43m. 35s. of Baris, 5h. 55m. 43s. of 
Marseilles, 6h. 3m. 2s. of Nice, and 6h. 24m. 3s. of 
Rome. 

The consecutive shocks, which were responsible for all 
the loss of life and dam, age to property, were centralised 
in the region of the Riviera. The greatest damage was 
done by the two first shocks, whicli occurred with an 
interval of fifteen minutes between them. The reports 
from the .Swiss observatories also show that a scries of 
feebler shocks were experienced in Switzerland later on 
in the same day, and also on several succeeding days. 


NOTES 

Sevekat. schools of science and art in the colonies and 
dependencies of the United Kingdom have expressed a 
wish to be .allied with the Department of Science and 
Art and to have the advantage of its examinations. It 
has therefore been decided that upon the application of the 
Colonial (Government or Education.al Depaitment, or other 
public authority of the colony, the Depaitment of Science and 
Art will arrange for the examination of their schools, on the 
results of which examination cerLificates and returns of awards 
will be issued. The entire cost of the examination of the papers 
and works, and of their carriage, clearing in London, and con- 
veyance lo and from South Kensington, will, of course, have to 
be defrayed by the local authority concerned. The personal 
examinations, the subjects of which are stated in the Science 
and Art Directory, must be held in the colonies and depend- 
encic.s upon the earliest date possible after the receipt of the 
examination papers, and these examinations must be amducted 
by qualified and responsible ])ersons not immediately interested 
in the results of the examinations, who should on the conclusioii 
of each examination furnish a certificate that the examinatioti^ 
has been fairly conducted. The examination of works is held at 
South Kensington, and works to be examined must be forwarded; 
to reach South Kensington not later than the end of April in each 
year. ITte Department will send upon application copies ofj 
lists of examples and prizes, and ^ill, as far as possible, advise thd 
local authorities in reference to the conduct of science and ar^ 
schools or classes. The Department will also present specimen 
examination papers or works — when there are such in stock 
disposable — with the view of indicating the style of drawings 
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and paintings clone by students and candidates in the United 
Kin^om, and the standards of attainment for the various 
examinations. 

Capt. a. W. Greely has been appointed to succeed the 
late General Hazen, as Chief Officer of the Signal Service in the 
United States, with rank of Brigadier- General, This announce- 
ment has been well received in America even by those who have 
hitherto wished to see the Signal Service separated from the 
army. Capt. Greely was next in rank to General llazen in the 
bureau, and his eminent fitness for the duties of his new i:)osition 
is universally acknowledged. 

The Paris Geographical Society will shortly celebrate the 
centenary of the La Pc^rouse expedition rouml the world. The 
last news received froui the unforHinale explorer and his com- 
panions was brought to France by an uncle of M. de Lesseps. 

Several interesting speeches were delivered in the House 
of Commons, on Monday evening last, in connection with the 
supplementary vote of 10,560/. for the Science and Art Depart- 
ment. Mr. Mundella said the vote asked for was the result 
of an automatic increase in which every member who had spoken 
ought to rejoice. The increase had been large and rapid. In 
1875 total number of pupib in every branch of art instruc- 
li n was 444,000, while in 1885 the number had increased 
to 883,000, or nearly double. There had been a large increase 
of art schools, where, he thought it would be admitted, the 
work was much better done than in art classes. lie did not, 
however, profe>s to be satisfied with the position we have attained. 
It was true, he said, our Estimates were large as compared 
with twenty-five or thirty years ago ; but, as compared with 
other countries similarly situated to ourselves, they were a dis- 
grace to us. The expenditure on education in England was 5 
per cent, of the whole expenditure of the country, but in some 
other countries the expenditure ou education formed one-third 
of the whole expendituie of those countries — in Switzerland, for 
instance, it was lather more than une-thinl. While it was the duty 
of the Treasury to keep dv>wn expenditure, there would be no 
real good done in this country until the expenditure on educa- 
tion was largely increased. Prof. Stuart alsj insisted that 
England does not yet do nearly enough for scientific education. 
To illustrate this, he quoted the school statistics of New Zea- 
land and Australia, showing the large proportion of children 
attending science teaching in those colonies. Prof. Stuart 
argued strongly in favour of technical instruction being carricil 
on in evening clav^cs, so that the minds of wo/kmcn might be 
concentrated on those branches of work which they might not 
so easily acquire in the workshop. An immense impulse had 
been given in the right direction when the examination in 
chemistry had been made one of u practical kind, instead of 
merely book- work and paper- work, and a similar steji would 
have a good effect in the case of physics and mechanics. In 
conclusion, Prof. Stuart urged upon the Government the desir- 
ability of extending as far as possible the scholarships, local 
exhibitions, and prizes in connection with the science classes. 
Sir H. Roscoe gave it as his opinion that the money which 
the country voted for the purpose of science and art instruction 
was money well spent. The importance of the question could 
not be overrated, and the Science and Art Department was in 
a position to carry out in the main the requirements of the 
country in regard to such instiuclion. There was, however, 
one matter to which the Department had not yet given attention, 
and that was the question of manual instruction in the use of 
tools. In view of what was being done on the Continent in 
extending science and technical instruction, he trusted the Com- 
mittee would pass the vote as only the beginning of what they 
might hope to get in time. 


We regret to announce the death of Dr. August Wilhebn 
Eichler, Professor of Botany at the Berlin University, and 
Director of the Royal Botanical Garden and Botanical Museum 
at Berlin, lie died on Wednesday, the 2nd inst. 

During the past month there have been several fine displays 
of the aurora borealis in Northern Sweden. The displays gener- 
ally began about 8 o’clock p.m., and continued till towards mid- 
night, the point of culmination being reached about ii o’clock. 
The auronc appeared in the form both of streamers and clouds, 
the colours being m >&lly white and yellow. 

On February 19, about midnight, a brilliant meteor was 
seen in Central Norway. It went in a direction north-east to 
south-west, and wa-i observable for several seconds. The colour 
was at first brilliantly white, but changed during the passage 
into yellow and green. The greatest apparent size of the meteor 
was equal to that of the full moon. It left a trail a couple of 
yards in length, portions of which remained for so ne seconds 
after the meteor had been lo-,t to view behind a mountain ridge. 
During Us passage it lit up the country within a great area. 

This year Prof. Du Bois-Rcyniond will celebrate the twentieth 
anniversary of his aiipoinlmcnt as secretary of the Academy of 
Science's of Berlin. He is the oldest member of the physico- 
mathcmatical class of the Academy. 

In a lecture deUvcre<l at the Society of Arts on Wednesday, 
the 2nd inst., Mr. E. J. Beale stated that last season’s experi- 
ments in the cultivation of tob.cco in England and Ireland 
resulted in a success satisfactory beyond the hopes of the most 
sanguine ]>romolers of the experiments. While reasonable 
caution in the matter of area and extent of future operation'* 
was necessary, those results, he thoiighl, more than justified 
further trials. 

Thf. fifiy. fifth annual meeting of the British Medical .Associa- 
tion will be held at Dublin oa Tuesday, August 2, .and the three 
following dayjv. Dr. Withois Moore, Senior Physician to the 
.Sus.sex County Hospital, is J’residcnt, the Pre-iident-LIect being 
Dr. John T. Banks, Regius Professor of Physic in the Univer- 
sity of Dublin. An addre.^s in .Medicine will be delivered by 
Dr. W. T. Gairdner, Professor of Medicine in the University of 
Glasgow' ; one in Surgery by Dr. E. Hamilton, Fellow and 
Professor of Surgery in the Royal College of Surgeons in Ire- 
land ; and one in Public Medicine by the Rev. S. Haughton, 
M.D., Senior Fellow of 'rririity College, Dublin. The scien- 
tific business will be c jnducled in eight sections and two sub- 
sections. Dr. G. F. Duffey, of 30 Fitzwilliam Place, Dublin, 
is local Honorary Secretary. 

The Exhibition of Marine Meteorological Instruments or- 
ganised by the Royal Meteorological Society, wliich will be 
held at llie Institution of Civil Engineers, 25 Great George 
Street, Westminster, from Tuesday to Friday next, the 1 5 ill to 
i8th inst., promises to he very interesting and instructive. 
Many of the instruments used in the CkiUen^er and other ex- 
peditions will be exhibited. At the meeting of the Society on 
Wednesday evening, Dr. H. R. Mill will read a paper on 
“Marine Temperature Observations.” Any persons, not 
Fellows, wishing to visit the Exhibition or to attend the meet- 
ing, can obtain tickets on application to the Assistant Secretary, 
Mr. W. Marriott, 30 Great George Street, S.W. 

In the State of New York there arc at least fourteen distinct 
laws relating to the medical profession. The State Legislature 
is now considering a measure for the entire repeal of some of 
these laws, and for the abrogation of pavts of others. Science 
is of opinion that the measure “should meet with the hearty 
support of the medical profession, and receive the vote of every 
member of the Legislature.” 
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Messrs. Cassell and Co. will have ready, shortly, “A | 
Manual of Practical Solid Geometry, adapted to the Require- 
ments of Military Students and Draughtsmen,” compiled by 
Major William Gordon Koas, R.E., Professor of Geometrical 
Drawing and Fortification, Royal Military Academy, Woolwich. 

Messrs. Griffin will publish, shortly, a work on pathology, 
by Prof. Julius Dreschfeld, of Owens College. 

Dr. Thomas Jones, Lecturer on Surgery at Owens College, 
has a work on surgery in prepAration. Messrs. Smith, Elder, 
and Co., will be the publishers. 

Mr. H. K. Lewis will issue immediately “ Photography of 
Bacteria,” illustrated with eighty-six photographs reproduced in 
autotype, by Dr. Edgar M. Crookshank ; also a second edition, 
revised and considerably enlarged, of “ Manual of Bacteriology,” 
by the same author. 

We have received the first number of the IVtsIry* Natural isi. 
a monthly journal of the new Wesley Scientific Society, of which 
the Rev. Dr. Dallinger, F.R. S., is President. In an intro- 
ductory paper. Dr. Dallinger says the Society does not hope to j 
do important original work. Its aim will be “ to direct, slimu- | 
late, and help, mostly the young and those engaged in daily 
work, in acquiring correct knowledge of the principles of a 
chosen branch of science.” 

Messrs. Gurney an d Jackson, the successors to Mr. Van 
Voorst, are about to publish a List of British Birds, which has 
been revised by Mr, Howard Saunders. It will be printed so 
as to be available for the labelling of specimens. The use of 
varied type will enable the student to distinguish readily the 
rarer visitors and the species having a doubtful claim to be 
considered British. 

An extensive fish-culture establishment is being formed by 
Mr. William Burgess on his estate at Malvern Wells, Worcester, 
for the propagation of Salmonidae and coarse fish. A series of 
breeding- and rearing-ponds has been made, and a hatchery 
capable of incubating four millions of ova is being constructed. 
The site selected for t he purpose is said to be admirably adapted 
for fish-culture, as there is an abundance of pure water, Mr. 
Burgess has already turned into his waters a quantity of fish, 
including trout, salmon, and carp. 

In the spring the U.S. Fish Commission Albatross 

will sail for her work on the Pacific. The fish-bearing proper- 
ties of the Kiu Sawa, or Black Stream of Japan, will be investi- 
gated. The Kiu Sawa, crossing the Pacific in a high latitude, 
is said to modify the temperature and climate of Alaska and the 
Aleutian Archipelago in very much the same way as the Gulf 
Stream modifies the climate of the British Isles. 

The managers of the Royal Victoria Hall and Coffee Tavern 
show much discretion in the choice of subjects for their well- 
known “Penny Science Lectures.” On Tuesday last a lecture 
on “ Vesuvius and Ischia, a Volcano and an Earthquake,” was 
delivered by the Rev. W. W. Edwards. On Tuesday next. 
Prof. George Forbes will describe “ A Journey acro.ss Asia, 
through Siberia,” and, on the 22n(l inst., the Dean of West- 
minster will lecture on “ Westminster Abbey.” 

A REPORT of the proceedings of the thirty-fifth meeting of 
the American Association for the Advancement of Science, 
held at Buffalo in Augxist last, has lately been published. It 
contains, besides many short papers and abstracts, the address 
of Mr. H. A. Newton, the retiring President, and the addresses 
of the Vice-Presidents in the Sections of Mathematics and 
Astronomy, Physics, Chemistry, Mechanical Science and En- 
gineering, Geology and Geography, Biology, Anthropology, and 
Economic Science and Statistics* 


In the second Bulletin of Miscellaneous Information, issueq 
from the Royal Gardens, Kew, there is an interesting account oj 
Cape boxwood. Some time ago a sample of the wood of this tree 
was sent to Kew, and it was found that the two woods were almost 
identical. It was clear, therefore, that Cape boxwood was none 
other than a species of jffuxus, and perhaps sempervirem 
itself. Small samples were exhibited in the Cape Court at the 
recent Colonial and Indian Exhibition, and in the Catalogue it was 
stated that the wood had been “ very favourably reported on foi 
engraving purposes.” The general appearance of the specimeni 
at the Exhibition did not recommend Cape boxwood to the 
notice of engravers. 

We regret to announce the death of Dr. Birnbaum, Professoi 
of Chemistry at the Technical High School at Carlsruhe, on 
February 2o ; and of Dr. Reinhold von Reichenbach, the well- 
known chemist, who died at Gratz on February 23. 

The .South American ICxhibition at Berlin has resulted in a 
great pecuniary loss. 

M. E. Bkrillon has just published a little book on Paul 
Berths scientific career. Being a medical man himself, he has 
been able to give a very clear and accurate idea of M. Bert’s 
work in physiology. 

At a recent meeting of the Paris Biological Society at 
apparatus was shown, made of iron and glass, in which a pres- 
sure of 1000 atmospheres can be developed f jr the purpose oi 
studying the influence of pressure on animal life. 

The third meeting of the French Congres de Chirurgie will 
take place in Paris in the month of April 1888. The second 
one was held in November 1886. Prof. Verneuil is President 
Elect fur 1888. 

The earthquake which took place on February 6 in SoiUherr 
Indiana, Illinois, a small portion of Kentucky, and East Centi-al 
Missouri is said by American newspapers to have had an arej 
of about 75,000 square miles. The greatest intensity was it 
South-Western Indiana and South-Eastern Illinois. The U.S. 
Geological Survey is trying to obtain accurate information as tc 
the boundary of the area covered, 

C0RRESH0NDF.NTS in Athens report that on Friday las 
successive slight shocks of earthquake were felt from noon t< 
midnight at Philiatra. The direction was south-west by south. 

M. Floran de ViLLEPiGNE has devi^ed, in Paris, ai 
instrument, the autographometer, which records automatical!; 
the topography and difference of level of all places over which i 
passes. It is carried about on a light vehicle, and those wh< 
wish to use it have nothing to do but to drag it, or have i 
dragged, over the ground of which they desire to obtain a plan 

The University of Berlin is being attended, during the presen 
term, by no fewer than 5357 students. This is the largest num 
ber of students that have ever been enrolled by a German Uni 
versity. In the Faculty of Philosophy there are 1984 students 
in that of Medicine, 1297 ; in that of Law, 1282 ; in that 0 
Theology, 794. The number of instructors is 288, of whon 
147 are in Philosophy, 103 in Medicine, 22 in Law, and 16 ii 
Theology. 

The Chicago Manual Training School has lately issued it 
fourth annual Catalogue, The requisites for admission to thi 
institution are that the candidates be at least fourteen years c 
age, and be able to pass a satisfactory examination in reading 
spelling, writing, English composition, geography, and aritl? 
metic. The course extends over three years, and include 
instruction in mathematics science, language, drawing, an 
shop-work, during the entire period. The school has a wel 
I equipped wood-room, foundry, forge-room, and machine*sho| 
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nd ample apparatus for teaching the various subjects in which 
istruction is given. Although the regular school exercises were 
►egun only in February 1884, the total number of pupils enrolled 
s now 190. 

In his Report for i886, Mr. Andrew S. Draper, Superintend- 
ntof Public Instruction in the State of New York, points out 
hat that State is now spending 14,000,000 dollars annually in 
upport of its public school system ; and he suggests that it 
night be well to spend a few thousands occasionally in efforts 
o determine the best way of using this vast sum. Mr. Draper 
Hits some questions which show that he is far from being per- 
ectly satisfied with the educational system he has to administer. 

‘ Is there not,’* he asks, “too much French, and German, and 
L.atin, and Greek, and too little spelling, and writing, and 
nental arithmetic, and English grammar, being taught ? Have 
ve been as ambitious of progress in the lower grades as in the 
idvanced ? Are not our courses of study too complex ? Are 
ve not undertaking to do more than we are doing well ? Is not 
he examination business being overdone ? Are we not cram- 
ping with facts, which will soon be forgotten, rather than 
nstilling principles which will endure ? *’ 

In an article in the March number of the Zoologist ^ Mr. 
Robert Service tries to show that, until near the end of the first 
][uarter of the present century, ptarmigan were natives of the 
iouth-west of Scotland. He thinks that when these birds were 
>n the mountains of Dumfriesshire and Galloway they were 
probably also to be found on the Cumbrian Mountains. Mr. 
Service says that, in nearly all the outlying stations of the present 
■ace of ptarmigan in Scotland, such as Arran, Aigyll, and the 
Outer Hebrides, they are decreasing. 

Mr. William Burgess, who owns an extensive pheasantry 
It Malvern Wells, has recently made some observations upon 
the red worm, which is one of the worst assailants of birds. He 
thinks it comes from the droppings of cattle, which when young 
ire esj-Jecially liable to the attacks of this insect. Mr. Burgess 
finds that agricultural salt acts as a remedy against it. 

A DiscovERV of great geological interest was lately made on 
fuckatoo Island, Sydney, in the shape of a Mastodonsaurus. 
There is a similar specimen from Stuttgart in the collection of 
Lhe University, but this one is remarkable from the fact that it 
is the first Labyrinthodont fountl in Australia. It belongs to the 
Triassic age of the Hawkeshury Sand'itone formation. 

Dr. Weill, of Paris, having carefully studied the new 
therapeutical agent, antifebrine, or acetanilide, discovered *by 
Cohn and Hepp, of Strasburg, says that it is an ana?sihetic 
E^ent, and that it combats fever very effectually. 

A French translation of the “Phantasms of ihe Living’* is 
being prepared in Paris by M. Ch. Richet and some other 
persons. 

M. Hayez, of Brussels, has issued a second edition of “ A 
General List of Observatories and Astronomers, and of Astro- 
nomical Societies and Reviews,” prepared by M, A. Lancaster, 
Librarian of the Royal Observatory of Brussels. The List has 
been drawn up with great care, and, from the fact that a second 
edition has been called for, we may assume that astronomers 
have found it of considerable service. The names and addresses 
of all well-known astronomers are given, and the compiler has 
noted every Observatory, whether public or private, in which 
work is actually being done. 

In the Proceedings of the U.S. National Museum, lately 
issued, there is a paper by Mr, G. H. Boehmer, on Norse 
naval architecture. Mr. Bochmer gives a clear and remarkably 
interesting account of the forms of boats represented in the 
ancient rpek -sculptures of Sweden and Norway ; of the boat- 
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the transition time from the Bronze period to the Iron Age ; and 
of boat-remains dating from the third to about the ninth or tenth 
century of our era, and found at various times and places. 
The ship found at Tune, and the Gokstad ship, are carefully 
described. Mr. Boehmer thinks that the “Northland boats” 
now used in the fisheries along the coast of Norway are almost 
exactly like those which have always been used by Norsemen 
from the time of the rock-sculptures. These Northland boats 
are described as long, narrow, and low, light and elegant, anti 
fit both for sailing and rowing. 

The additions to the Zoological Society’s Gardens during 
the past week include a Black- winged Kite {Elanus caruleus) 
from the Cape of Good Hope, presented by Mr. R. Southey ; a 
Hawfinch {Coccothraustes vulgaris\ British, presented by Mr. 
W. H. Quintin ; two Pike {Esox lucius) from British fresh 
waters, presented respectively by Mr. H. E. Young and Mr. G. 
G. Sykes ; two Gloved Wallabys {Ilalmaturus manicatus d ? ), 
two Cereopsis Geese {Coreopsis noiuF-hollamiue) from Australia, 
a Blossom -headed Parrakcet {Palvcornis cyanocephalus) from 
India, received in exchange ; two Pike {Esox lucius) from 
British fresh waters, purchased. 


OUR ASTRONOMICAL COLUMN 
Solar Activity in 1886. — The latter part of 1886 showed a 
most remarkable falling off in the number and size of the sun- 
spots, a falling off so great as to lead so experienced an observer 
as Prof. Tacchini to speak of it as possibly the minimum of the 
eleven-year period, 'fhe following numbers, taken from Prof. 
Tacchini’s tables {CompUs rendusy vol. ciii. No. 2, and civ. 


No. 4), may be compared with those we gave (Nature, vol, 
xxxiii. p. 398) for the year 1885 : — 

Relative Relative Dally number Relative sire 

frequence size of spots of spot groups of faculas 

January 

. 8*84 

60*42 

2*00 

47*63 

February 

. 6 30 

29 00 

... 170 ... 

3210 

March 

• 1439 

.. 847S 

... 3*87 ... 

43*91 

April ... 

. 8-13 

... 51*91 

... 3*00 ... 

41*32 

May . . . 

6*50 

••• 5277 

... 1*92 ... 

37 *8 1 

fune ... 

• 7*14 

... 25*22 

... 2*32 ... 

37*14 

July ... 

. 8*30 

• • 39*93 

2*17 

35*42 

August,, . 

. 3-24 

18*70 

1*40 

8*33 

September 

- 5*59 

... 23*41 

... 1-45 •• 

18*52 

October 

. 1*46 

8*08 

0*69 

i8*o8 

November 

. 0*04 

... 0*15 

0*04 

7*41 

December 

6*17 

... 27*04 

1*22 

»5'65 


After the fine group of spots which were seen on May 7 and 8 
had passed out of sight, the spots decreased in number and size 
pretty steadily until the end of October. From October 31 to 
December 12 there then ensued a long period of almost total 
quiescence. On six days only out of the forty-two could 
there be discovered on the sun any trace even of a spot, and on 
those days only one tiny spot could be seen. For an entire 
rotation and a half the sun was practically free from spots. M, 
Ricc^i> has also drawn attention to this remarkable interval, and 
on searching the Palermo records for the earliest comparable 
period after the maximum of 1870, he finds a somewhat similar 
interval of quiescence in 1875, five years after the maximum of 
1870, and nearly eight years after the minimum of 1867. The 
depression of last November follows the maximum of 1884 by 
less than three years, but the previous minimum by about 
eight years ; reckoning from the minimum, the November 
depression follows the precedent of 1875, but reckoning from 
the maximum, it would appear to have occurred most exception- 
ally early. It would seem, therefore, that the irregularity has 
not been so much in the principal or secondary minima as in 
the maximum of 1884, which fell later than the mean by nearly 
two years. M. Ricco anticipates that the true minimum of the 
eleven-year period will fall in 1890. 

A striking feature of the past year has been the great diminu- 
tion, and for some months, the almost total cessation of spot 
activity in the northern hemisphere of the sun, nearly all the 
principal groups having been located in the southern hemi- 
sphere. 
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one far less marked than that shown by the spots. The follow- 
ing numbers derived from notes by the Kev. S. J. Perry in the 
Ohtnnifory for February 1886, and March 1887, shows that the 
mean extent of the prominence arc has greatly diminished, though 
the mean height of the prominences has suflfered little change. 
This diminution in extent was especially marked during the last 
three months of the year. 


Variable Start 


Mean height of Mean height 
chromosphere, of 

excluding prominences 
prominences 


Mean extent 
of prominence 
arc 


1885 8 00 ... 28 67 ... 28 25 

1886 8*05 ... 2478 ... 13 36 

Mean 1880101885 ... 8 07 ... 2571 ... 32 45 

The **mean extent" for October is 9“ 54', for November 
f 25', and for December 9® 31'. 

Comet 1887 (Barnard, FEBurARv 15).— Prof. Boss has 
'i^ished other elements of this cornet than those he gave in 
lis 6rst circular, the first set of elements being thus superseded. 
They arc as follows : — 

T = 1S87 March 28 47 

w rr 36 37 ) 

^ = 135 28 [ Mean Eq. 1887-0 

i ^ 139 45 ' 
log </ - I '0059 

^rof. Krueger {Astr, jVuch., No, 2774) has computed the 
ollowing ephemcils for Greenwich midnight from these 
dements : — I 


►f the private observatory of Mr. Warner, of Rochester, N.Y. , j 
las recently published a pamphlet giving u tlescription of the i 
[ome and id-inch refractor and orher accessories of the obser- | 
atory. The groat telescope ha*, been used by .Mr. Swift, since i 
uly 1S83, in a systematic searcli ior new nebuLc, of which 540 ’ 
;ave been discovered up to Januaiy 1, 1887. The places and ' 
escriptions of over 400 of them are given. Mr. Swift is also j 
■'^<^^*‘ching for comets, dlie pa njihlot, in addition, j 
ontains a list of the recipients of the Warner Prizes for cometary j 
nd other astronomical (iiscoverios, as well as a reprint of the 1 
ssays on comets and on the ** sky-glows” of 1883 and 1884, to 
vhich prizes have lieen adjudged. 

ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 MARCH 13 19 

' pOR the reckoning of time the civil day, commencing at 
^ •* Greenwich mean midnight, counting the hours on to 24, 
s here employed. ) 

At Greenwich on March 13 

Sun rises 6h. 21m. ; souths, I2h. 9'n. 39 •3s. ; sets, lyh. 58m. ; 
deck on meridian, 2® 56' S. ; Sidereal Time at Sunset,* 
5h. 22m. 

Moon (at Last Quarter March 16) rises, 2ih. 43m.*; souths, 
3h, 8m. ; sets, 8h. 23'n. ; deck on meridian, 9'’ 34' S. 

Planet Ri.se.s Souths Sets Dccl. on meridian 

h. m. h. m. h. m. , , 

Mercury ... 6 22 ... 12 54 ... 19 26 ... 5 33 N. 

Venus 7 6 ... 1339 ... 2012 ... S 52 N. 

Mars 6 41 ... 12 46 ... 18 51 ... o 15 N. 

r®P«‘er 2149 *,.. 252 7 55 ••• n S3 S. 

Saturn- u 34 ... ,9 43 ... 3 52* ... 22 29 N. 

* Indicates that the rising is that of the preceding evening and the setting 
ihat of the following morning. 

Oceultation of Star by the Moon (visible at Greenwich) 

Corresponding 

March Star Mag. Dttap. Reap. jn«le» from ver- 

• ' tex to right for 

inverted image 

_ h. m. h. m, o o 

14 — 7 Librae 4^ ... 3 j6 ... 5 10 ... 82 252 


5 33 N. 
S 52 N. 
o IS N. 
II S3S. 
22 29 N. 


14 ••• 7 Librae 
March h. 

17 14 


h, m. 

... 44 -- 3 56 

Saturn stationary. 


Star 

1 

[t.A. 

Dec! 







u Geminorum 

h. 

m. 






b. 

m. 


... 6 

8-1 . 

.. 22 

32 

N. . 

. Mar. 

15« 

0 

0 

M 

R Lyncis 

... 6 

5**9 • 

•• 55 

29 

N. ; 

• >> 

18, 



M 

R Crateris ... 

... 10 

55*0 . 

.. 17 

43 

S. . 


I9» 



M 

9 Libree 

... 14 

54*9 

.. 8 

4 

s. . 

• »» 

16, 

23 


m 

U CoroDse ... 

... 15 

13 *6 .. 

. 32 

4 

N. . 

• ft 

*7» 

3 

18 

m 

U Ophiuchi... 

... 17 

10*8 .. 

. I 

20 

N. . 

• If 

13. 

2 


m 





and 

[ at intervals 

; of 

20 

8 


W Sagittarii 

... 17 

57'8 .. 

. 29 

35 

S. . 

. Mar. 


22 

0 

M 

U Sagittarii... 

... 18 

25-2 .. 

• 19 

12 

S. . 

• If 

*5, 

21 

0 

m 

R Sagittae ... 

... 20 

8-9 .. 

. 16 

23 

N. . 

It 

i9» 



m 

U Capricorni 

... 20 

41*9 

. 15 

12 

S. . 

II 

16, 



M 

R Vulpecula* 

... 20 

59*4 •• 

. 23 

22 

N. , 

II 

19, 



M 

9 Cephei 

... 22 

25 0 .. 

. 57 

50 

N. 

• If 

18, 

II 

0 

M 


M signifies maximum ; vi minimum. 
Meteor- Showers 


Near a Persei 

3 Virgin is 

8 Ursa; Majori.s.. 
3 Draconis 
Serpentis 
K Cephei 


Slow bright meteors. 
March 17. 

Very swift meteors. 
Slow bright meteors. 


1B87 

R.A. 

Decl. 

lo;^ > 

log A 

March 13 

54 «3 

57 49 

N. 0 0162 

9 9430 

*5 • 

■ 52 53 

57 II 

00129 

9*9730 

o'oooS 

*7 • 

- 5 * -14 

56 39 

OOIOO 

19 - 

.. 50 41 

5 ^ II 

o‘oj76 

00265 

2( 

• 49 46 

55 4 ^> 

0*0056 

0*0400 1 

The Warner 

OliSERVATORV. — Mr 

. Lewis Swift, 

flirector j 


GEOGRAPHICAL NOTES 

On Tuesday last, the 8th inst., the Expedition under Mr. 
IT. M. Stanley for the iclicf of Emin Pa^ha, Jirrivcd at Simons- 
low n from Zanzibar, 'i'he) were to resume Ihcir voyage on 
Wednesday, afier taking supplies on bc»ard. Mr. Stanley is 
accompanied by Ti])i)oo 'I'i}), tlirough whose agency, it is ex- 
pected, Stanley Falls will be restored to the Congo State. 
Messengers have been sent across the continent to the Congo, 
and Mr. Stanley expects that a large addition to his caravan 
w'ill be awaiting him when he arrives on the Upper Congo. 

EiEur. Baert, of the Congo Free Stale, has recently 
made a journey up the Mongalla, a northern tributary of the 
Congo, considerably to the cast of the Mobangi. The river had 
previously been navigated to some extent by Mr. Grenfell, but 
Lieut. Hacrt has succeeded in getting much beyond Gren- 
felPs furthest. In fact, he attained the limit of navigation, at 
over 200 miles from the mouth of the river, where its course is 
broken by falls, d'hc river flows in a general southward direc- 
tion, through a well-wooded country, and its rapids are situated 
in about 3" 30' N. lai., and 22” E. long. I'he Mongalla is very 
sinuous ; its rapids are situated in a mountainous district 
inhabited by a pco]>le named Sebi, who do good work in iron. 

A Fricn'CH traveller, M. ChafTanjon, is exploring the 
Orinoco. He lias already surveyed the B«)livar and the San 
Fernando, and discovered numerous errors in existing maps. 
He has made large collections in ethnology, archtcology, and 
philology. He hoped to solve the puzzling problem of the 
Casiquiare, and reach the sources of the Orinoco last December. 

In the first number for 1887 of the Mitteilungcn of the 
Vienna Geographical Society, is a German translation of the in- 
teresting paper by I). I.sabelo de los Keyes, on the Tinguians of 
the Philippine Island, Luzon. The author is himself an Ilocan, 
a tribe which marches with the "I'inguians, and ha.s had excep- 
tional Opportunities of invc-stigaling the origin, and cu.sloms, 
and beliefs of his fellow-countrymen, and, being educated, can 
tell what he knows. A good map accompanies the paper, and 
to this Dr. Blumentrilt contributes explanatory text. To the 
same number Herr PM ward Gla.ser contributes a sketch of his 
journeys in South Arabia, which, while mainly for archasological 

{nirpo.ses, have yet been the means of adding much to our 
mowledge of the little-known South Arabian mountain land, 

The Bollettino of the Italian Geographical Society for 
January publishes a detailed . account of the recently ac- 
quired Italian possessions on the Red Sea coast, extracted 
from an official memoir presented to the Chamber of 
Deputies by S. E. di Robilant. These possessions are grout>ed 
under three separate divisions; (i) territory garrisoned and 
administered by Italy, including Massowa, Emberemi, the Abd- 
el-Kader peninsula, Ghcrar, Taulud Island, and the ne^hbour- 
ing Dahlak Archipelago; (2) protected territory, comprising the 
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ii^ast-lands from Adiilis (Annesley) Bay southwards to Assab, 
with stations at Hawakil, Mader, and Ed ; (3) territory placed 
;iiader the absolute sovereignty of Italy — Assab and surrounding; 
district stretching for thirty -six miles between Ras Dermah and 
tas Sinthiar, and including the neighbouring islets, annexed in 
|uiy 1882, Massowa, the centre of government, occupies a strong 
position on an island connected by an embankment with Taulud, 
|nd defended by forts at (Iherar and on the Abd-el-Kadcr 
l^eninsula. Since the Italian occupation it has been largely 
i^ebuilt in European style, and according to a rough census 
|aken in September 1885 has a population of about 5000. 
pThere are several mosques, a Catholic church attached to the 
french mission, and a rncteorcdogical observatory where obser- 
jifrations have been regularly recorded since May 1885. During 
|his period the temperature has varied from 19^*1 C. in January, 
Jo 42®‘8 in August, with a mean of about 26“ *4. 


J Dr. Otto Kru mm et, publishes in the ZtUschrift Jut' wissen^ 
kchaftliche Geographies under the title of “The Relief of the 
^Australian Mediterranean,” i.e. the sea lying between Australia 
and the islands on the north, some valuable data as to recent 
soundings therein. They arc as follows : — 


S Lat. 

< 45' 
4 29' 
4" H' 
3 ^ 58' 
3^ 45' 
32' 

’ 22' 
12' 
3' 
S3' 

’45' 


1’’.. T.onff. 

T^epth in f.itlionis 

123 

40 

90 

123* 

48' 

no 

123" 

5 S' 

80 

124" 

10' 

55 

124" 

18' 

t>o 

124" 

34' 

60 

124^ 

51' 

75 

125" 

10' 

90 

* 25 ^ 

22' 

120 

125'’ 

3 fi' 

105 

125^ 

48' 

90 


< )n the other hand, Dr. Kriimmcl recalls the fact that we have 
the neighbouring Banda Sea in a depth of 2000103000 fathoms. 
These data seem to indicate that between Celel)es and Tbiru there 
exists a sub- oceanic ridge. We cannot say whether it extends 
over Ceram to New Guinea, and so indicates an ancient land- 
bridge between Asia and Austi alia, for between Ceram and New 
Ciuinca we have no soundings, and those on the borders of the 
strait between Bum and Ceram are from 1500 to 3000 fathoms. 


Mr. W. Grtoos has published a facsimile of the famous map 
of the world lent by the Rope to the Colonial and Indian Ex- 
hibition, and placed in the West Indian section. This map, 
which is a copy of the chart in which Tope Alexander drew the 
line dividing the possessions of Spain and Portugal in the New 
World, was bequeathed to the Pope by the last of the Horgias 
in 1830, and has since then been preserved with much jealousy. 
It is drawn on a sheet of vellum seven feet long by three broad. 
The colours of the original are reproduced. 


ON RADIANT-MATTER SPECTROSCOPY:— 
EXAMINATION OF THE RESIDUAL GLOJF^ 

II. 

IN the search for bodies giving discontinuous phosphorescent 
spectra I have submitted a great number of earths and com- 
binations to the electric discharge in r/aruOf and have noted the 
results. As the superficial phosphorescence apart from the 
composition of the emitted light has formed the subject of 
several recent papers by my friend M. Lecoq de Boisbaudran, 
before the Academic des Sciences, it may be useful if I place 
on record some of the more striking facts which have thus come 
under my notice. The bodies are arranged alphabetically, and, 
unless otherwise explained, were tested in the radiant-matter 
tube in the form of ignited sulphates. 

Alumina^ in any of the forms which give the crimson line 
(\6942— 6937), has a very persistent residual glow. In the 
phosphoroscope rubies shine with great brilliancy. This phos- 
phorescence of alumina has recently been the subject of a paper 
read l>efore the Royal Society (Roy. Soc. Proc. vol. xlii., 1887, 
P- 25). 

Antimony oxide with 95 per cent, of lime (in the form of 
Ignited sulphate). — White phosphorescence, the spectrum show- 
ing a broad space in the yellow, cutting the red and orange off. 

* PfP*r rtftd before the Royal Society by Mr. William CrooJres, F.R.S., 
on February r;. Continued from p. 438, 


In the phosphoroscopes the residual glow is very strong, and of 
a greenish colour. The spectrum of the residual lignt shows 
that the red and orange arc entirely obliterated, leaving the 
green and blue very lunnnous. Antimony oxide with 99 per 
cent, of lime gives a pale yellowish phosphorescence, which on 
heating turns red. In other respects it is like the 5 per cent, 
mixture. 

Arsenious acid with 99 per cent, of lime gives a greenish 
white phosphorescence like pure calcium sulphate. 

Barium 5 per cent., calcium 95 per cent. — The sulphates 
phosphoresce green, with specks of yellow and violet, The 
spectrum is continuous, with slight concentration in the red, 
great concentration in the green, and in the orange a broad 
black band hazy at the edges. 

Bismuth 15 percent., calcium 85 per cent., phosphoresces of 
a bright reddish orange. 'The spectrum shows a tolerably sharp 
and broad dark band in the red and orange, and a strong con- 
centration of light in the green and blue; the spectrum being 
continuous and divided into two parts by a V)lack band in the 
yellow, as in the case of the antimony-calcium spectrum. In 
the phosphoroscope the red and orange disappear and the green 
and blue remain. Bismuth 7 per cent., calcium 93 per cent. — 
The action is similar to the 15 per cent, mixture, except the 
colour of the phosphorescence, which is whiter. In the phos- 
phoroscopc the red and orange ]»elow the dark band is cut off. 
With 2 per cent, of bismuth the same phenomena occur. With 
0*5 bismuth the phosphoiesceiicc is greenish blue and the spec- 
trum is continuous, with strong concentrations in the orange 
and green. The phosphoro cope cuts ofl' the red and orange. 

Cadmium I percent., calcium 99 per cent. — Similar to calcium 
sulphate, q.v. 

Calcium sulphate was prepared from a colourless and trans- 
parent rhomb of Iceland s\)ar which had been used for optical 
purposes. It was dissolved in nitric acid, the nitrate was 
decomposed with distilled sulphuric acid, and the ignited 
.sulphate tested in the lube. The phosphorescence is bright 
greenish blue without bands or lines. In the phosphoroscope 
the colour is a rich green ; the spectrum shows the red and 
orange entirely cut off, leaving the green and blue ; the blue is 
especially strong. 

Calcium sulphates 'prc’pared from Prof. Breilhaupt’s calcites 
(Phil. Trans., 1885, Pait II., p. 697) were rc-examined. All 
phosphore.sce with the noninl greenish-blue glow of calcium, 
except No. ii, which gives a reddish glow. \ minute trace ol 
samarium was found in this calcire, but not enough to affect the 
colour of the glow. In the phosphoroscope all the specimens 
give a continuous spectrum beyond the yellow, the red and 
orange being cut off .as u-ual. 

Chromium 5 per cent., calcium 95 per cent., as sulphates, 
gives a pale reddish phosphorescence. In the phosphoroscope 
the colour is green, and the red and orange are cut off. I per 
cent, of chromium with calcium phosphoresces green in the cold, 
and becomes a red when slightly liealed. The behaviour of 
chromium with aluminium has already been described (Roy. Soc. 
Proc. vol. xlii. p. 28, et s \ 7 .) 

Cotper sulphate with 95 per cent, calcium sulphate behaves 
like calcium sulphate. 

Diammds phosphoresce of various colours. Those glowing 
pale blue have the longest residual glow, next come those 
phosphorescing yellow ; i am unable to detect any residual gl-)W 
in diamonds phosphorescing of a reddish colour. A lai^e 
diamond of a greenish hue, very phosphorescent, shines almod 
I .as brightly in the phosphoroscope as out of it. 

' Glucina phosphoresces of a rich blue colour. There appears 
to be no residual glow with this earth in the phosphoroscope. 

Lanthanum, — All the specimens of lanthanum sulphate I 
h.ave examined in the radiant-matter tube phosphoresce of a 
reddish colour, and give a broad hazy band in the orange, with 
a sharp line — i/a’'2 & — superposed on it. This is identical with 
the line of Gf, one of the constituents of the samarium phos- 
phorescent .spectrum. Calcium adde<l to lanthanum changes the 
colour of the phosphorescence from red to yellowish, and brings 
out yttrium and samarium lines, these metals being present as 
impurities ; the G5 and Cia lines are also seen, but the space 
which should be occupied by the Gi8 green is now a dark sf^e. 
I have shown that when G8, Ga, and Gj9 are present in veiy 
small miantities with lime, ihc lines of G8 and Ga are intensified, 
while that of is weakened. This new result seems to show 
that if only a small trace of is present with lime and lan^ 
thanum, the green line is not only suppressed, but the qttendiing 
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action has actually extended so far as to neutralise that part of 
the continuous lime spectrum having the same refrangibility as 
the Ci/S line, the result being a black space in the spectrum. In 
the phosphoroscone the line of Ge is visible at the lowest speed; 
G8 comes in at an interval of 0*0335 second, and the G« line 
immediately afterwards, 

LtaJ sulphate, by itself, in the radiant-matter tube glows with 
a nearly white colour, giving a continuous spectrum. In the 
phosphoroscope the red and orange are cut off, leaving a strong 
concentration of light in the green and blue, 5 per cent, of 
lead added to calcium sulphate phosphoresces like lime. 

A/ai>;/rsia phosphoresces pink. 5 per cent, with lime, as 
sulphates, give a greenish piiosphorescence, with a tendency to 
turn red as the powder heats. The Oriental ruby containing 
about between i and 2 per cent, of magnesia, a mixture was 
prepared of acetate of alumina with 2 per cent, of magnesia, 
and tested after ignition. It gave no spectrum or lines. This 
was done to see if the crimson line of aluminium might Ik; due 
to the presence of magnesia, 

Nicl'd added to calcium sulphate in the proportion of 5 per 
cent, makes no alteration in the usual phosphorescent phenomena 
of calcium. 

Potassium^ 5 |>er cent., added to calcium sulphate gives a * 
bright piiosphorescence, and made the residual glow very 
persistent. 

Samarium. — 'fhe phosphorescent behaviour of this body, 
alone and mixed with other substances, has been fully described 
in my paper on samarium (Phil. Trans., 1885, Part IL, pp. 
709-21.1 

Scandium^ either in the form of earth or sulphate, pho^iphor- 
esces of a very faint blue colour, but the light is too feeble to 
enable a spectrum to be seen, .\ddition of lime does not bring 
out any lines. 

Sodium sulphate mixed with an excess of calcium sulphate 
gives a greenish tinge to the usual colour of the phosphorescence. 
The sodium line is visible in the spectrum. 

Strontia in the radiant -matter tube glows with a rich blu 
colour, showing in the spectroscope a continuous spectrum with 
a great concentration of light in the blue and violet. In the 
phosp'.ioroscojie the colour of the glow’ is bright green, showing I 
in the spectrosc j[>c a continuous spectrum, with the red and blue 
ends cut off, A mixture of calcium sulphate with 5 j>cr cent, of 
strontium sulphate behaves like calcium suljihate alone. 

Thorium^ as oxide or sulphate, refuses to phosphoresce, and the 
tube rapidly liecomes non-conducting. A tube with thoria at one 
end and a phosphorescent earth such as lime orytrria at the other 
end, and furnished w ith a jiair of poles near each end, at a 
particular exhaustion is non-conduciing at the thoria end, while 
It conducts at the yttria end. If the wires of the induction coil 
are attached to the poles at the thoria end, no current will pass ; 
rather than pass through the tube, the spark prefers to strike 
across the spark gauge — a striking distance of 37 mm. — showing 
an electromotive force of 34,040 volts. Without doing anything 
to affect the degree of exhaustion, on transferring the wires of the 
induction coil from the thoria to the yttria end, the spark passe.*, 
at once. To balance the spark in air the wires of the gauge 
roust be made to approach till they are only 7 mm. apart, 
equivalent to an electromotive force of 6440 volts ; the fact of 
wnether thoria or yttria is under the poles making a difference of 
27,600 volts in the conductivity of the tube. The explanation of 
this action of thoria is not yet quite clear. From the great 
difference in the phosphorescence of the two earths, it is evident 
that the passage of the electricity through these tubes is not so 
much dependent on the degree of exhaustion as upon the phos- 
phorogenic property of the body opposite the poles. This view 
is .supported by the fact th.at the thoria may \yc replaced by a 
metal wire, when the same obstructive action will result. 

Lime does not give pho.sphorcscent j^roperties to thoria, if this 
earth be pure, hut it brings out the lines of yttrium and samarium 
which are almost always present in small qnantiiies in thoria 
unless it has been specially purified. 

7tn with 95 per ^nt. of lime gives the lime phosphorescence 
only. 

Thulium and erbium together phosphoresce with a green li^ht, 
giving the erbium spectrum already described before this Society 
(Hoy. Soc. Proc. vol. xl. p. 77, Fig. i, January 7, 1886). There 
is, in addition, a faint blue line apparently double (see 
“Ytterbium”). The addition of lime causes the mixture to 
phosphore.sce of a pale blue colour. The s;>ectrum now shows a 
bright blue band, in the same position as the faint double blue 


band seen in the absence of lime. The blue line of Ga is also 
seen, and a faint line of G8, The red line of Gtj, one of the 
constituents of the ordinary yttria spectnim, is prominent in this 
spectrum. 

Tunpteft and uranium^ each mixed W'ith 95 per cent, of lime, 
only give the lime spectrum. 

y'Nerdium . — I have not yet succeeded in preparing this liody 
of trustworthy purily ; but through the kindness of Prof. Cl^ve, 
M. de Marignnc, and Prof. Nilson, I have been enabled to 
experiment w’ilh specimens of ytteihia prepared by these chemists. 
Prof. CIeve'.s ytterhin, in the form of sulphate, gives in the 
radiant-matter tube a l>liie phospliorescence, the spectrum of 
which shows a strong double blue band,^ together with traces of 
the GSand the erbia green lines. The addition of lime broadens 
the blue band and makes it single. Prof. Cl^ve writes that this 
ytterbia may contain some traces of thulla, perhaps also of erbia, 
but scarcely any other impurities. Measurements in the spectro- 
scope give the following approximate results : — 


Sc.'ile of 

spectre- . j Remarks 

scope 


8*63 J 4626 I 4673 ’ Commencement of first blue line. 

I ! This edge is very hazy. 

^*54 ^ 4574 > Centre of the first blue line. 

S*45 I 4524 4885 i End of first blue line. 

8*44 ; 4518 4898 j Centre of dark interval between 

1 ' the Iw’o blue lines. 

8*40 ! 4475 ! 4994 ' Centre of second blue line. This 

j line is narrower than the first 

I ' line. 


The following .are measurements taken with the mixture of this 
ytterbia and lime : — 


Scale .if , . 

pcctro- ^ j I Remarks 

scope j j 


8*71 4674 4577 point there is the con- 

tinuous spectrum of li -calcium. 
Here a black space commences. 

®*5*5 I 4555 4^*9 Commencement of a hazy blue 

b.and. 

8*475 ' 4538 4855 F.nd of hazy blue band. ThH 

j band is of considerable bril- 
li.aucy. 

These blue bands are seen much fainter without lime, and arc 
about as strong in the mixture of thulia and erbia with lime 
de.scribed above. I had ascribed them to ytterbia, when Prof, 
Nilson kindly forwarded me a small specimen of ytterbia, con- 
sidered by him perfectly pure, and used for his atomic weight 
determinations. This ytterbia gives absolutely no blue bands. 
The origin of these bands therefi^re remains uncertain. 

Ytterbia from Prof, Nilson, in the form of sulphate, refuses 
to phosphoresce without the addition of lime. When lime is 
added it only brings out traces of the phosphorescent bands of 
G*, Q0f and Ga. Evidently these are impurities. 

Ytterbia from M. de Marignac is identical with that from M. 
Cl^ve, as far as my examination can go. In sending me this 
ytterbia M. de Marignac warned me that he was very far from 
thinking it pure. 

Yttrium , — During the fractionation of the higher fractions of 
yttria ( f-6, ri8 and 119), a very sharp green line sometimes 
makes its appearance, situated between G)8and G7 (approximate 
position on the i/A." scale, 325). It in very faint, and is not 
connected with the orange line of S5, although it is as sharp. 
The yttria showing these lines phosphoresces of a transparent 
golden-yellow colour, the fractions at the other end phos- 
phorescing yellowish green. 

I have previously described the action of a large number of 

* Thin ii the band spoken of in my Royal Society pager of June 9 last 
(Roy, Soc, Proc, vol. xL 1886, p. 507), provmoiially cahw 07, aiicl ascribed to 
ytterbia. If it is not due to ytterbia it is a new bodyi 
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iodies on the phosphorescence of samarium (** Ou Radiant- 
natter Spectroscopy ; Part 2, Samarium,” Phil. Trans., 
1885, Part II. pp. 710-22.) The experiments resulting in the 
kilo wing observations were tried at about the same time. I will 
mscritw them in alphabetical order. Unless otherwise men- 
Poned all the mixtures were in the form of anhydrous sulphates. 
I Yttrium 5 per cent., aluminium 95 percent., gives a good 
ijttria spectrum ; the blue line of Ga is very distinct, and the 
Souble green of G;3 is well divided. In the phosphoroscope the 
pi9 and Ga lines first appear simultaneously, then the G5 

I Yttrium 99*5 per cent., bismuth 0*5 per cent. — 'Phe spectrum 
Is bright, and on close examination a trace of samarium green, 
IG7, IS to be detected forming a wing to the G5 line, lii the 
phosphoroscope the citron line of G5 entirely disappears and the 
isamarium double green line, which out of the phosphoroscope is 
almost obscured by the great brightness of G5, now appears 
distinctly, together with the green line. VUrium 95 per 
cent., bismuth 5 per cent., gives the usual yttria spectrum. No 
G8 line appears in the phosphoroscope at any speed. At first 
only the Gj3 line is .seen, and next the Ga line appears, as in 
yttria. On gradually increasing the percentage of bismuth the 
spectrum of yttria grows fiiinler, until with 95 ])er cent, of 
bismuth the phosphorescence is had and the spectrum laint. 

Yttrium 5 per cent., cadmium 95 per cent., gives a brilliant 
phosphorescence, but the spectrum is almost continuous. In the 
phosphoro-scope a faint concentration of light is seen in the 
green, which becomes sharper as the speed increases. 

The action of calcium t>n the phospliorescencc of yttrium has 
already been described. 

Yttrium and cerium. — Cerium has the effect of deadening the 
brilliancy of the yttrium spectrum in proportion to the quantity 
added. All the bands remain of thdr normal sharpnass. 

Yttrium 5 per cent., copper per cent., phosplioresces very 

feebly. 

Yttrium 90 per cent., didymiurn 10 per cent. — This mixture 
gives a good yttria spectrum. Yttrium 70 per cent., clidymium 
30 per cent., pho.sf}liorcsces very fairly, and gives all the usual 
lines. 

Yttrium 50 per cent., didymiurn 50 per cent., refuses to 
phosphoresce. The tube is either too full of gas to allow the 
phosphorescence to be seen or it becomes non-conducting. 
When the mixture is illuminated by the glowing gas the absorp- 
tion-lines of didymiurn in the green are seen. With higher 
proportions of didymiurn the same results are produced. On 
adding 25 per cent, of lime to the mixture containing 50 per 
cent, of didymiurn the yttria spectrum is brought out very well. 
Lime added to a mixture of 10 per cent, yttria and 90 per cent, 
didymiurn brings out the yttrium spectrum fairly, but the tube 
soon becomes non-conducting. 

Yttrium 5 per cent. giucinum 95 per cent, gives a bright 
phosphorescence, but the definition of the spectrmn lines of 
yttria is bad. 

Yttrium 5 percent., thallium 95 ]>er cent. — No spectrum is 
given by this mixture ; it turns black and refuses to phosphoresce. 

Yttrium 5 per cent-, tin 95 per cent., pliosphorcsces faintly, 
the lines being very indistinct. 

Yttrium 5 per cent., titanium 9$ per cent., acts like thoria, 
and the tube becomes non-conducting. 

Yttrium 5 percent., tuftg'sten 95 percent. — 'I his phosphoresces 
of a bright yellow colour, the spectrum is brilliant, but the lines 
are not sharply defined. In the phosphoioscope the colour 
becomes greenish, and the spectrum shows only the green lines 
of 0$. 

Yttrium 5 per cent., zinc 95 per cent.-— The phosphorescence 
is of a pale yellowish-white, and the spectrum is very brilliant, 
l>eing equal to that shown by 30 per cent, of yttrium with 
barium, calcium, magnesium, or strontium. In the phosphoro- 
scope the colour becomes reddish, and the G/8 green line is the 
first to come. No citron line is seen. If the yttrium contains 
a trace of samarium, the samarium spectrum, which is scarcely 
seen under ordinary circumstances, now comes out distinctly. 

Zinc sulphate mixed with 95 per cent, of calcium sulphate 
phosphoresces a bright bluish-green colour ; the spectrum contains 
no bands or lines. 

Zinc sulphide (Sidol’s hexagonal blende, Comptes rendus, 
yol, Ixii., i886, pp. 999-icoi ; vol. Ixiii., 1886, pp. 188-89). — 
This is the most brilliant phosphorescent body 1 have yet met 
with. In the vacuum tube it begins to phosphoresce at an 
exhaustion of xAveral inches below a vacuum. At first onlv a 
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green glow can be seen ; as the exhaustion gets better a little 
blue phosphorescence comes round the edges. At a high 
exhaustion, on passing the current the green and blue glows are 
about equal in brightness, but the blue glow vanishes imme- 
diately the current stops, while the green glow lasts for an hour 
or more. In the phosphoroscope the blue glow is only seen at 
a very high speed, but the green glow is seen at the slowest 
speed, and the body is almost as bright in the instrument as out 
of it. Some parts of a crystalline ma-s of blende which, under 
the action of radiant matter, leave a glow with a bright blue 
colour, leave a green residual light when the current ceases ; 
other parts which glow blue become instantly dark on stopping 
the current. 

The different action of calcium, banum, and strontium on the 
constituents of yttrium is an additional proof, if confirmation be 
needed, that the bodies 1 have provisionally called Ga, G/8, G8, 
&c. (Roy. Soc. Proc. vol. xl. 1886, p. 502), are separate 
entities. It may be as well here to collect together the evi- 
dence on which I rely to support this view. I will take the 
bodies seriatim : — 

Ga. — An earth phosi)horcscing with a blue light, and showing 
in the spectroscope a deep blue line, of a mean wave-length 
482. This earth occurs in different i)roporlions in purified 
yttria from different minerals. Samarskite, gadolinite, hiel* 
mite, monazite, xenotime, euxenitc, and arrhenite contain most 
Ga, whilst fluocerite and ceritc contained notably less of this 
constituent. The addition of lime brings out the phosphor- 
escence in Ga in advance of that of the other constituents. The 
\>ehaviour in the phosphoroscope of Ga when mixed with the 
alkaline earths also points to a difference between it and its 
associates. With lime the blue phosphorescent band of Ga 
comes into view at a very low speed, the or<lcr of appearance 
with a small quantity of lime being G/3, Ga, G8, and with a 
large quantity of lime, G5, Ga, (J/8. Employing strontia 
instead of lime, the order of appearance in the phosphoroscope 
when the quantity of strontia is small is G/3, Ga, G 77 , and when 
the quantity of strontia is in excess, Ga, G17, G/3. Baryta in 
small quantity brings out the line-, in the pliosphoroscope in the 
following order, G/8, Ga, G??^: but when the baryta is in excess 
the order is G^, Gr|, Go. The cfieinical position taken up by 
Ga in the fractionation scheme precludes it from being due to 
the bodies I have called G/3, G7, G^, Gf, S7, or S5, It closely 
accompanies G5 (the earth giving the citron line), concentrating at 
the least basic end, and I have not yet succeetled in effecting a sepa- 
ration of the two. If, therefore, Go is not a separate entity, its 
blue line must be due to the citron-band-forming body called 
CiS. The difference between Go and G5 is brought out in a 
marked manner by the phosphoroscope when baryta or strontia 
is present ; the citron line of G5 being entirely suppressed, while 
the blue line of Ga is brought out with enhanced brilliancy. For 
these reasons 1 am inclined to regard Go as a separate body, 
although the evidence in favour of ibis view is not so strong as 
in the case of some of its other associates. 

G/3. — An earth phosphorescing with green light, and showing 
in the spectroscope a close pair of greenish-blue lines of a mean 
wave-length of 545. This earth can be separated by chemical 
fractionation from the other constituents of yttrium. It con- 
centrates at the most basic end, and is present in the samarium 
which invariably makes its appearance at this end of the frac- 
tionation of yttrium. It is one of the prominent lines in Ya, 
where also it accompanies some of the samarium lines. G/3, 
however, is not a constituent of .samarium, for it is easy to 
purify samarium by chemical means so that it does not show a 
trace of the G/3 green lines, although it is vei7 difficult to get 
G/8 free from some of tlie samarium lines. The residual phosphor- 
^cence of G/3 is very considerable, and its green lines show first 
in the phosphoroscope when only yttrium is present. The addi- 
tion of lime keeps back the glow of G/8, and brings forward 
that of G5. Strontium and barium act on G/8 very differently 
to lime. A small quantity of strontium brings forward the 
residual glow of G/3, whilst in large quantities strontium keeps 
the phosphorescence of G/8 back to the last. 

G7. — An earth phosphorescing with a green colour, and 
showing in the spectroscope a green line having a wave-length 
of 564. This is one of the least definite of all the supposed 
new bodies. It appears to be a constituent of samarium, occur- 
ring in the fractionation of yttrium among the most basic consti- 
tuents connecting yttrium and samarium. Its point of maximum 
intensity is, chemically, very well marked, and is at a different 

Tjarf- nf tli#» frArtirtnalinTi «if*h<*ini* tn thrttu^ of th#» of bmp linM rS 
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^mariuin, especially G^. On dilution with litne, the phosphor- 
escent line of G7 vanishes before that of G#. 

OS , — An earth phosphorescino; with a citron coloured light, 
and showing in the spectroscope a citron line having a wave- i 
length of 574. G5 is one of the least basic of all the bodies ! 
associated in yttrium, occurring almost at one extremity of the 
fractionation. It is not very difticult to separate chemically G® 
from all the other accompanying bodies except the one which I 
have called Ga (giving the deep blue line). Not only can G® 
be obtained free from the other four constituents of yttiiura, 
but the body called by M, de Marignac Va is a proof that the 
other four components of yttrium can be obtained quite free from 
G®. Idme intensifies the phosph >rc>cence of G8, and deadens 
that of while strontium has the opposite action. The 
behaviour of G® in the phosphoroscope, when mixe<l with lime, 
strontia, or baryta, also affords a striking evidence of individual- 
ity, lime enhancing the residual glow, while ^trontia or baryta 
altogether suppress it. 

Ge. — An earth phosphorescing with a yellow colour, and, in 
the spectroscope, showing a sharp yellow line having a wave- 
length of 597* it is seen in the samariirn spectnim as a sharp 
yellow line superposed on a ha/y double band. As 1 have | 
already pointed out, CJe fractionates out high up among the most | 
basic earths, and generally accompanies lanthanum. In the phos- 
phorescent spectrum of lanthanum the line (if is seen quite free 
from the lines of other bodies. 

Gf, — An earth phosphorescing with a red light, showing in 
the spectrosco}>e a red line of wave-length 619. This body is | 
always more plentiful in yttrium obtained from samarskite and i 
•cerite than from gadolinite, hiclmite, an<l euxenite, and is almost 
absent in yttrium from xenotime. ( iC is (^f about intermediate 
basicity. Working with samarskite yttria, GC becomes oust 


brilliant after the line of Grt has completely disappeared. Further 
fractionation causes the line of GC to fade out, and the citron and 
blue lines are then left. 

The phosphorescence of GC is developed to a different extent 
according to the metal with which' the yttria is mixed, The 
order (beginning with the substance having the greatest action) 
is zirconium, tin, aluminium, bismuth, gluciniim. 

G17. — An earth phosphorescing with a deep red light, and 
' showing ill the spectroscope a red line having a wave-length of 
647. Like its fellow red constituent, occurs most plentifully 
: in samarskite yttrium, and scarcely at all in yttrium from hielmile, 

! euxenite, and cerite. It is the first of the strictly yttrium con* 
j stituents to separate out, on fractionation, at the most basic 
I extremity, leaving Ga, Gj3, G®, and GC- In almost all samples 
i of yttria, except when very highly jnirified, (iij is seen very 
brilliantly, and by its side can be detected the faint fed band of 
! samarium. In the phosphoroscope the line of G?j is the last to 
{ appear when yttria alone is being observed ; strontia and baryta 
enhance the resMual glow of Gij, strontia in moderate quantities 
bringing it out before that of G0, while baryta brings it out 
after G 0 , 

S5. — An earth giving in the spectroscope when phosphoresc- 
ing a very sharp orange line of wave-length 609. I nave already 
(Roy. Soc. Proc. vol. ,\l. 1S86, p. 504) discussed the claims of 
this earth to be considered a scj:>arate entity. It is not present 
in the rare earths from gadolinite, xenotime, monazite, hielmite, 
euxenite, and arrhenitc ; it is present in small quantity in cerite, 
and somewhat more plentifully in samarskite. In samarskite 
yttrium it concentrates at a definite part of the fractionation. Its 
I sharp orange line is not strong enough to Ije seen in the phos- 
! phoroscope. A little calcium entirely suppresses the orange line, 
while samarium or yttrium seems to intensify it. 
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In addition to the above earths, it is not improbable tba; the 
sharp green line 325^ mentioned under ihc heading 

** Yttrium ” may be caused by still another earth. 

The brilliant and characteristic spark spectra yielded when 1 
certain elements are volatilised and rendered incandescent by the ; 
spark from a powerful induction coil are relied on by chemists 
as an indisputable proof of the identity of such elements. Bear- 
ing this in mind I have endeavoured to a'^certain how these 
yttrium constituents w’ould behave in respect to the spark 
spectrum. Do the definite system of lines in the old yttrium 
spark spectrum belong to one constituent only, or are the 
^trium lines broken up and distributed among the different 
bodies 1 have designated as Ga, G)B, kc. ? Also do the other 
constituents possess special .spark spectra of their own? Very 
careful and long-continued experiments have shown me that 
neither of these hypothetical cases occur. 

Tbe spark spectrum given by old yttrium is shown in the 
drawing (Fig. 5). It is chiefly characterised by two very .strong 
groups of lines in the red and orange. I now take the earth 
G®. This occurs near one end of the fractioning, and not only | 
differs from the parent yttrium in its phosphore.scent spectrum, j 
but by virtue of the process adopted for its isolation it must ; 
likewise differ in its chemical properties. On examining its i 
spark spectrum I see absolutely no difference between this ! 
spectrum and the one given by old yttrium. 

1 now pass to the other end of the fractionation of yttrium, 
where occurs a concentration of a body giving a totally different 
phosphorescent spectmm from the one at the first end. And it 
also differs cheancally from old yttrium, and in a more marked 
manner from its brother, G®, at the other extremity of the frac- 
tionation. Here again its spark spectrum is perfectly identical 
both with old yttrium and with G®, and however closely I 


examine these three spectra in my lab )ratory, the whole sy.stem 
of lines Is still identical. 

Respecting the theoretical considerations involved in these 
results, 1 see two iK)ssibie explanations of the facts broucht 
forw'ard. According to one hypothesis, research has somewhat 
enlarged the fiehl lying between the indications given hy ordinary 
coarse chemistry and the searching scrutiny of the prism. Our 
notions of a chemical clement have exp.anded. Hitherto, the 
molecule has been regarded as an aggregate of two or more 
atorus, and no account lias l^een taken of the architectural design 
on which these atom.s have been joined. We may consider that 
the structure of a chemical element is more complicated than 
has hitherto been supposed. Between the molecules we are 
accustomed to deal wdih in chemical reactions and the ultimate 
atoms, come smaller molecules or aggregates of physical atoms j 
these sub-molecules dilfer one from the other, according to the 
position they occupicrl in the yttrium edifice. 

An alternative theory commends itself to chemists, to the 
effect that the various bodies discussed above are new chemical 
elements differing from yttrium and samarium in ba.Hic powers 
and f everal other chemical and physical ‘ properties, but not 
suflickntly to enable us to effect any but a slight separation. 
One of these bodies, G®, gives the phosphorescent citron line, 
and also the brilliant electric spectrum. The other seven clo 
not give electric spectra which Can be recognised in the presence 
of a small quantity of G®, whilst the electric spectrum of GB is 
so sensitive that it shines out in undiminished brilliancy even 
when the quantity present is extremely minute. In the process 
of fractionation, Ga, G/8, G®, &c., are spread out and more or 
less separated from one another, yet the separation is imperfect 
at the best, and at any part there is enough GB to reveal its 
presence by the sensitive electric spark test. The arguments in 
favour of each theory are strong and pretty evenly balanced. 
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The compound molecule explanation is a working h^o- 
thesia, which I think may account for the facts, while it does 
not postulate the rather heroic altematiye of catling into exist- 
encc eight or nine new elements to explain the phenomena. 
However, 1 submit it only as an hypothesis. If further research 
shows the new element theory is more reasonable, I shall be the 
first person to accept it. 

Neither of these theories agrees with that of M. Lecoq de 
Boisbaudran, who also has worked on these earths for some 
time. He considers that what 1 have called old yttrium is a 
true element, giving a characteristic spark spectrum, but not 
giving a phosphorescent spectrum in vacuo. The bodies giving 
the phosphorescent spectra he considers to be impurities in 
yttrium. These he says are two in number, and he has pro- 
visionally named them Za and Z)8. By a method of his own, 
difiering from mine, M. de Boisbaudran obtains fluorescent 
spectra of these bodies ; but their fluorescent bands are extremely 
hazy and faint, rendering identification diflicult. Some of them 
fall near lines in the spectra of my Gj3 and G5, At first sight it 
might appear that his and my spectra were clue to the same 
bodies, but according to M. dc Boisbaudran the chemical pro- 
perties of the earths producing them are widely distinct. Those 
giving phosphorescent lines by my method occur at the yttrium 
extremity of the fractionation, uhere his fluorescent bands are 
scarcely shown at all ; whilst his fluorescent phenomena are at 
their maximum quite at the terbium end of the fractionation, 
where no yttrium can be delected even by the direct spark, and 
where my phosphorescent lines are almost absent. 


UN/VERSITV AND EDUCATIONAL 
INTELLIGENCE 

Cambru>ge. — (jirton College has withdrawn from the ar- 
rangement by which it was honed that a united scholarship for 
men and women might be established in geology and palseonto- 
logy out of the Harkness fund. The council of CJirton do not 
consider that the scheme proposed fulfils the essential condition 
of placing students of GIrton and Newnham on the same tenns 
as members of the University. A scheme has consequently 
been propounded for men alone, open lo B.Ads of not more 
than four year-*’ standing. The electors are to be the Vice- 
Chancellor, the Woodwardian Professor, the Examiners in 
Geology in the Natural Sciences Tripos for the current and the 
preceding year, and an additional elected examiner. The 
electors are lo take any steps they think desirable to ascertain 
the qualifications of candidates, and in making the award they 
are to have regard to proficiency in geology and palneontology, 
and to promise of future work. One scholar is to be elected 
annually ; but in case no person shall be deemed worthy of 
election, the income for the year is to go to a reserve fund, to be 
given, when advi able, to scliolars to aid them in prosecuting 
geological or pahcontological researches. 

The acceptance of the John Lucas Walker Studentship 
for the furtherance of original research in pathology, which 
has been offered to the University by the Attorney* (.ienera I, 
is to be voted on in the Senate to-day. The amended 
regulations provide that the studentship shall l>e usually 
tenable for three yearn, with power of further prolongation 
for two years more when exceptionally valuable work has 
been done by the student. The fund, consisting of abnit 
8300/. 4 per cent, debentures, is to be mam^cd by the Professor 
of Pathology for the time being, the Professors of Physic and 
Physiology, and the President of the London College of Phy- 
sicians.^ The studentship is not to be awarded by competitive ex- 
amination, but any other mode of ascertaining qualifications may 
be taken. After full announcement of a vacancy, the Professor of 
.Pathology is to nominate the best qualified candidate, but the 
other electors may overrule the nomination if they arc unanimous 
in favour of some other candidate. The student shall not 
necessarily be a member of Cambridge University, and may 
be of either sex. No occupation interfering with patho- 
logical research may be followed by the student, who is 
also to vacate his studentship if elected to a professorship 
or fellowship. At least three terms of study are lo be 
pursued at Cambridge, Exhibitions or prizes not exceeding 
50/. may from time to time be awarded by the managers to any 
person, except the student for the time being, in respect of any 
eissay, discovery, or meritorious service connected with or con- 
ducing to the science of pathology, and grants may be made 
tor the furtherance of original research in tlie science. 


The amended regulations for the Mechanical Sciences Ti ipo* 
also come to a vote to-day. 

The Senate has accepted the subscription of 500 /, offered 
through Prof. Newton to enable the University to become a 
Governor of the Marine Biological Association. 

The following new appointments of electors to various Profes- 
sorships have been made : Botany, Mr, Thiselton Dyer ; Political 
Economy, Right Hon, A. J. Balfour, M.P. ; Experimental 
Physics, Dr. D. MacAlister; Downing Professorship of Medicine, 
Dr. A. Macalister ; Mental Philosophy and Logic, Prof. A. 
Marshall ; Surgery, Dr. A, Macalister. The remaining appoint- 
ments are re-elections. 


SCIENTIFIC SERIALS 

American Journal of Science^ February. — Kilauea after the 
eruption of March 1886. Under thi-s general heading arc 
grouped three separate papers, disposed in chronological order, 
describing the appearance of the volcano at different times since 
the gieat outburst of last March. The first is a communication 
to Prof. W. 1). Alexander, Surveyor- General of the Hawaiian 
Islands, by J. S. Emerson, assistant in the Survey, dated August 
27, and embodying a scries of observations ranging from March 
24 to April 14. This paper is illustrated by a plate showing the 
crater and new lake drawn to a scale of i : 20,000. The second, 
by L. 1/. Van Slykc, Professor of Chemistry, Honolulu, de- 
scribes the general appearance of the volcanic district during 
the month of July, when considerable changes had already oc- 
curred, including a general upheaval in the centre of Halema’u- 
ma’u, and the rea])pearance of liquid lava in three different 
places. I’hc third comprises a report to Prof. Alexander by 
Mr. Frank S. Dodge, on the survey of Kilauea in the last 
week of September and the first of October, with a plate of the 
crater on a scale of 1 : 6ooo, Thi^ observer expects that perhaps 
in a few months the great central pit will again fill up and over- 
flow, as it did prior to the last eruption. — Volcanic action, by 
James D. Dana. The general question of igneous tlisturbances 
is discussed in connection with the recent eruptions of Kilauea, 
Vesuvius, and Tarawera. The author’s coiichisioas on the 
causes of these phenomena, as summed up in his “Manual of 
Geology” (1863), are mainly confiimed, being attributed to the 
hydrostatic pressure of the column of lava ; the pressure of 
vapours escaping in undei ground regions from tlie lavas, or pro- 
duced by contact with them, acting cither quietly or catastro- 
phically ; and the pressure of the subsiding crush of the crust 
forcing up the lavas in the conduit. — On the Coahuila meteorites, 
by Oliver Whipple Huntington. It is shown that the assumed 
new meteorite discovered near Fort Duncan, Maverick County, 
Texas, and recently described by Mr. \V. E. Hidden, is really 
one of the “ Coahuila irons,” described by J. Lawrence Smith, 
and supposed to belong to one fall, although found on the oppo- 
site side of the Rio Grande from Maverick County. — A new 
rhizostomatous Medusa from New England, by J. Walter Fewkes. 
This is a large acraspedote jelly fish, not only new to New 
England, but also unlike any yet captured on the Atlantic coast 
of North America. It was captured in September 1886 in New 
Haven harbour, and is allied to a common species found on the 
west European seaboard, Pikma {Rhizosionia^ auth.) octopus ^ 
Haeck., and to P. pulnu^i the Mediterranean. — A short study of 
the atmosphere of Lyrse, by Orray T. Sherman. The author’s 
observations lead to the conclusion that in stars known to possess 
a spectrum comprising bright lines, these lines, while persistent in 
place, are not persistent in intensity. Comparing Lockyer’s 
result in the study of the atmosphere with his own, he draws a 
general conclusion regarding the condition of the stellar atmo- 
sphere, describing it as consisting of an outer layer of hydrogen 
positively electrified, an inner layer of oxygen negatively electri- 
fied, and between them a la3*er of carbon mingling on its edge 
with the hydrogen. The electric spark passing through the 
mixture forms the hydrocarbon compound, whose molecular 
weight carries it into the oxygen region where combustion ensuea 
with the formation of carbonic acid and aqueous vapour, both of 
which descending under the influences of their molecular weight 
ar« again dissociated by internal heat, and return again to their 
original positi>ns. — Phenacite from Colorado, by Samuel L. 
Penfield, with notes on the locality of Topaz Butte, by Walter 
B. Smith. Some interesting facts are communicated with regard 
to the crystallisation of this remarkable mineml, the occurrence 
of which in the United States (Pike’s Peak, El Peso County, 
Colorado), was determined by Messrs. Cross and Hillebrand. 
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Topa* Butte, five miles north of Florissant, marks the southern 
limit of the ** crystal beds ” whence have come most of the 
specimens labelled Pile's Peak. The lar^jest phenacite ever 
found in this locality is a rough lenticular crystal about 15 mm. 
in diameter. — The norites of the Corllandt series on the Hudson 
River, near Peekskill, New York, by George H. Williams. In 
continuation of his memoir on the peridotites of the Cortlandt 
series {AmeHcan yournal of Science^ i886, p. 26) the author 
here begins a petrographic description of the massive rocks of 
this system. The present paper deals with the non-cbrysolitic 
rocks, norite proper and hornblende norite. He designates all 
rocks in which one*haIf or more of the non-feldspatbic con- 
stituents are hypersthene as norite, and names varieties of this 
after the prevailing accessory comp ment. — A method for subject* 
ing living protoplasm to the action of different liquids, by George 
L. Goodale. An apparatus is descri'ted by means of which the 
necessity is obviated of transferring specimens from the litre- 
flask to the stage of the microscope, all handling being thus 
avoided, while the object can be placed under the action of as 
large a quantity of liquid as may be desirable. — On the topaz 
from the Thomas Range, Utah, by A. N. Ailing. The topaz 
cr3rstals here under examination are from the cabinet of Prof. 
Brush, vai7 in length from 3 mm. to 10 mm., and are 
perfectly clear and colourless. — On a simple and convenient 
form of water battery, by Henry A. Rowland. A simple, con- 
venient, and cheap form of water battery is de.scribed, which 
the author has had in use for many years. 

BulUtin (ies Seiences MathSmathjueSt tome x. December 1886, 
tome xi. January 1887, Paris. — We single out these two recently 
issued parts, as they contain papers on subjects intimately con- 
nected with notices of Greek geometry, which we have from 
time to time communicated to NATitRE when giving an account 
of Dr. Allman’s contributions to Hermathena. In the 
MManges of the earlier number M. Paul Tannery has two notes : 
one of nine pages, entitled “ Democrite et Archytas” (see 
Gow’s ** History,” p. 129, and NATimE, vol. xx.xiv. p. 5t8) ; 
the other, of eleven pages, on “ Les (jeometres de rAcademie.” 
The later part has an article of, twelve pages, by the same 
writer, on ’*La Technologic des Klemcnts d'Euclide.” All three 
are quite up to M. Tannery’s well-known excellent form for 
thoroughness of research and soundness of inference. The rest 
of the matter consists as usual of reviews {inter alia^ of the French 
translation of Clerk Maxwell’s ** Electricity and Magnetism ” 
and Mr. Greenhills ** Differential and Integral Calculus”), and 
of useful abstracts of papers in the various Continental ami 
British mathematical journals. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, February 24. — “ Problems in Mechanism 
regarding Trains of Pulleys and Drums of Least Weight for a 
given Velocity Ratio.” By Prof. H. Hennessy, F.R.S. 

As trains of wheels, pulleys, and drums are frequently employed 
in machinery for the transformation of large and small velocities 
of rotation, it ap|>eared to the author desirable to inquire into 
the conditions which would favour the greatest economy of weight 
of the parts forming such trains. Eighty years since Dr. Thomas 
Youn^ had arrived at a theorem for the minimum number of 
teeth in a train of wheels and pinions with a given velocity ratio, 
and when the pairs of wheels and pinions are similar. By 
investigating the question of minimum volume o* minimum 
weight of trains the author has been led to the following 
results, which arc fully demonstrated in his jiaper : namely, that 
for a train of cylindrical pulleys composed of similar pairs the 
ratio of the diameter of a large to that of a small pulley should 
be as 19 to lo. For drums composed of hoops supported by 
disks of the same thickness, and with the breadth of each hoop 
equal to the radius of the small drum, the ratio of the diameters 
should be II to 5. If the hoop was supported by spokes whose 
volume taken together would be half the volume of a complete 
disk, the ratio would be 51 to 20. With regard to a tram of 
pulleys, it was shown that a single pair possessing the same 
velocity ratio as a series with the ratio of diameters found for 
minimum volume, the latter would tie considerably less than the 
fonner Thus, with five pairs whose velocity ratio would be nearly 
the volume would be less than the 1/26 of a single pair 
posses^ng the same velocity ratio. A model constructed in brass 
of such a train, with all the large pulleys i *9 inches in diameter. 


and all the small i inch, weighed 18*34 ounces. A train 6f lour 
pairs of drums illustrative of the last problem solved washed 
16*788 ounces, the large drums being 2*55 inches, and the small 
I inch diameter, while all the hoops were half an inch broad. 
The velocity ratio of this train is 42*2825, or a little more 
than 42;l. 

March 3. — **The Etiology of Scarlet Fever.” By E. Klein, 
M.D., F.R.S. , Lecturer on General Anatomy and I’hysiology at 
the Medical School of St. Bartholomew’s Hospital, l.ondon. 
j The investigation, the results of which I now record, was com- 
I menced at the end of December, 1885. It arose out of an 
inquiry into the prevalence of scarlatina in different quarters of 
London, undertaken by the Medical Department of the I^cal 
Government Board as a part of its business of investigating local 
epidemics. That inquiry had demonstrated milk from a farm at 
Hendon as the cause of the scarlatina, and had adduced strong 
circumstantial evidence that the scarlatina had been distributed, 
not in the whole, but in certain sections of the Hendon milk, and 
further that the ability of the sections of milk service to convey 
the disease had been related to a malady affecting particular cows. 
This evidence against particular cows at the Hendon farm could 
not and did not aim at furnishing direct and definite proof 
I of the connection of this cow disease with scarlet fever 
J of man, for the inductive methods usually employed by the 
j Medical Department of the Local Government Board when 
; applied to inquiries about epidemic spread of scarlatina can for 
i obvious reasons yield but circumstanti.al evidence. As on various 
' former occasions, so also on this, the Medical Department sought 
, to put the above conclusions to the test of scientific experiment. 

, This task was delegated to me by the Board. 'I'he first part of 
' this work has been published in the recently issued volume of the 
I Reports of the Medical Officer of the Local Government Board 
, for 1885-86. I have therein shown that the suspected cows 
} from the Hendon farm that had been made the object of special 
I study, showed besirles a skin disease — consisting in ulcers on the 
udder and teats, anti in sores and scurfy patches and loss of hair 
1 on different parts of the skin — also a general disease of the 
viscera, notably the lungs, liver, spleen, and kidney, which 
' resembled the disease of these organs in acute cases of human 
! scarlatina. I have further shown that the diseased tissues of the 
ulcers on the teats and udder produced on inoculation into the 
skin of calves a similar local disease, which in its incubation and 
j general anatomical characters proved identical with the ulcera- 
I tion of the cow ; and further, that from the ulcers of the cow a 
j species of micrococcus was isolated by cultivation in artificial 
nutritive media, which micro-organism in its mode of growth on 
! nutritive gelatine, on Agar-Agar mixture, on blood serum, in 
I broth, and in milk, proved very peculiar and different from other 
1 species of micrococci hitherto examined. With such cultivation 
j of the micrococcus I have produced by subcutaneous inoculation 
I in calves a disease which m its cutaneous and visceral lesions 
I (lung, liver, spleen, and kidney) bears a very close resemblance 
I both to the disease that was observed in the Hendon cows as 
j well as to human scarlatina. 

! The second part of the work, carried out during 1886-87 
for the Medical Department, had for its object to investigate 
j whether or no the disease, human scarlatina, is associated with 
! the identical micrococcus, and whether this, if obtainable from 
I the human subject, is capable of producing in the bovine species 
j the same disease a.swas observed in the Hendon cows and in the 
j calves experimented upon from the latter source. The definite 
and clear proof that this is really the case has now been obtained, 
and the evidence I now bring to the notice of the Royal Society. 

On examining acute cases of human scarlatina — for which 
, opportunity I owe great thanks to Dr. Sweeting, the Medical 
j Superintendent of the Fulham Fever Hospital — I soon ascertained 
I the fact that there is present in the blood of the general circulation 
a species of micrococcus, which on cultivation in nutritive 
gelatine, Agar-Agar mixture, blood .serum, and other media, 

, proved to be in every respect identical with that obtained from 
j the Hendon cows. Out of eleven acute cases of scarlet fever 
examined in this direction, four yielded positive results : th^ 
were acute cases between the third and sixth day of illness with 
high fever temperature, and the fourth was a case of death from 
scarlatina on the sixth day. In all these four cases several drops 
of blood were used, after the customary methods and under tfie 
required precautions for establishing cultivations in a series of 
tubes containing sterilised nutritive gelatine, and generally only 
a very small number of these tubes rcveaCled after an incubation 
of several days one or two colonics of the micrococcus. This 
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shows that the micrococci were present in the blood in but small 
tiiunbers. 

Having ascertained the identity in morphological and cultural 
respects of the micrococcus of the blood of human scarlatina with 
the organism obtained from the Hendon cows, the action of the 
cultivations of both these sets of micrococci was then tested on 
animals and the results compared. It was found that mice — 
wild mice better than tame ones — after inoculation or after 
feeding, became affected in exactly the same manner, no matter 
whether the one set of cultivations or the other was used. Th:j 
great majority of these animals died after between seven and 
twenty days ; the post-mortem examination revealed great con* 
gesiion of the lungs, amounting in some cases to consolidation of 
portions of the organ, congestion of the liver, congestion and 
swelling of the spleen, great congestion and general disease of 
the cortical part of the kidney. From the blood of these 
animals, taken directly from the heart, cultivations were esta- 
blished in nutritive gelatine, and hereby the existence of the 
same species of micrococci was revealed ; they possessed all those 
special characters distinguishing the cultivations of the micro- 
coccus of the Hendon C'>ws, and of the human scarlatina. 

In the third and concluding section of the work, cultivations of 
the micrococcus of two cases of human scarlatina were used for 
infecting calves : two calves were inoculated, and two were fed 
from each set of cultivations. All eight animals developed 
disease, both cutaneous and visceral, identical with that produced 
in the calves that had been last year infected with the micrococcus 
fr ^m the Hendon cows. 

From the heart’s blood of calves thus infected from human 
scarlatina the same micrococcus was recovered by cultivation, 
possessing all the characters shown by the cultures of the micro- 
coccus of the Hendon cows, and of the cases of human 
scarlatina. 

It must be evident from these observ.ations that the danger of 
scarlatinal infection from the disease in the cow is real, and that 
towards th2 study and careful supervision of this cow disease all 
efforts ought to be directed in order to check the spread of scarlet 
fever in man. It is also ol)viou^ that in the agricultural interest 
investigations of this cow disease arc greatly called for. 

Anthropological Institute, February 22. — Mr. Francis 
tialion, F. R. S., President, in the chair. — The election of Mr. 
Jo e])h Strakcr was announced. — Prof. Fender read a paper on the 
functional topography of the l>ruin. He di.scussetl the question 
how far recent investigations into the functijiial topography of 
the brain could be brought into relation with craniological and 
anthropological researches with a view to establish the foundario-js 
of a scientific phrenology. Then he sketched the functional 
topography of the brain so far as it had been settled, but pointed 
out that the psychological a''pccls of brain functions were still 
far from being made out, although that correlation must be 
established and proved before a practical psychology, in any 
degree serviceable to the physician or the anthropologist, could 
l>e regarded as possible. He offered some speculations on the 
subject, and illustrated them by reference to certain facts and 
phenomena of disease in man. On the question as to how far it 
was possible from an anatomical cxam«nation of the brain to 
form an estimate of the forces and capacities of the individual, 
he pointed out many great difliculties which had to be en- 
countered. Ccrtcns pandits, greater anatomical development 
might be considered as an index of greater functional capacity. 
He thought the attempt to determine differences in functional 
capacit)r from the examination of the head involved all the 
difficulties connected with the examination of the brain, and a 
great many more. He indicated the cranial relations of the 
principal convolutions, but expressed his belief that in the present 
state of our knowledge the data of a scientific phrenology were 
still very deficient. There was reason to believe, however, that, 
if the subject were taken up from different points of view by 
anatomists, physiologists, psychologists, and anthropologists, great 
progress might be made. — Mr. 1 1 . D. RoUeston read a paper on the 
cerebral hemispheres of an adult Australian ; and a paper by Mr, 
Soren Hansen on a fossil human skull from Lagoa Santa, Brazil, 
wa.s taken as read. 

Entomological Society, February 2. — Dr. D. Sharp, Presi- 
dent, in the chair. — The President nominated Mr. R. McLachlan, 
Mr. O. Salvin, F.R.S., and Mr. H. T. Stainton, F.R.S., 
Vice-Presidents during the Session 1887-88. — The Rev. W. J. 
Holland, Dr, F. A. Dixey, Mr. C. J. Gahan, and Mr. S. Klein, 
were elected Fellows, — Mr, P. Crowley exhibited a new species 


of Syttchhc — S, johnstoni — ‘from Kilima-njaro ; also, for com- 
parison, specimens of Synchloii mesentina and .S', hellica, which 
the new species closely resembled. — Mr. W. White exhibited a 
number of preserved larva? of European T^epidoptera in various 
stages of growth, illustrating the gradual development of the 
markings and colour-, as explained by Prof. Weismann, in his 
“Studies in the Theory of Descent.” — Mr. Gervase F. Mathew 
exhibited a variety of a female of Lyctena ielicanus, froni the 
neighbourhood of Gallipoli ; some specimens of a Ly ffna from 
Vigo, believed to be varieties of Lyctcna InUon ; and several 
examples of a Leucophasia from Vigo, which appeared to be 
identical with L. astiva . — Mr. Porritt exhibited, on behalf of Mr. 
N. Dobree, a series of a remarkable red form of l^cniocampa 
j^racilis, bred from larvae collected in Hampshire. — Mr. Eland 
Shaw exhibited specimens of Pachyfylus ciftcrascens (Fab.), 
Afecostct/iiis grossiis {Uinne), and Gryllus Jlavipes (Gmel.), and 
read a note on the identity of Gryllus {^Locusta) Jlavipes (Gmel.). 
— Mr. li. Goss read a communication from Prof. Riley, of 
Washington, on n»e subject of the Australian bug {Icerya 
purcAasi). It was stated that the insect had of late years become 
very destructive to various trees and shrubs in California, into 
which country, as well as into New Zealand and Cape Colony, 
it had been introduced from Australia. — The Rev. T, A. 
Marshall communicated a monograph of the British Braconidee, 
part 2. — Mr. F. P. Pascoe read a paper entitled “Descriptions of 
some new species o{ BrachycerusP — Mr. Francis Galton, F. R.S., 
read a paper “ On pedigree moth-breeding as a means of verify!^ 
certain important constants in the generdl theory of heredity,” in 
which he suggested the institution of a system of experimental 
breedings, to be continued for several years, with the object of 
procuring evidence as to the precise measure of the diminution of 
the rate at which a divergence from the average of the race pro- 
ceeds in successive generations of continually selected animals. — 
Mr. F. Merrifield read a paper entitled “ A proposed method of 
breeding Selcnia illustraria, with the object of obtaining data for 
Mr. Galton.” Mr. McLachlan said he considered the fact that 
.S', illustraria was dimorphic an objection lo its selection for the 
experiments proposed, and suggested that the common silkworm 
moth would be more suitable. Prof. Meldola remarked that, 
although for some reasons the species selected was well adapted 
for testing Mr. Gallon’s conclusions, he believed that the fact of 
the moth being seasonally dimorphic was likely lo introduce dis- 
turbing elements into the experiments which might influence the 
results. The discussion was continued by Dr. Sharp, Messrs. 
Baly, Kirby, White, Klein, Porritt, Dunning, Waterhouse, Bates, 
Merrifield, Galton, and others. 

Chemical Society, February 17, — Dr. Hugo Muller, F. R.S., 
President, in ihe chair. — it was announced that the following 
changes in the Council list were proposed by the Council : — As 
President: Mr. W. Crookes, F.R.S., vice Dr. Hugo Muller, 
F.K. S. As Vice-Presidents : Prof. McLeod, F. R.S., Prof. Schor- 
lemmer, F.R.S., and Mr. Ludwig Mond, vice Mr. Crookes, 
F.K.S., Prof. Liveing, F.R.S., and Prof. T. E. Thorpe, F.R.S. 
As ordinary Members of the Council : Prof. A. 11, Church, 
I3r. P. F. Frankland, Prof. Kinch, and Dr. H. F. Morley, vice 
Messrs. H. T. Brown, A. E. Fletcher, and Profs. Meldola and 
Pickering. — The following papers were read : — The influence of 
temperature on the heat of dissolution of salts, by Prof. S. U. 
Pickering. This is an extension of the author’s previous work 
on the sulphates, entitled “ The Influence of Temperature on the 
Heat of Chemical Combination” (Trans., 1886, 260), which 
tended to show that the heat of dissolution of a salt does not 
increase regularly with a rise of temperature, but that irregularities 
occur at various points, so that the heat of dissolution must be 
represented by a scries of curves. The experiments with potas- 
sium sulphate, hydrated and anhydrous magnesium sulphate, and 
hydrated and anhydrous copper sulphate have been repeated, and 
the investigation extended to potassium, sodium, hydrated and 
anhydrous ytrontium chloride, potassium and the two strontium 
nitrates, the two sodium carbonates, sodium acetate and potassium 
sodium tartrate. The investigation comprises over 700 determin- 
ations, the mean results with each salt being deduced from two 
to five distinct series of experiments, each performed with diffier- 
ent thermometers. The observations extended from 3** to 25®. 
In all cases it was found that the irregularities previously noticed 
were the result of error, and that the heat of dissolution of a salt 
is represented by a series of straight lines. In rising from low 
temperatures the heat of dissolution is expressed by a straight line 
up to a certain point, when the rate becomes suddenly lowered 
and remains constant till a further sudden reduction occurs at 
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some still higher temperature. The average divergence of all 
the mean results from lines of perfect straightness amounted to 
less than one* thousandth of a degree. . . . The heat of com- 
bination of a salt with its water of crystallisation is deduced from 
the author’s results. He concludes that it is not a constant 
quantity at all temperatures ; the general effect of rise of 
temperature being to diminish it» although at very low tern jieratures 
this effect seems to be more than counterbalanced by some other 
cause, probably the tendency of the water molecules to unite 
with each other, the heat of combination <liminishing then with 
fail of temperature. The more water a salt contains the more 
marked are both these results. — Penodates, by Dr, C. W. 
Kimmins, — Sulphonic acids derived from the 3* monohaloid- 
derivatives of naphthalene, by Prof, Henry E. Armstrong and Mr. 
W. P. Wynne. — The decomposition of potassium chlorate and j>er- 
chlorate oy heat, by Dr. Frank L. Teed. — The formation of ethylic 
cyanacetoacetate, by Dr. J. William James. — The relation of 
diazobenzene anilide to amidoazobenzene, by Mr. R, J. Friswell 
and Mr, A. G. Green. — Note on Wallach’s explanation of the 
isomeric transformation of diazoamidobenzene into amidoazo- 
benzene, by Prof. R. Meldola, F.R. S. 

Victoria Institute, February 21. — Prof. T. McKenny Hughes 
read a paper on caves, their formation, uses as places of refuge, 
and the influences which in many cases cause uncertainty a^. to 
the ages of the deposit. s therein. In regard to f>iglish sea caves 
he held that our coasts ha I not recovered their present elevation, 
after the submergence that ft>llowed on the Glacial age, before 
man came on the scene, marine shells being found buried in the 
same earth as Palaeolithic man and the extinct animals. 

Middlesex Natural History Society, February 15. — Mr. 
Mattieu Williams in the chair. — Mr. Logan Lobleyread a paper 
on the geology of the parish of Hampstead. Commencing with 
a sketch of the work of those distingui.shod geologists who have 
made Hampstead classic ground, Mr. Lobley referred especially 
to the work of the late Sir. Caleb Evans, and mentioned that 
Mr. Evans’s well-known model of the area had passed into safe 
keeping. The London Clay was described in detail ; its mine- 
rals, the nature of its clays, and the material manufactured from 
them, were treated of, as well as the .sections, and the fossils 
they have yielded. Pas-^ing on t3 the Bagshot Sands, Mr. | 
Lobley traced their age, their connection with similar beds of 
other districts, and the important part they play in the question : 
of water-.supply. .Some remarks upon the f jrrnntion of the | 
present feature.s of the area by denudation, and .some intere-.iing 
and suggestive notes upon the sources and direction of flow of 
the former smaller stream such as the Fleet, the West Bourne, 
and the Bays Water, with a reference to the great folds of the 
Chalk, and the relation of the geology of London to that of the 
southern area, concluded the paper. 

EDI.N BURGH 

Royal Society, February 7. — Lord Maclarcn, Vice-Pre- 
sident, in the chair. — Dr. E, Saug read a paper on cases of 
instability in open siruclures. — Mr. W. Peddie communicated a 
paper on the time-rate of increase of electrolytic polarisation. — 
Sir W. Thomson discussed the equilibrium of a gas under its 
own gravitation alone, and pointed out the bearing of the 
problem on the question of the probable age of the sun. — Dr. 
Ralph Copeland, of Dun Edit Observatory, communicated some 
astronomical notes. 

Royal Physical Society, January 19. — Dr. Alexander Bruce 
showed some microscopic specimens tending to confirm (Power’s 
views with regard to the existence of the ascending lateral tract in 
the spinal cord. His sections were taken from a case of meningo- 
myelitis confined to the lower dorsal cord. 'Fhey .showed 
ascending degeneration of Goll’s columns, of both cerebellar 
tracts, and of a comma-shaped tract in the situation of the 
ascending lateral tract of Gower’s. — Dr. R. H. Traquair com- 
municated the first part of a revision of the nomenclature of 
the fi.shes of the Olci Red .Sandstone of Scotland. — Mr. W. E, 
Hoyle read a re^Kjrt on a collection of shells brought from the 
West Coast of Africa, the Canaries, and Cape Verde Islands, 
by Mr. John Rattray. 

Mathematical Society, February ii. — Mr. George Thom, 
President, in the chair. — Mr. W. T. Macdonald gave a proof of 
a geometrical theorem ; Mr. A. Y. Fraser submitted a paper on 
vortices, by Mr. Charles Chree ; Mr. R, E. Allardice communi- 
cated a note on a theorem in algebra, by Mr. John L. Mac- 


kenzie ; Mr. George A. Gibson called attention to a point in 
the history of definite integrals ; and Mr. Jv^hn S. Mackay gave 
a few trigonometrical notes. 

Cambridge 

Philosophical Society, January 31. — Prof. Babington in 
the chair. — On the motion of a ring in an infinite liquid, by Mr. 
A. B. Basset. — Form and position of the Horopter, by Mr. J. 
Larmor. — On the finer structure of the walls of the endosperm 
cells of Tamus ipnimunis^ by Mr. Walter Gardiner. It would 
appear, from the author’s more recent researches, that the per- 
foration of the walls of the endosperm cells in the plant referred 
to is eslablisheil after the format! m of the wall, and in a similar 
manner to that which occurs in sieve-tubes during the formation 
of the sieve* plate. The author further hopes to show that this 
is a special instance of a general phenomenon. 

February 14. — Mr. Trotter, President, in the chair. — On 
the influence of capillary action in some chemical decomposi- 
tions, by Prof. Livemg. — On homotaxis, by Mr, J. E. Man. — 
Note on the function of the secreting hairs mund upon the nodes 
of young sterns of Thttnhergia laur^olia ; on the petiolar glands 
of the Ipomiens ; and on the occurrence of secreting grandular 
organs on the leaves of some Aroids, by Mr. Walter Gardiner, 
fn the last paper the author remarked that it has been frequently 
stated that the entire absence t»f all extra-floral secretory struc- 
tures in monoc >tyledonous plants furnishes one of the most 
striking points of difference between the above-named group and 
the Dicotylerlons. One would be led to expect, however, that 
some form of secretive organ should be present, and that 
probably they would be found — if anywhere— among the Aroids. 
Guided by these considerations, the author made a careful exa- 
mination oLthe Aroids at Kew, and was .so fortunate as to find 
two individuals, viz. Aghioncm i Mannii Aheasia cuprea, 
which appear to him to pos.sess ilefiniie organs of secretion. 
The structure of these organs was then shortly described, and a 
comparis )n was instituted between them and certain forms of 
extra-floral nectaries. As to the existence of intramural glands, 
in Anihurium punctattim^ the author’s observations con- 
firmed those of Dalilz-sch recently published in the Botanisches 
Centralhl itt, 

Liverpool 

Biological Society, January 22. — Prof. W. Mitchell Banks, 
President, read his inaugural addre.ss, which dealt with the aims 
and objects of the Society. — Prof. W'. A. Ilerdman read a paper 
on recent researches in connection with the vertebrate brain (the 
I pineal eye in lizards, and the pituitary gland in the Vertebrata 
I and Tunicata), and their bearing on the hypothetical proto- 
chordata. 

I February 12. — Prof. W. A. Herdman, Vice-President, in the 
chair. — Mr. A. O. Walker contributed some notes on the Mysula 
of Liverpool Bay, with a description of some abnormal specimens. 
— A paper was read by Mr. J. l.omas on some points in the struc- 
ture of Alcyonidinm gelatinosum . — The Secretary (Mr. K. J, 
Harvey Gil>son) drew attention to the new English translation of 
Sachs’s ** Text-book of Botany,” Book 11 . , by Goebel, and made 
some remarks on the value of a uniform terminology for the repro- 
ductive organs, not merely in botany, but in biology generally. — 
Dr. Ellis contributed some notes on boring insect larvte. — Dr. 
Larkin exhibited and described some physiological apparatus. 

Paris 

Academy of Sciences, February 28. — M. Gosselin, President, 
in the chair. — Remarks accompanying the presentation of MM. 
Charcot and P. Kicher’s work, Lcs Demoniaques dans T Art,” by 
M. Charcot. Representations of persons “possessed by the 
devil,’’ that Is subject to epilepsy and other nervous affections, 
have been brought together from ivories, enamels, tapestries, 
engravings, paintings, and other sources, for the purpose of 
studying these works from the stand -point of scientific truth. 
Such masters as Andrea del Sarto, Domenichino, and Rubens are 
generally found to have depicted these subjects with a strict 
regard to nature, so that their figures accurately reprodt^ the 
traits of a now well -understood pathological state. — Determination 
of the constant of aberration : first and second method of obser- 
vation, by M. Loewy. The author here deals with the somewhat 
feeble part played by refraction in these already described pro- 
cesses. From this study it appears that, the Actton of refraction 
being at all altitudes the same, the measure of the distance (except 
for very Imv regions) may be everywhere effected under almost 
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lentical coiiditions of accuracy. Hence it is no longer necessary 
5 observe the two stars only when found at considerable 
Ititudes, a circumstance which greatly facilitates compliance 
/ith the other geometrical conditions of the problem. — On the 
;reat movements of the atmosphere, in connection with M. 
dascart’s last note of February 2i, by M. Faye. The author 
eviews the whole subject of aerial movements as bearing more 
specially on his well-known theory regarding the direction of 
he wind in cyclones. The paper is followed by a brief reply from 
d. Mascart, who still maintains that this theory is unsupported 
)y observation. — Note on the measurement of the photographic 
dates of the transit of Venus across the solar disk in 1882, by 
!d. Bouquet de la Grye. These measurements, which have been 
ixecuted in the Institute, deal altogether with 1019 plates, 
nvolving lengthy calculations which cover no less than 32,ocx) 
iheets of paper. — On the phosphorescence of the sulphpet of 
calcium, by M. Edmond Becquercl. In connection with M. 
Verneuirs recent paper on the determining causes of the phoi- 
phorescence of the sulphuret of calcium, the author makes some 
observations on the views alreatly announced by him on the 
influence of foreign substances in modifying the molecular con- 
iilion of the sulphuret of phosphorescent calcium. — On the red 
Ihiorescence of alumina, by M. Lecon dc Boisbaudran. It has 
recently been shown that highly calcined alumina yielding a 
rtluish fluorescence in vacuo assumes a red tint in the j)hosphoro- 
icoi>c. Notwithstanding this observation the author still contends 
:hat the presence of chromium is necessary to obtain the red | 
fluorescence of alumina. A mere trace of CiyO« superadded 
jufflees to produce the fine fluorescence described by M. Bccquerel 
in his work on “ Light.” — Note on the earthquake of February 23 
at Marseilles Observatory, by M. E. Stephan. The movement 
which was attended by such disastrous effects along the Riviera, 
and even in the Maritime Alps, was very little fell at Marseilles, 
where two series of shocks were recorded at the Observatory, 
the first at 5.55 in the morning, and lasting about 90 seconds, 
the second ten minutes later, and lasting only some 1 5 seconds. 
The astronomic pendulums were somewhat disturbed, but the 
meridian' circle was not appreciably affected. — Observations of 
Barnard’s new comet (1887 d)^ and of Palisa’s new planet 265, 
made at the Paris Observatory (equatorial of the West Tower), 
by M. G. Bigourdan. — On a new method of determining the 
parallax of the sun by the jihotographic observation of the 
transit of Venus, by M. Obrecht, The method here described 
yields formulae by means of which the parallax may be determined 
from the observations of a \iugie station . — Additional note on 
the measurement of aberration, by M. J. C. Houzcau. It is 
shown that the objections recently raised by M. l.tcw'y to the 
author’s method rest on a serious error. — On applicable surfaces, 
by M. E. Amigucs. A definition is given of rectilineal applic- 
able surfaces, from which several theorems are deduced. — On 
the product of two sums of eight scpiares, by M. X. Antomari. 
A fresh demonstration is given of the theorem that the product 
of two sums of ciglit sejuarcs is a sum of eight squares. It is 
further remarked that by means of this theorem a rule of 
multiplication of complex quantities in a space of eight dimen- 
sions may l)c conceived analogous to the rule of multiplication 
of quaternions. — Note on entropy, by M. Felix Lucas. It is 
shown on theoretical grounds that when a gas is heated under 
a constant volume or under a constant pressure, the increase of 
its entropy is in proportion to the increase of its true tempera- 
ture. —On the coeflicients of chemical affinity, by MM. P. 
Chrouslchoff and A. Martinoff. Certain analytic and thermic 
experiments described, from which it is inferred that 
neither the initial nor the final composition of precipitates 
can serve to give coefficients of chemical affinity. Cha- 
racteristic constants of affinity cannot be evolved by the 
method of simultaneous precipitation.— -The action of heat on 
heptene, by M. Adolphe Kenard. From the experiments here 
flescribed, it follows that under the influence of heat heptene is 
decompo.sed chiefly into toluene and hydrogen, at the same 
time yielding a certain quantity of its lower homologues,' hexene 
and pentene. — On the special characters of the loss of activity 
experienced by diasta-e under the action of heat, by M. Em. 
Bourquelot. A scries of experiments arc described, from which 
it would appear that the quality of the fermentation is modified 
rather than its quantity diminished, unless it be admitted that in 
natural diasta^'e there arc two or more .soluble ferments inter- 
mingled, which by the increase of temperature become succes- 
[n the earths of cerite, M. Eug* l)emar9ay. 
inc, by M. Alex. Gorgeu. Several methods 


are described for easily preparing this subst^cc, and comparing 
it with the natural ferrite known as franklinite. — On the nitrates 
and superphosphates, by M. A. Andouard. The author’s experi- 
ments show that it is a mistake to mix these substances together 
as artificial manures. — On the destruction of the Nematodes of 
beetroot, by M. Aimc Girard. The sulphuret of carbon is 
proposed as a more practical remedy than the expensive system 
of “decoy plants” (plantcs pieces) introduced by Kiihn, — On 
the cause of the changes which take place in the blood on 
contact with air, oxygen, and carbonic acid, by M. A. Biichamp. 
Tnese changes are referred to the activity and influence of the 
microzymes of the blood.-- On the transfusion of blood into the 
head of decapitated animals, by MM. llayem and Barrier. 
It is argued that the assertions contained in M. Laborde’s 
recent communication on this subject are not justified by his own 
publications. — On the gastric glands secreting mucus and ferment 
in birds, by M. Maurice Cazin. — On the structure of the muscular 
fibres in the cdriophthalinous crustaceans, by M. R. Koehler. — 
On the anatomy of Bilhazia (/i, Jurmatobia^ Distomum hijcmaio- 
bium)t by M. Joannes Chalin. — On the geology of the I.akc 
Kelbia district and of the Central Tuni.sian seaboard, by M. G. 
Rolland. From his extensive studies of this region the author 
concludes that during the historic period the relief of the land has 
not perceptibly changed, and that in the Roman epoch as well as 
now Lake Kelbia communicate I only intermittently with thest^a. 
— On the deposits of tin, from the geological stand-point, by 
Mr. Reilly. Excluding those of Mexico and Bolivia, the 
author argues that all these deposits, from Cornwall to Australia, 
are connected by a vast curve, which he calls the “axis of 
Sumatra.” -On some new methods of artificially pnjducing 
crystallised silica and orthosc, by M. K. de Kroustchoff.-— On 
the earthquake of February 23, recorded at the Pcrpi^naii 
Observatory, by M, Fines. As at Marseilles, the vibrations 
were but slightly felt in this district. — On the effe?ts of the same 
earthquake in East Switzerland, by M. F. A. Forel. The 
main shock apj-icars to have been very generally felt throughout 
this region. — Papers followed describing its eftects at Nice, 
Voreppe (Isere), and Saint -Tropez, and disemssing th.; relations 
that may exist between seismic and magnetic disturbances. 

Berlin 

Physiological Society, January 28. — Prof. Du Bois-Reymond 
in the chair. — Dr. Benda mentioned that his researches, accord- 
ing to which the “ spermatoblasts ” resulted from the coalescing 
of the cells forming the spermatozoa with the supporting cells, 
had some years earlier been anticipated by the French anatomists, 
and that Prof. Griinhagen, who formerly opposed this view, was 
now likewFe presenting it as his own.— Dr. Rawitz had examined 
the green gland of fresh water crayfish.. It was situated on the 
first member of the antennic, was uniformly green on the ventral 
side, but on the dorsal side only at the periphery, elsewhere white,, 
with a round yellow-brown speck in the centre. The gland con- 
sisted of two tubules closely interwoven. The cells of the green 
part had a round grass-green drop of protoplasm, the yellow brown 
, cells a uniformly yellow-brown coloured nucleus. The tubule- 
! anastomosed, the yellow-brown cells being the terminal portions ol 
the tubules, and secretory. No conclusions respecting the function 
1 of the glands could be drawn from their anatomical structure. 
— Dr. Gad made a communication respecting the peculiar 
strange albumen- precipitate with salt recently described by Dr. 
Wurster. If to the white of eggs lactic acid, peroxide of 
hydrogen, and common salt were added, almost the whole of 
the albumen was precipitated as a white flaky mass, perfectly 
simil.ar in appearance and ta.stc to newly-precipitated caseine 
(curd), but distinguished from caseine by its chemical reaction^. 
1 he easy digestibility of this form of albumen, which had hitherto 
been precipitated by no other reagent was especially remarkable. 
It was interesting that, in accordance with the reactions shown 
by Dr. Wurster’s test paper for active oxygen, hydrochloric acid 
was formed on the mixture of lactic acid, peroxide of hydrogen, 
and common salt, and this acid in statu nascendi might* be the 
specific precipitate f jr this ne\^• form of albumen, which .could 
be obtained just as well from blood serum as from white of eggs. 

Meteorological Society, February i. — ^Prof. von Bezold in 
the chair. — Dr. Frblich gave a report on measurements of solai 
heat, which, following up tlio.se instituted in 1883 and already 
published, he had made in the years 1884 to 1886 after some 
alterations in his apparatus. The most important modification.^ 
made in the apparatus consisted in the removal of the rock-halt 
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S late in front of the thermo-electric pile which he had made use of 
i his first measurements. He had been induced to remove the 
rock-salt plate by the conviction that after a lime rock-salt 
developed a quality of transmissibility which was not identical 
both for luminous and for non-luminous heat. The bare thermo- 
electric pile showed itself by oft'rei>eated proofs to be constant 
towards the rays of a I^eslie cube. The relation of the rays 
from the blackened side of the cube to the rays from the white side 
continued invariably the same. The same constancy was mani- 
fested in the rej^istrations of the thermal element towards the 
luminous heat of a white-glowing platinum chimney, wliich was 
uniformly heated by two gas- flames. The observations of solar 
heat were made on perfectly bright <lays and under a per- . 
fectly clear atmosphere, thethermo electric pile being directed to | 
the sun under very diflerent heights, as far as lo'*, and exposed ‘ 
to the sun till the diversion of the galvanometer had become 
constant. The values obtained on the various days and under 
different solar positions were graphically delineated, on the | 
supposition that the absorption of the atmosphere was an expon- 
ential function of its density. The result came out that the 
** curve ” was practically a straight line, or a Hue concave or 
convex to so small a degree as to deriate but very little from a 
straight line. When the curve was lengthened till it met the per- 
pendicular co-ordinate, then the intersecting point representing j 
the magnitude of the solar heat was the same fur all days <»f 
observation. The deviating results of Mr. I.angley and Messrs. 
Angot and Crova were explained, in part from the fact that in 
their calculation the reflection of the thermal rays in the dif- 
ferent atmospheric strata had not been taken account of, and 
in part from the fact that the different atmospheric strata were 
assumed to be parallel, and so their incurvation was left out 
of account. Notwithstanding the circumstance th.at the absorp- 
tion by the atmosphere was different for the different kinds of 
rays, and also different from day to day, yet was the “curve,” 
the co-ordinates of which were represented liy the observed heat 
and the ab-cissa? by the logarithms, without exception, a straight 
line. This empirically ascertained fact was the main result of 
the whole scries of investigation-, extending over three years. 

Physical Society, Febniary 4. — Prof. Ilelmholtx in the 
chair. — Dr. Sprung described the barograph designed by him, 
which avoided the errors of the older balance-barometer 
(first constructed in 1760 by Samuel Moreland) by making the 
barometer work on a resting horizontal beam, which through 
horizontal automatic displacement of a sliding weight was kept 
always in exact equilibrium. 'I'he travelling vertical tre.ad- 
wheel constantly marked its position on the writing-table of the 
instrument. Seeing, moreover, tliat this displacement of the 
tread-wheel was effected by a clockwork, any disturbance that 
might arise from its rubbing against the barometer was com- 
pletely precluded. The automatic equilibration of the beam of 
the balance was pro<luced by an electric current. The speaker 
bad quite recently instituted a senes of the most various experi- 
ments, by which he demonstrated how the registering balance 
designed by him was with great advantage available for a large 
number physical investigations : how, for example, he was 
able by his balance to permanently register the state of the quick- 
silver in the barometer ; the progress of the evaporation of alco- 
hol ; the discharge of a fluid from a capillary tube ; the change 
of intensity in an electric current ; the evaporation of water 
through a clay-ball ; the changes of density in the atmospheric 
air recorded by the variations of rise on the part of a iaige glass 
ball ; and phenomena connected with permanent change of 
weight. The registering balance, which was being executed by 


DO shaking, the apparatus continued for an unlimited length of 
time unchanged. This contrivance should serve the purpose of 
electrolysing air-free water and ascertaining the strength of the 
current under which gas bubbles developed themselves ,by 
electrolysis. The experiment showed that on the transmission 
of a current of 2 volts the water continued adherent. The 
depression of the quicksilver column in consequence of gas 
develojiment occurred, however, in an experiment with a current 
of 2*15, and in another with a current of 2*18 volts. 

February 18. — Prof. Schwalbe in the chair.— Dr. Frdlich 
spoke of his measurements of the solar heat in the years 1883, 
1884, and 1886, and refuted at length the objections which had 
been raised against these measurements by MM. Vogel, Langley, 
Angot, .and Crova. In the discussion following thereon, Dr. 
Kbnig stated that experiments carried out in the Physical 
Institute wi'h a Langley bolometer indicated that very consider- 
able influence is exercised by the air-currents on this delicate 
measuring- instrument. 
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the mechanician Fucs in Berlin, allowed, in short, a large .series 
of physical processes to be automatically recorded, and would 
prove highly useful in many physical investigations. — Prof. 
Helmholtz, by an experiment, demonstraterl the great cohesion 
of an air-free column of water. A siphon-shaped glass lube, the 
longer leg of which was closed and the shorter one open, was 
filled with quicksilver, and above the quicksilver there was 
s^rposed a small quantity of distilled water. If the filling was 
effected without admission of air, then, on the tube being placed 
in an upright position, the water adhere<l to the closed end, and | 
its adhesion supported the quicksilver column, which was longer 
than the barometer height. The speaker now brought the open I 
end of the siphon tube into communication with an air-pump, j 
and caused lo be pumped out as much as down to 2 mm. ■ 
prmure, but even then the cohesion of the water supported the ! 
quicksilver column. Only by shaking was the water column 
shattered, and the quicksilver immediately sank. If there was 
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THE STATE AND HIGHER EDUCATION 

I T is seldom that a Cabinet Minister receives so in- 
fluential a deputation as that which on Friday last 
requested Mr. Goschen to supplement the revenues of the 
Victoria University from the National Exchequer. The 
gentlemen present rep<;«|W5nted the intelligence and indus- 
try of the North of : they told a story of earnest 

iwjtf/giatrlotlh we sincerely trust that Mr. 

to afford them the moderate 

desire. 

The j^bund on which the request was made, and on 
which Mr. Goschen promised to consider it with favour- 
able attention, was designedly circumscribed by narrow 
limits. Neither the deputation nor the Chancellor wished 
to raise the wide question of the future relations between 
the State and the higher education. Both were anxious 
to regard the matter in hand from one point of view only. 
For good reasons the State has seen fit to confer the 
power of granting degrees upon the Victoria University, 
t>ut it insists that external examiners shall take part with 
the Professors of the University in the conduct of the 
degree examinations. The cost thereby entailed on the 
Colleges, though not very great, is still an appreciable 
burden to institutions which can barely pay their way. It 
is therefore suggested that without committing itself to 
any far-reaching scheme of a general endowment of 
University Colleges, the State might properly defray the 
cost of the restrictions which it has itself imposed. 
Unlike the Universities of Oxford and Cambridge, the 
Victoria University has hitherto depended on funds which 
have been accumulated in a single generation. Unlike the 
University of London, it is a federation of Colleges en- 
gaged in educational work. These institutions want their 
class fees and their examination fees as well as all their 
slender resources from endowments, and could turn them 
to good account. Their case is, that to do so would be 
to the public advantage. They ask that 2000/. a year 
may be given towards the salaries of the examiners and 
ather University officials, in order that the Colleges of 
the Victoria University may be able to devote the whole 
3f their available funds to the work of teaching. 

With this position we have no fault to find. The 
circumstances of the Victoria University are exceptional, 
md we think that the Chancellor of the Exchequer, if he 
plants the request of the deputation, may fairly contend 
:hat he has not committed himself on the wider issue 
;hat must before long be raised. 

We cannot, however, refrain from pointing out that the 
question of State aid to higher education cannot remain 
n its present position. Whether such aid shall or shall 
lot be given is no longer open to discussion. It is given 
dready, but not, apparently, on any definite principle. 

If it is right that 12,000/. a year should be supplied 
rom the national funds for three new Colleges in Wales, 
¥hich have still their reputations to make, it is surely 
frrong that England should have received no help till a 
ichool of science of European celebrity like the Owens 


of 40,000/. a year in aid of higher education. Why is 
England, who pays no small share of this, to have no 
equivalent aid herself? It has not been found that a 
liberal education al,policy discourages the “ pious founder.*^ 
University College, Dundee, and Lord Gifford's recent 
bequest are proofs that he still flourishes in Scotland. 
Why should a contrary result be feared if England 
shared Scotland's advantages ? 

It may be said that the fact that the northern Colleges 
have reached their present degree of efficiency without 
State support is sufficient proof that it has not been 
needed. We doubt the validity of this argument. Time 
is an important element in the industrial warfare of the 
present day. If we are to wait till prosperity and high 
prices enable our provincial Colleges to struggle through 
the slough of financial difficulty in which many of them 
are involved, we may find too late that efficient edu- 
cational institutions have helped to bring to others pro- 
sperity which has not come to us. The higher education 
of our industrial population is no mere luxury to be 
attended to at a more “ convenient season,” but a vital 
necessity, a fundamental condition of commercial success. 
The State should indeed do nothing to choke the fount 
of private generosity by which in the past that education 
has for the most part been provided. It should do all in 
its power to direct local effort towards those channels in 
which most good can be done. The promoters of the 
Yorkshire College were four years in collecting one- 
third of the sum which they originally regarded as 
necessary for their enterprise ; and the undertaking 
might have languished for several years more had not the 
Clothworkers' Company come forward with an offer of 
timely and judicious help. Much good might be done if 
in like manner the State would assist and encourage the 
founders of a College in the earlier and more difficult 
stages of their work. 

We arc, however, clearly of opinion that if after 
fair trial it is evident that a “ University College” cannot 
hope to attain efficient support, or to fill its class-rooms 
from the surrounding neighbourhood, the State would do 
well to transfer its patronage of higher education elsewhere. 
If an institution, whether called a “ University College” 
or not, is really doing elementary work, it can, under our 
present system, obtain State aid. If its pupils are entered 
for the South Kensington and City and Guilds of London 
Examinations, it may, by the grants thus received, largely 
diminish the sum which would otherwise be required for 
the payment of its teachers. If, then, it is sufficiently 
proved that any institution belongs to this class, it is 
already provided for, and has no special claim for further 
and exceptional help. 

On the other hand, it must be remembered that the 
higher education has never been self-supporting, and that 
the most successful College can only hope to make both 
ends meet by endowments or by a sufficient income 
obtained from some other source than fees. More good 
will be done by allotting any sum devoted to higher 
education to Colleges which may be in financial difficulties, 
but which have proved that they are situated where 
the want of such education is felt, than in affording 
exceptional support to institutions in thinly*populated 
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found. An able lad gains much valuable knowledge, and, 
most important of all, self-knowledge, by contact with 
those who are his equals not only in talent but in years. 
It would be better, by a system of scholarships, to give 
the youth of country districts an opportunity of learning 
what competition means in a flourishing College, than to 
foster a large number of half-equipped and struggling 
institutions, which cannot reasonably hope to attract 
students of more than average capacity in numbers 
sufficient to justify their claim to being centres of the 
higher learning. 

To encourage in their initial stages promising edu- 
cational enterprises ; to determine, if need be after 
fair trial, whether any given institution can do most 
good as a centre of elementary, secondary, or higher 
instruction ; to afford to institutions of each grade help, 
the amount and continuance of which depend xtpon the 
educational results they attain and upon the increase or 
withdrawal of local support, — these are the general lines 
on which the State may aid secondary and liigher educa- 
tion. It would thus encourage the performance of good 
work in each educational stage at those points where in 
the nature of things good work of that kind could best 
be done. It would be led no doubt into expenditure, 
but in this, as in so many other cases, the old induction 
holds good. There is that scattereth and yet increaseth,’’ 
is true of nations as of individuals, and most true of 
national expenditure on education. 

PRACTICAL ZOOJ.OGY 

An Ehfttenfary Course in Practical Zooioy^y. By B. P, 
Colton, Instructor in Natural Sciences, Ottawa High 
School, Illinois. (Boston : D. C. Heath and Co., 1886.) 
'HKS volume is one of the latest additions to the 
stock of laboratory hand-books based upon the 
well-known t^'pe-system. It i.s more comprehensive, 
but, in detail, much simpler and more elementary, 
than any of its predecessors, while it differs from them 
in its method of treatment. The objects and scope of j 
the work are set forth in a short introduction, and the 
detailed matter is embodied in thirty-two fasciculi, each 
devoted mainly to a consideration of some one type of 
organisation. Of these, ten are dev()ted to Insects and 
three to Crustacea - this, however, for a special purpose 
to which we shall allude. Practical hints dealing with 
methods and the like are incorporated with tlie text. 

Certain emendations will be necessary in a subsequent 
edition, and to these we shall refer duly, in not a few 
cases the descriptions of the structural feature.s of a 
given animal have been prefaced by a brief account of 
its habits and movements. An arrangement, this, of j 
which we heartily approve. It must not be imagined, j 
however, that the book .stops short here. The author [ 
sets himself '^to aid the student in getting a dear idea 
of the animal kingdom, as a whole, by the careful study 
of a few^ typical animals,” and he reminds us that 
definition thought out by the student himself, imperfect 
though it be, is of more value to him than a perfect 
definition learned from a book, which often appeals to 
mere memoiy. Definitions made in the way these pages 
require are good as far as they go : they should be cor- 
rected and supplemented by the instructor. It develops a 
boy more to earn a dime than to receive a dollar as a gift.’^ J 


The contents of the work are well arranged, the style 
is clear and concise, and the facts are presented in logical 
sequence, nothing being anticipated ; but despite the 
assertion quoted above, there are far too few facts 
recorded. Some of the descriptions are meagre in the 
extreme, while others are so brief as to be useless. For 
example : on p. 8 the nervous system is introduced to the 
beginner for the first time (and that in the grasshopper) as 
consisting “ mainly of a white cord extending along the 
floor of the whole body-cavity. In most of the abdo- 
minal rings the nerve-cord e.nlargements called 
ganglia, from which nerves bran^ ^i^5S^|j|l^;rrounding 
parts.” The like is to be said of the des' ^ 

spidePs organs of respiration (p. 2:?), of 
ney (p. 52), and other organs which couM 
while those of the dorsal vessel and " liver” of the etirth^ 
\vorni demand early rectification. On p. 30 the author 
says of the ‘Mine of division between the head and 
thorax ” in the crayfish : — “ Huxley pl.iccs it between the 
second pair of masilla* and the first pair of maxillipeds. 
Hyatt places the division between the first and second 
pairs of maxilhc, as the space between these is mem- 
branous entirely across the sternal region, while back of 
this line the parts arc hard and firmly soldered together.” 
One primary object of a book of this kind should be that 
of imparting a .sound training in methods by way of 
systematising the work of the student, and every con- 
j scientious teacher of zoology knows that by no means 
the least formidable difficulty to be encountered is that 
of teaching his pupils how much, and w^hat, they shall 
leave aside. Bearing this in mind, we would fain see all 
matters which involve differences of opinion such as that 
alluded to above, eliminated from an elementary work. 

The author has evidently been struck with the fact that 
there has manifested itself, under the growth of the type- 
sy^stem, a tendency to produce a lop-sidedness in the 
mind of the student. He is by no means alone here, 
but he sets himself to rectify the matter. This he docs 
by c.xtending and considerably modifying the said sys- 
tem ; w'ith what amount of success; has yet to be seen. 
He, and others who have since come into touch with him, 
must bear in mind that the type-book is, for the most 
part, but a tool in the hands of the student working (as 
does he for whom the author prescribes) under the 
guidance of a teacher, whose bounden duty it is person- 
ally to direct the work in all its details. He, and he 
alone, is to blame for this apparent defect. 

One cliargc frcv|uently brought against the type-system 
is that of apparent neglect of classification. The author 
meets this difficulty in a praiseworthy manner, by first 
describing a given animal as fully as his case demands, 
and then dealing with certain allied forms sufficiently to 
bring out the nature of those comparisons upon which 
our existing classifications are based. He introduces the 
subject of classification (p. 12) in an absolutely dogmatic 
and empirical manner, which, while it does not do justice 
to his intentions, exposes at the same time the dangers of 
the method adopted. He supplements the afore mentioned 
chapter for chapter. Writing on p. 44, he says : — “ Ani- 
mals arc ranked according to the number of things they 
can do, and do well. The earthworm has many parts, but 
they arc nearly all alike, and do not enable it to do many 
different things. Apart of an animal 
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work to do is called an organ, and its work is its function. 
The earthworm has many organs, but few functions. 
Apply this principle to man and an ap)e. Each has four 
limbs. The ape is called four-handed, but has no good 
hands | he cannot handle things well. He has not good 
feet; he cannot walk well. What is the one thing he 
can do well with his four foot-hands ? How many dis- 
tinct functions has man with his hands and feet ? Multi- 
plication of parts without corresponding variety of structure 
and function mark an animal as low in rank.” In striving for 
originality, the author has here gone astray ; and with regard 
to the study of classification in all its branches, we are of 
opinion that it ought not to form a primary object in a 
work of purely educational value. For the advanced 
student, consideration of it must come as a matter of 
course sooner or later : for the beginner it is better that 
it be dealt with at the hands of the teacher, and that with 
the utmost caution. 

On p. vi. of the introduction we read : ‘‘ If the main 
object of this study is tlie mere acquisition of facts, full 
descriptions of most animals can be elsewhere obtained ; 
but if the more important part in education is to lead the 
pupil to see and think for himself, then some such method 
as this” (above cited) “ should be used.” It is under the 
influence of this desire to “educate” the mind of the 
student that the author's plan is most novel and his 
labour most successful. One example will illustrate. On 
p. 124 the student is directed, when examining the lungs 
of the mammal, as follows : “ Keeping the eyes fixed on 
the lung, prick a hole through one side of the diaphragm, 
and note the collapse of the lung.” Then follows the 
question, “ Is the lung on the other side affected by this 
operation ? ” A forcible means, this, of bringing home a 
fundamental fact of lung- structure, which, though so 
simple, is, as any teacher of experience knows to his 
sorrow, so generally overlooked by the beginner. It is 
here introduced in a manner which cannot fail to bring 
home conviction or to eremite a lasting impression ; and 
the student who shall have thus learned it will some day 
wake up to the fact that he has made an important dis- 
covery. Many other charmingly simple examples of the 
kind might be cited. In one or two cases the idea is 
overdone. In others the student is misled for want of a 
technical term ; and speculating upon the probable nature 
of the retort which might be in such a case elicited, the 
writer is reminded of a reply obtained from a beginner 
who had worked out most satisfactorily the mainmaliaa 
portal vein, in ignorance of the conventional nomencla- 
ture. The question, “ What do you call this vein .? ” was 
met by the rejoinder, “ Stoinacho-liver.” More technical 
terms might, with advantage, be introduced into this 
book. The acquisition of a technical nomenclature must 
go hand in hand with that of the fundamentals of a 
science, and we are of opinion that, until such are riglitly 
and fully mastered, the student must be, as a tool in the 
hands of his teacher, guided with an unfailing precision. 

In consideration of the pernicious rubbish which, even 
yet, occasionally finds its way into our own elementary 
schools under the guise of the elementary text-book of 
science, it is pleasant to reflect upon the merits of this 
work. The author is fortunate in being unhampere I with 
the everlasting syllabus ; he performs his experiment in 
his own manner, and it is worthy of a fair trial. We 


question, however, the advisability of making the study 
of insects the focal point The author asserts that his 
work “ has usually begun with the fall term. At this time 
insects are abundant, and many kinds may be easily col- 
lected ; they therefore serve well to show how animals 
are classified.” We presume, therefore, that he adopts 
the inevitable. He further claims that “insects are 
attractive : from insects the student passes on to 
forms which, if taken up at first, would perhaps be 
distasteful to him.” This may be, but we doubt it. 
For the analogous use of flowers as a means of intro- 
duction to the study of botany much more is to be said. 
This book is written for special use upon special ground 
and under special circumstances ; it forms part of a 
system, and its success can only be rightly judged by 
sonreone cognisant of the whole. The task which the 
author has in hand is one, of its kind, the most difficult, 
and at the same time the most pleasing, of which we can 
conceive. In it he is honoured, and his plan of work 
must, like all which have preceded it, have its short- 
comings. That these will be made good with a ripening 
experience we doubt not. 

It remains to call attention to one or two matters 
standing in need of immediate reconsideration. On p. 169 
we find the heresy of the evaginated hydra revived, with 
much emphasis. P. 71 bears the extraordinary statement 
that “ a fish whose body is flattened from side to side is 
said to be ^ compressed ' ; the word ‘ flat,' when used in 
describing a fish, means flattened from above downwards, 
and is applied to such a fish as the flounder.” Directions 
are given (p. 120) for injecting the blood-vessels of the 
mammal, but they are wholly superfluous, as more than 
that which is required for the purpose in hand can be made 
out without it, while the process is involved in difficulties 
which are beyond the pale of such elementary students. 

The author’s directions for killing most of the animals 
are surprisingly novel ; those for despatching the turtle 
and pigeon being worthy of the modern executioner. 
P. 102 reads : “ with a strong pair of pinchers seize the 
head” (of the turtle), “ pull it well out, and chop it off; 
examine the mouth ; arc there teeth present?” No ex- 
perienced zoologist needs to be reminded of the effects 
which this repulsive piece of butchering would produce ; 
but even that pales beside the injunction (p. 105) to “ open 
the pigeon’s mouth, and insert a pipette containing about 
a teaspoonful of chloroform into the opening of the glottis, 
at the base of the tongue ” (this has to be found by the 
student), “ blow the chloroform into the lungs, being 
careful that the point of the pipette does not slip out of 
the glottis.” Never was insult worse than this added to 
injury. These things must be speedily altered if in- 
tended for the juvenile who is “ to see and think for 
himself.” G. B. H. 

THE DUTCH COLONIES IN SOUTH AMERICA 
AND THE WEST INDIES 
We^tindischc Skiz::en : RcisC'Erinnerungen, Von K. 

Martin, Professor fiir Geologic an der Universitat zu 

Leiden, vii.- 1 86 pp. 8vo, with 22 Plates and 1 Map. 

(Leiden, E. J. Brill, 1887.) 

T owards the dose of 1884 several learned Societies 
in Holland granted collectively the means for a 
scientific mission to the Dutch colonies in South America 
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and the West Indies. Prof. Suringar^ with an assistant, 
took chaiige of the botanical work, whilst Prof. Martin 
was to carry on mineralogical and geological investi- 
gations, and Mr. Neervoort van de Poll volunteered as 
zoological collector. The party visited Dutch Guiana, 
Cura9ao, Oruba, 'and Buen Ayre, and made also a short 
trip to Venezuela.^ 

Prof. Martin's preliminary report on Curasao and 
adjacent islands appeared in the Journal of the Dutch 
Geographical Society (1885) soon after his return to Hol- 
land ; and the part referring to Guiana was printed in the 

Contributions towards the Linguistics, Geography, and 
Ethnography of Dutch India” (1886). Of two short 
notices on the geology of the countries visited, one was 
inserted in the Reifue Colomale Internationale ( 1 885), and 
the other in the Proceedings of the Royal Academy of 
Sciences, Amsterdam (March 1886;. 

The present work is the first part of the author’s final 
report The narrative of the expedition is cast in the 
genera] shape of a diary, but the author usually brings 
together all the information bearing on the same topic. 
Strictly scientific matters are excluded, and will be given 
in a second volume. There is, however, no deficiency of 
interesting facts referring to the geography and natural 
history of those out-of-the-way places. The ethnographical 
chapters on the ancient Indian population of Oruba (with 
a plate giving samples of old rock-paintings found in cer- 
tain caves of the island) and on the Bush-Negroes of 
Surinam are especially valuable. Perhaps Prof. Martin 
might with advantage have given a little more general 
geological information, which certainly would have been 
not less acceptable to the readers of this volume than his 
notes on the botanical and zoological character of the 
ground covered by his explorations. 

In Guiana the author went up the River Surinam as 
far as the Negro settlement of Toledo (4° 33' N. lat., and 
55^ 18' W. of Greenwich), a place not formerly visited by 
any scientific explorer, and indeed not even by any while 
man. The further ascent of the river would have given 
no geological results, as the waters began to rise with the 
beginning of the rainy season, making it impossible to 
collect specimens from the rocks in the middle of the 
stream. 

The general situation of Dutch Guiana unfortunately 
is far from being prosperous. The development of the 
colony has not kept pace with that of its English neigh- 
bour, Agriculture, which ought to be its main strength^ 
is going down-hill, and we believe Prof. Martin is quite 
right when he expects very little aid from the increasing 
produce of the gold-washings in the interior. The cause 
of the evil appears to be rather complicated, as may be 
seen from a very clever article published by B. E. Coia90 
Belmonte in Timehri (December 1885 and June 1886). 

The Dutch islands off the northern coast of Venezuela 
are so very little known outside the narrow circle of 
people connected with the interests of those colonies that 
any information about them must be as welcome as if it 
came from Corea or Madagascar. The islands are very 
small, measuring only about 1000 square kilometres, and 

‘ Prof. Suringar, on his way home, epenl some days on the Dutch 1 
Leevfvd Islands St. Eustadua and Saba. He has published as yet 
only a part of his very interesting reiMrt in the Journal of the Dutch 

Geographical Society (unfortunately in the Dutch language, so that few 
^tanists abroad will be able to read it), besides a paper on a new Melocacti 
from Cura9ao, in the Proceedings of the Royal Academy of Sciencee, 
Amsterdam. 


are inhabited by 36,000 people, most of them being 
descendants of Negroes, who speak the Papiamento^ a 
jargon which is a curious mixture of Spanish, English, 
Dutch, Portuguese, and Carib words. The climate is 
excessively dry, and the vegetation is therefore very poor. 
For the same reason Curagao is an important sanitary 
station ; and as the port of Willemstad is one of the safest 
in existence, it is to be expected that the island will gain 
in importance by the opening of the canal through the 
Isthmus of Panama. The principal article of export is 
phosphate of lime, which is found there in large quantities 
and of considerable richness. Here as well as on the 
Venezuelan islands of Los Roques, Orchila, Las Aves, 
Los Testigos, &c., the phosphates owe their origin to an 
epigenetic change of the coralline limestone, which be- 
came infiltrated with phosphate of lime from overlying 
deposits of guano, exposed to the action of the periodical 
rains. All these islands have a nucleus of eruptive rocks 
(diorite, diabase, gabbro, eclogite) : the same geological 
constitution exists in the central hill of the peninsula of 
Paraguand and in the mountain-ridges of La Guajara, 
We have thus a line of volcanic out-flows corresponding 
to a long fissure running from east to west. 

The chapter referring to Prof. Martin’s visit to Vene- 
zuela is short, as was his stay in that country. It does not 
pretend to give anything new, but it is a very proper con- 
clusion to the author’s “ Recollections of Travel.” 

When speaking of the so-called flight of flying- 
fishes, Prof. Martin says it appeared to him that the 
animals now and then, by a jerk of their tails, gave 
a new impulse to their ascending movement, in addi- 
tion to the work done by their fins (“ als ob die Thiere 
sich mit Hiilfe des Schwanzes manchmal von neuem 
emporschnellten und so die Arbeit der Flossen unter- 
stiitzten ”). Our own observations of several species of 
flying-fishes lead us to adopt entirely Prof. K. Mdbius's 
conclusions, viz. that the pectoral fins do no propelling 
work at all, but only keep the body of the animal resting 
on the air, and that the occasional rise in the line of 
movement, when the latter goes against the wind and the 
direction of the waves, is due to the lifting pressure of the 
wind, which ascends the opposite slope of the wave (K. 
Mobius, Die Bewegungen der fliegenden Fische durch 
die Luft,” Leipzig, 1878). 

Prof. Martin’s style is very clear and fresh. The plates 
which accompany the book, mostly engraved from his own 
drawings, are excellent illustrations of scenery and ethno- 
graphical objects, and the whole volume is got up in a 
manner which is highly creditable to the publisher. We 
expect with great interest the concluding part of this 
valuable report, which, no doubt, will be an important 
contribution to South American natural history. 

A. Ernst 


HYDRAULIC POWER AND HYDRAULIC 
MACHINERY 

Hydraulic Power and Hydraulic Machinery, By H. 
Robinson, M.I.C.E., &c. Pp. xiv. 190, and 42 plates. 
(London: Charles Griffin, 1887.) 

work purports to record existing experience in 
1 this branch of engineering.’’ It is divided into 
thirty-five short chapters (not numbered, and therefore 
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not quite easy of reference). Five of these treat of 
general subjects, and the rest of particular machines or 
details. 

The work opens with a well- written summary (i6 pp.) 
of what is known of the flow of water under pres- 
sure, including a statement of the formulae from Torricelli 
down to our own day, with a short account of some o 
the more recent experiments. Then follow some 
** General Observations,” in which it is explained that 
the fears entertained on the first introduction of high- 
pressure water-power that accidents would be frequent 
from the bursting of pipes, especially in frosty weather, 
have proved groundless. The ** relief-valves ” necessary 
to avoid the shock from suddenly stopping or changing 
the motion of a non-elastic fluid like water are described 
and drawn. In another chapter the author describes the 
mode of “packing” so as to produce joints tight under 
high water- pressure, explains the use of “cupped leathers ” 
to form a self-tightening joint, and shows the necessity of I 
clear water, since dirty or gritty water causes rapid wear 
of the leathers. 

The advantages of “power co-operation ” all over large 
towns are considered in a short chapter (6 pp.)» and 
illustrated by its successful application at Kingston- upon- 
Hull. Much more space might have been given to this 
now very important branch of the subject. A short 
chapter (6 pp.) details the cost of water-power in various 
places : it seems to vary from of a penny, to nearly 2^/. 
per loo foot-tons. 

There are three chapters (covering only 7 pp. in all) 
on water-wheels, turbines, and centrifugal pumps. These 
chapters are too short to be of any practical use. 
The remaining 27 chapters are almost entirely devoted 
to the description of the appliances necessary for the use 
of high-pressure water-power, and to the very varied j 
machines which may be thereby worked ; many of these — ' 
especially the larger and more recent machines — are very 
fully illustrated. All this part of the work is of great 
interest. The pressure required for various purposes is 
stated to be 700 lbs. per square inch for ordinary hydraulic 
machines, 1500 to 2000 lbs. for shop- tools, and up to 
20,000 lbs. for compressing iron and steel ; and the ad- 
vantages in the use of high-pressure are explained. The ! 
conditions to which this hydraulic power is suitable are | 
shown to be those in which great power is to be exerted 
at scattered points for a short time only, and at irregular 
intervals. The machines and appliances described and 
illustrated are very numerous and diversified— far too 
many to enumerate here. Among the more interesting 
may be mentioned cranes, riveters, dock-gear, swing- 
bridge-gear, steering- and ship-gear, gun-lifts, and hoists 
of all sorts. 

The practical part of this work is excellent : it is. in 
fact, a short monograph on the use of high-pressure , 
water- power. But the theoretical part sadly needs re- j 
vision. The term “ power ” is loosely used, sometimes | 
meaning “force ” (say in pounds), sometimes “ work ” (say 
in foot-pounds), sometimes “ horse-power ” (of 33,000 foot- 
pounds per minute). It is not surprising, therefore, to 
find the following mistakes; (i) a factor, 60 (/>. 60 , 
seconds in a minute), omitted in computing “ horse- j 
power ” on p. 24 ; (2) a factor, 33,000, omitted in computing 


“ horse- power ” on p. 27, also the units (feet and pounds) 
not mentioned in same place ; (3) a result on p. 35, which 
seems to be inch-pounds -f- 33,000 by foot-pounds 

per minute) marked as H.P, ; (4) the following on p. 98, 
“ the power (or foot-pounds) transmitted through a high- 
pressure water-main is determined by multiplying the 
fhumber of pounds of water flowing per second by the 
pressure.” From a numerical example lower down it may 
be seen that the “ power ” referred to in this sentence is 
to be estimated (not in foot-pounds, but) in foot-pounds 
per second, and that by “ pressure ” is meant head of 
pressure, in feet. 

Alt.an Cunningham, Major, R.E. 


0 [/R BOOK SHELF 

The State 5 mail's Year-Book for Edited by J. Scott 

Keltic. (London; Macmillan and Co., 1887.) 

This work is so well known and so generally appre- 
ciated that it is necessary merely to note the appear- 
ance of the volume for 1887. The editor has made 
every effort to bring the statistics up to the latest date, 
and those who have been in the habit of referring to the 
book will find that its value has been considerably in- 
creased by important additions and modifications. An 
adequate account of the smaller British colonies has 
been introduced, and much new^ information is given 
with regard to the various systems of land-tenure in 
India. The leading facts brought out by the new 
censuses in Germany and France are embodied, and 
Mr. Keltic has been careful to show the precise 
results of the recent colonial enterprises of these two 
countries. 

faint Si'ientiJiC Paper a of James Prescott Joule, FF.S, 
Published by the Physical Society of London. (Lon- 
don : Taylor and Francis, 1887.) 

Among the contents of this volume are some elaborate 
papers on “ Atomic Volume and Specific Gravity,” pre- 
pared by Mr. Joule in association with Sir Lyon Playfair. 
Mr. Joule took the principal part in the experiments on 
the expansion of salts, the maximum density of water, 
&c. ; but the important theoretical results arrived at with 
regard to atomic volume he attributes almost entirely to 
his colleague. Another valuable series of papers were the 
joint work of Mr. Joule and Sir William Thomson. The 
subjects are : “ The Thermal Effects experienced by Air 
in rushing through Small Apertures,” and “The Thermal 
Effects of Fluids in Motion.” In the year 1843, Mr. 
Joule read a paper on “ The Caloric Effects of Magneto- 
Electricity and the Mechanical Value of Heat,” to the 
Chemical Section of the British Association assembled at 
Cork, The subject did not excite much general attention, 
so that, when he brought it forward again at the meeting 
in 1847, the Chairman suggested that he should not read 
his paper, but confine himself to a short verbal descrip- 
tion of his experiments. “This,’^ says Mr. Joule, “I 
endeavoured to do, and, discussion not being invited, the 
communication would have passed without comment if a 
young man had not risen in the Section, and, by his 
intelligent observations, created a lively interest in the 
new theory. The young man was William Thomson, 
who had, two years previously, passed the U niversity of 
Cambridge with the highest honours, and is now pro- 
bably the foremost scientific authority of the age.” The 
work they afterwards did together, the results of which 
are here recorded, was chiefly experimental, performed 
in Manchester and the neighbourhood. 
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LETTERS TO THE EDITOR 

[Tiu Editor dpis not hold himself responsibU for ppimionsex^ 
pressed dy his correspondents . Neither can he undertake to 
return t or to correspond with the writers of r^ected manu- 
scripts, No notice is taken of anonymous communications* 

The Earthquake 

W[TH reference to the earthquake which occurred on the 
morning of February 23 last, it may be of interest to inform yon 
that two of the magnetic registers of the Royal Observator>% 
Greenwich, entirely confirm the fact shown by the Kew hori- 
7x>ntal'force register (Nature, March 3, p. 421), of the shock 
having been sensible in England. The particulars are as 
follows : — 

At 5h. 38m., Greenwich civil time, the declination and hori- 
20ntal*force magnets were suddenly thrown into vibration by 
some cause not magnetic, the extent of vibration being in the case 
of declination 20' of arc, and in the case of horizontal force *004 
of the wdiole horizontal force. Other smaller vibrations will be 
observed, on the annexed copy of the Roj-al Observatory' jdioto* 



Copy of the photographic registers of the derlijuttlon and hori/otital-force 
magnets, as recorded at the Royal Ol)ser>'at<^r3% Greenwich, 1887, 
Febniar>‘ 23. 


graph, as occurring in declination at about 6h. om., and in hori- 
zontal force at about 5h. 45n»., 7h. 40m., and yh. 

respectively. No motion^ of this character were shown in 
the vertical- force magnetic register, the two crtrth-curre.rt 
registers, or in any of the meteorological registers. 

It may be mentioned that the declination magnet is a bar j 
2 feet long, suspended by a single thread about 6 feet long, and j 
stands in the magnetic meridian, and that the horizontal-force * 
magnet, also 2 feet long, has a biftlar suspension, the threads, i 
about 7^ feet long, being twisted horizontally to cause the 
magnet to stand at right angles to the magnetic meridian. The 1 
time of vibration of the declination magnet is 24 seconds, and 
that of the horizontal -force magnet 21 seconds. The magnetic 
declination at Greenwich at the present time is about 17'" 53' 
west. W. II. M. Chhistik 

Royal Observatory, Greenwich, March 10 

The En^inccj’ on the Dimensions of Physical Quantities 

Ik a brief book-notice {antc^ p. 3S7) 1 commented on the 
grave er ror of measuring potential energy in terms uf horse pow er, 
comparing it with the allied ab urdiiy of measuring distance in 
terms of speed. 1 also cited the following pa- rage 

“ dividing 3,942,400 foot-pounds jier minute by 33,000 foot- 
pounds, we get 1 19 '4 horse-j>owcr ’’ ; 
and I put beside it the allied absurdity: — 

dividing 500/. a year by 50/., wc get lo/. a year.” 

I thoughtit superfluous to point out the nature of the mistake, 
but I judged rashly. For the Euj^iftct r (in a leader, of March 4, 
1887) has made a .‘■mnewhal excited attack on this and other of 
my statements: — remarking 

‘*we arc in doubt whether ‘T. (i. T.‘ really has any idea 
what (oV) the expression means.” 

To this charge I plead guilty. For if I were myself to divide 
3*942, 4W foot-pounds per minute by 33,000 foot-pounds, the 
result would contain the unit of ti^nc alone ; and could certainly 
not expre.ss horse power. It might be angular velocity perhaps. 
It is true that if I were to divide 3,942,400 foot-pounds per 
minute by the mere number 33,000, I should probably obtain 
the result II9'4 horsepower. But the Engineer w'ill ascribe 


all this to the pedantiT of the professor/’ for its article goes 
even farther in absurdity than does the passage quoted above. 
It leaves out the per minute” and says the authi^ is strictly 
correct (sir) when he says that 3,942,400 foot-pounds are to be 
divided by 33,000 foot-pounds to get the horse-power ” ! Alas 
for Fourier, and Dimensions of physical quantities ! I 

I wonder what the Engineer would assign as the result of 
dividing 10 eggs per minute by 2 eggs. Would it, or would it 
not, be 5 eggs per minute? I’* G. T. 


Tabaabeer 

Mr. W. T. Thiselton Dyer’s ingenious contribution on 
Tabasheer in Nature (p. 396) will doubtless be interesting in 
connection with the subject of the nature and mode of distribu- 
tion of silica in vegetable bodies, in which it is so often 
contained. 

Brewster, in 1819, says {Edinburgh Philosophical yournalt n. 

I, J). 147) : — It is found in the joints of the female (?) bamboo, 
sometimes in a fluid state like milk, sometimes with the con- 
sistency of honey, but generally in the form of a hard concretion. 
Some specimens of it are transparent, and resemble ver>' much 
small fragments of the artificial pastes made in imitation of 
opal ; others are exactly like chalk, while a third kind is of an 
intermediate character, and has a slight degree of translucency. 

“ In the year 1804, Messrs. Humboldt and Blonpland brought 
with them from America some specimens of tabasheer, called 
guaduas butter by the Creoles, taken from the bamboos which 
grow lo the west of Pinchincha in the Cordilleras of the Andes 
(Humboldts ‘Personal Narrative,’ vol. i. Introd. p. xii. note). 
These specimens were anaUse<l in 1805, by Messrs. P'ourcroy 
and Vauquelin {Mthno'res de V Institute tom. vi. p. 382), who 
found them lo be difTcrent from ibe tabasheers of Asia. Instead 
of being wholly composed of silex, they contained only 70 per 
cent, of ’this earth, and 30 per cent, of potash, lime, and 
w’ater.” 

Cohn s])eaks of two kinds of tabasheer, viz. crude and 
calicified. I'he former consists of round ly-angular pieces of 
unequal .sizes, possessing all degrees between transparency and 
opaqiteness, and passing from brownish, reddish, yelhjwish, or 
dark gray to black in colour ; the latter is opal-like, milky, or 
pale in colour, not unlike a lump of sugar. Tabasheer can be 
cut into pieces very easily, and .show2>, in polarised light, only 
extremely feeble double reflection. 

Brew'ster, moreover, by studying the optical properties of 
tabasheer, formed one of the semi-transparent specimens, which 
he obtained from Nagpore and Hyderabad, into a pidsm, and 
found to his “great surprise that the refractive power of taba- 
sheer w’as not only lower than water, but so much lower, as to 
be almost intermediate between water and gases.” The results 
he o\»taine<l are as follows : — 

Index of 
refraction 

Air I -OOOO -I- 

I'abashcer from Hyderabad, yellowish by reflected 

light I‘ni5 

7’abasheer from Nagpore ... ] (1*1454 

M ,, harder f bluish by re- 1 i’I503 

,, ,, ... ( fleeted light j I'r535 

»» M very hard 1 11*1825 

Water *3358 

As to the chemical constituents of this substance, Poleck’s 
recent analysis {Pet. Ccutralbl. Band xxix., 1887, P* 95) show.s 
that it contains 99 6 per cent, of jture silicic acid and only 0*4 
per cent, of other mineral matters, as natrium, sul])huric acid, 
Kc., but neither j olash nor fthosplioric acid has been detected. 
The crude sj^ecimens contain 58 per cent, of water ; the calicified 
sj>ecimens, on the other hand, are free from water. 

VVe n)ay perhaps dw’ell shortly upon the haHtat of tabasheer. 
Mr. Dyer ha.s fully shown its occurrence in India ; now let us 
consi<ler whether it occurs further in the eastern parts of Asia, 
as in China and Japan, where the growth of bamboos is still in 
full vigour. In China, tabasheer is known as Tien-chvi-hwang 
or Chii-hwang, that is, the “yellow (substance) of bamboo” ; 
or sometimes called Chu-kaou, or the “cerate of bamboo” 
“ Pun-lsaou-kang-mCih” says : "I’hey are produced inside the stem 
of ba'riboos, and look somewhat like yellow earth ; they may 
be often found attached in masses to the inside of the bamboo 
cane.” 

From the well-known old Japanese encyclopiedia* **Wakan 
Sansai Dsuye,” the following descriptions may be quoted : 
“ After bamboos have been cut down in March or April, ftnd 
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Hit for some time, tabasbeer is sometimes found inside the stem 
when broken.” In Japan it is called Tai^ Miso^ and I have 
only heard that some portion of fluid, or fome solid particles, 
occur inside the stem of bamboo, but not to such a remarkable 
extent as we meet with in India. In the Island of Kiusiu, the 
stem of bamboos is found sometimes filled with fluid, and 
especially in the province of Satsuraa, particles like grains of 
sand ore often detected. In a new Japanese work about bam- 
boos, entitled '‘Nihon Chikufu,” or “ A Collection of Japanese 
Bamboos,” by Nawoto Katayama, published in three volumes 
in Tokio in 1885, it is stated that in Tokio, if bamboos from the 
neighbouring provinces of Shimotsuk^ and Hitachi arc kept till 
July or August and then broken, some watery juice or particles 
like sand may frequently be found. These particles are pale 
yellow in colour, but the quantity is only sufficient to fill a very 
small shell. “ Somoku Seifu,” and other Japanese botanical books, 
also mention tabasheer. Tokutaro Ito 

Cambridge 


“ The Origin of Mountain Ranges ” 

The reviewer of “ The Origin of Mountain Ranges in Nature 
(Feb. 17, p. 361) says, in reference to my views on the con- 
traction hypothesis : — “ He seems to hold that, according to the 
contractionists, crumpling is produced by unequal contraction in 
the solid shell itself, which certainly is not their view. And he 
entirely omits all reference to the one fact which is tlie life and 
soul of the h^j>othesis, that the earth’s crust is not strong enough 
to stand by itself without support, a fact which admits of rigid 
mathematical demonstration.” 

Will you kindly permit me to state that this is an entire mis- 
apprehension ; that I hold neither view ; and 1 have a diffi- 
culty in understanding how such inferences can be drawn from 
anything contained in the work. 'i\ Mki.lard Reai>e 

Liverpool, February 18 


I AM very sorry if I have represented Mr. Reade as saying wh.at 
he did not intend to say, but the construction I put upon his words 
seemed, and still seems, to me to be that which they naturally 
Ixjai*. Mr. Ride’s notion of what it is that the contraction 
h3qK»thesis maintains, and his reasons for differing from its 
conclusions, are apparently summarised in Chapter XI. on pp. 
i2i-'25. He there tries to form iiii estimate of the ratio 
between the radial and circumferential contractions wUhin a shell 
of 30 mi^es in thickness which he assumes to be solid. It 
seemed to me accordingly that he was contemplating only con- 
traction within a thin shell which he himself starts with assuming 
to be solid, and that ho deals only with “ unequal contraction in 
the solid shell itself.” 

If Mr. Reade meant something (piite different from this, I 
failed to grasp his meaning ; that this was so may or may not 
l)e my fault, but in either case 1 am much obliged to Mr. Reade 
for putting me right, and very sorry that I .should have laid upon 
him the troublesome ncce.ssity of pointing out my mistake. 

What the other view is which Mr. Reade disavows, and what 
other inferences are contained in the passage he has <juoted, I 
confess that I am unable to discover. A. H. Green 

t^eds, March 13 


The Vitality of Seeds 

In a issue (p. 414) upon the vitality 

of seed.s, “N. E. P.” states that Prof. Judd in his ad- 
dress to the Geological Association (1 presume he means 
the Geological Society) was reported to have said: “The 
botanist cites the germination of seeds, taken from ancient 
Egyptian tombs, as a striking illustration of how long life 
may remain dormant in the vegetable world.” This ap- 
pears to be a remarkable assertion to emanate from such an 
enjinent scientific man as Prof. Judd, for if he really did make 
this statement one would think he must have some good proof 
quite incontrovertible. I must admit I am sceptical, and do 
not place credence in the statements that have been made by 
certain people, that wheat or barley, which is frequently found 
in the ancient tombs of Egypt, could possibly germinate after 
the lapse, say, of 3000 years. 

We have often heard of people having had tricks played upon 
them by crafty Arabs, who, when discovering grain, knowmg, 
perhaps, that the purchaser wished to test it, substituted for it 
some of modem date, which was said to be of the same species. 


When this was sown, it germinated, and probably yielded 
a fine crop ; but the real grain found in the tomb was to all 
purples dead. Mummy- wheat is, I presume, simply a com- 
mercial name for a certain sjjecics, which has no sort of connec- 
tion with the tombs of ancient Egypt, Sir Gardner Wilkinson, 
in his book “The Ancient Egyptians,” vol. i. p. 471, refers to 
experiments having been successfully made with some grains of 
corn discovered in the tombs. Dr, lUrch added the following 
f^tnote ; — “The experiments ae ^aid to hav^ been made in 
France. (The possibility of corn germinating after so many 
years is strongly denied by some botanists on account of the 
impossibility of the delicaie and minute embryo, placed im- 
mediately below the surface, being preserved so long in life, 
close to the surface.)” 

As the late Dr. Birch in the above made reference to experi- 
ments having been made in France, I beg to quote the opinion 
of M. Paul Pierret, a very eminent Egyptologist, Conservatcur 
du Musee Egyptian du Louvre, in his “ Dictionnaire d’Arch^o- 
logie 6gyptienne,” under the head of “ Ble” : — 

“ Tout ce qui a dte dit sur la germination des grains recueillis 
dans les hypogees est absolument faux ; tous les essais tent<^s 
dans les conditions voulues de sinccrite scientifique ont avorte. 
Ce ble, seme dans la terre humide, s’amollit, s’enfle, se d(?com* 
po.se, et, au bout dc neiif jours, est enticrement detruit.” 

F. G. Hilton Price 

29 Weymouth Street, W., March 7 


I BEG to refer your correspondent “ N. E. P.,” on this subject, 
to my “ Memoir of ihe Late Professor llenslow,” p. 207, where 
I have given the results of copious experiments made by him in 
reference to the vitality of seeds, as well as the results of a close 
investigation of the whole subject by himself, Dr. Daubeny, 
and others — being a Committee appointed for the purp »sc in 
1840 by the British Association ; all tending to .show that no 
seeds retain their vitality for much more than forty years, and 
very few for anything like so long, and throwing utter discredit 
upon often-received statements as to the long-retained vitality of 
the so called mummy-wheat found in the catacombs of Egypt, 
Bath, March 7 L. Blomefield 


The question put by your con'espondent with reference to the 
germination of seeds taken from ancient Egyptian tombs appears 
to be directly answered by M. A. de Candolle in his work 
on “The Origin of Cultivated Plants,” His words are: — 
“ I think it pertinent to say that no grain taken from an 
ancient Egyptian sarcophagus and sown by agriculturists has 
ever been known to germinate. It is not that the thing is im- 
possible, for grains arc all the better preserved that they are 
protected from the air and from variations of temperature or 
humidity, and certainly these conditions are fulfilled V^y Egyptian 
monuments ; but as a matter of fact, the attempts at raising 
wheat from these ancient seeds have not been successful.” 

However, if ihe germination of mummy-wheat is not suffic cntly 
authenticated, Prof. Judd might perhaps point to other cases which,, 
although of less value on account of their antiquity, would never- 
theless go far enough to prove his point. There is, I believe, 
the case recorded by Dr. Lindley of some ra'^p berries “raised 
in the garden of the Horticultural Society from seeds taken from 
the stomach of a man whose skeleton was found thirty feet 
below the surface of the earth, at the bottom of a barrow which 
opened near Dorchester. He had been buried with some 
coins of the Emperor Hadrian, and it is therefore probable that 
the seeds were sixteen or seventeen hundred years old.” 

The following well-ascertained fact, recorded by Prof, 
puchartre and others, may prove of interest. Some years ago 
in Paris, when a number of very old houses were being pulled 
down in the “ Cite” to m.ikc Dom for Haussmannian improve- 
ments, Dr. Boisduval examined some dark-looking earth taken 
from the very foundations of one of those hou.'-e.s. The earth 
was found to contain seeds, which, being planted carefully und«r 
a glass bell, germinated in due time, and proved to be seeds df 
J uncus hufonius, L, This plant, as is well known, affects 
dainp, marshy places such as the island was on which I.uteiU 
Parisiorum grew up. It was therefore admitted as very probable 
that those seeds of f uncus bufotiius must have been dormant in 
the ground ever since the time when the “Cite” marshes 
became dried up, and the ground began to be occupied by 
bouses. L. Martial Klein 

University College, Dublin 
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CEREBRAL LOCALISATION'- 

II. 

have considered the main positions first taken up 
by Dr. Ferrier with regard to functional localisa- 
tions, and it will be convenient to examine in the same 
order the criticisms and statements of other observers 
regarding those positions. 

(i) The Rolandic region, — The effects of excitation and 
ablation in this region, so far as relates to the production, 
or the paralysis, of the movements of voluntary muscles, 
are almost universally admitted, and to this extent the 
researches of Dr. Ferrier have received brilliant corro- 
boration. But the inference that this region is therefore 
of necessity motor has not been so generally acceded to. 
The attacks to which it lias been subjected are based, 
almost without exception^ upon a denial of the statement 
that lesions of this region do not involve the loss or im- 
pairment of sensation in the paralysed parts. It is alleged 
that, on the contrary, the motor paralyses are invariably 
accompanied by loss or impairment of sensation, either 
of the so-called muscular sense (Hitzig, Nothnagcl ; “ sense 
of movement,” Bastian), or of tactile sensibility (Schiff, 
Tripier), or of sensibility in general, muscular and 
cutaneous (H. Munk) ; and it has been supposed that the 
paralyses of motion which result from these cortical lesions 
are not true motor paralyses, such as would be caused by 
destruction of a motor centre, but are rather due to the 
loss of the sensations which guide the volitional move- 
ments, or the ideas of such sensations, of which the part 
of the cerebral cortex removed is assumed to be the 
seat. 

The question seems, on the face of it, one which is 
easily determinable. Do animals, and especially monkeys, 
in which a lesion in the Rolandic region has* been esta- 
blished, exhibit loss of tactile (or any other form of) sensi- 
bility? Are cases of motor hemiplegia in man which are 

C Toduced by injury or disease of this region accompanied 
y loss of cutaneous or muscular sensibility, or are they 
not ? As regards animals, many, indeed most, observers 
answer this question emphatically in the positive sense. 
As regards man, the evidence is more conflicting. We 
have, it is true, the advantage of being able to obtain a 
direct answer regarding the existence, or absence, of sensi- 
bility in any particular case ; but on the other hand there 
is not necessarily the same restriction of the lesion to the 
cortical gray matter, and the exact localisation is much 
more difficult of determination. Accordingly we find that 
cases of motor paralysis from cortical lesions in man have 
been put in as evidence upon both sides, according as 
they have been accompanied or not by impairment of 
sensibility. Dr. Ferrier is, however, very positive upon 
this point, relying upon the accuracy of his own observa- 
tions in animals, as well as upon e\idence derived from 
pathological obser\^ations in man, and the allegations to 
the contrary are disposed of by him in the following 
manner : — 

‘‘The conclusion that tactile sensibility is lost or 
diminished after destruction of the cortical motor area is 
based on defective methods of investigation and erroneous 
interpretation of the reactions of the lower animals to 
sensory stimulation. Though an animal does not react 
so readily to sensory stimulation of the paralysed side, it 
does not follow that this is due to diminished or absent 
perception of the stimulus. An animal may not react, or 
react less energetically, to a sensory stimulus, not because 
it does not feel it the less, but because it is unable, or less 
able, to do so from motor defect. . . . AH that the experi- 
ments of Schiff and Tripier demonstrate is that motor 
reactions are less readily evoked on the side opposite the 
cortical lesion. But the same thing occurs in cases of 
purely motor hemiplegia in man” (pp. 374-75). 

' “The Functions of tUcBraln,'* By David Ferrier, M.D., LL.D,, F-R.S. 
ttS? X Edition, rc'^ritten and enJarged, (London : Smith, Elder, and Co., 
i886.) CofUuiued from p. 441. 


“ Strictly cortical lesions of the motor area do not cause 
anaesthesia in any form, and it may be laid down as a nile 
to which there are no exceptions that if anaesthesia is 
found along with motor paralysis the lesion is not limited 
to the motor zone ” (p, 378). 

“ The total abolition of the muscular sense (as in loco- 
motor ataxy) does not paralyse the power of effecting 
movements. Even though the impressions ordinarily 
generated by muscular contraction are not perceived, yet 
the person can walk or move his limbs with perfect 
freedom under the guiding sense of vision. Even with 
the eyes shut the patient can intend his movements with 
correctness ” (p. 3^0). 

“Loss of the muscular sense never occurs without 
general aniusthesia of the limb. . . . The statements 

to the contrary, sometimes met with, rest only on the 
foundation of a demonstrably false hypothesis as to the 
nature of the ataxy which it is invoked to explain ” 
(p. 3S0). 

“ The idea of a movement may be perfect when the 
motor centres are entirely destroyed. A dog with his 
motor centres destroyed has a clear idea of the movement 
required when asked to give a paw, and exhibits its grief 
at being unable to do so in an unmistakable manner ; and 
the patient suffering from cortical motor lesion, after 
making futile efforts to carry out his ideally realised 
movement, not uncommonly bursts into tears at his failure. 
There is no defect in the ideation, but only in the realisa- 
tion, of the movement” (p. 383). 

“ The cortical centres are motor in precisely the same 
sense as other motor centres, and are differentiated anato- 
mically from the centres of sensation, general as well as 
special ” (p. 393). 

Certainly, if it can be shown that a distinct part of the 
cortex is concerned with the perception of impressions of 
general sensibility, this would afford strong primd facie 
evidence against the Rolandic region being endowed with 
sensory functions. And we shall presently see that such 
evidence is forthcoming. 

(2) The evidence for the second proposition (that the 
visual centre is situated exclnsiveiy in the angular gyrus) 
has not found confirmation, and is virtually surrendered 
by the author. That the angular gyrus is at all concerned 
in the visual process is entirely denied by H. Munk, who 
has shown that complete blindness is produced by re- 
moval of the ocdpital lobes alone, without the implication of 
the angular gyri, and that removal of one occipital lobe 
produces blindness of the corresponding half of both 
retime (hemianopsia). According to Munk, this blindness 
is permanent ; but Luciani and Tamburini, who have 
obtained the same immediate result, affirm that it may 
after a time disappear. Dr. Ferrier, however, denies that 
the mere removal of the occipital lobes is followed by any 
perceptible deficiency of vision ; and in support of this 
statement, which was already made in the former edition, 
he quotes the results of his own more recent experiments, 
which were performed in conjunction with Prof. Yeo, and 
also certain unpublished results which have been obtained 
by Mr. Horsley and myself. Dr. Ferrier has, however, 
been mistaken in supposing that our observations bear ! 
out his statement, for we invariably found, when an exten- i 
sive removal was effected in the occipital region, that 
hemianopsia resulted therefrom, as described by Munk, 
But in the few' experiments which we performed the blind- 
ness was not permanent, only persisting, so far as we 
could judge, for some days, or, at the utmost, weeks ; and 
in one of these cases, in which we afterwards destroyed 
the angular gyrus, hemianopsia which appeared to be 
permanent was produced. This is confirmatory of the 
statements of l)rs. Ferrier and Yeo. 1 am myself, how- 
ever, not at all sure that the permanence of the result s 
was due to the destruction of the angular gyrus, and may^ 
not rather have been produced by the more complete 
removal of the occipital lobe which that destruction 
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involved. As for the angular gyrus, the author seems 
now to admit that the blindness of the opposite eye which 
he has obtained on destroying that convolution is quite 
temporary, not, indeed, persisting for more than an hour 
or two after the operation. Nevertheless, he infers that 
this loss of vision which he describes is due to the fact 
that the angular gyrus is concerned with the apprecia- 
tion of {Street or central visual impressions. I have myself 
failed to obtain evidence either of permanent or temporary 
visual disturbances as the result of destruction of the gray 
matter only of one or both angular gyri ; and 1 confess it 
is to me somewhat surprising that an experimentalist so 
experienced, and a reasoner so clear-sighted, as Dr. Ferrier, 
should have attempted to erect a theory of such import- 
ance upon a foundation so insecure ! 

(3) A similar idea arises in one’s mind when one con- 
siders the evidence which the author has to bring forward 
of the localisation of the auditory centre in the superior 
temporo-sphenoidal convolution. Of course, if this be the 
case, it must follow that bilateral removal of this gyrus will 
produce complete and permanent deafness. According to 
Dr. Ferrier, this is actually what happens ; but there is only 
one case followed by complete recovery from the immediate 
effects of the operation which he is able to quote in support 
of that statement. This case is that of a monkey which was 
exhibited to the International Medical Congress in London 
in 1881, and the animal certainly appeared to be deaf, for 
it in no way reacted to a loud noise, such as the report of 
a pistol fired near its head. But, convincing as this test 
seemed at the time to most of those present, 1 may here 
remark that a test of this character is of little or no value 
when applied to monkeys. For a perfectly normal monkey, 
if its attention or curiosity is excited in any way, and 
especially if it is brought into a strange room and sur- 
rounded by strange faces, will often give not the slightest 
sign of perceiving even a loud Sound, such as the report 
of a pistol, when such sound is suggestive of no ideas. 
On the other hand, a sound which is habitually associated 
with an emotional idea, e.g, the noise made by the approach 
of a hostile companion, or a footstep which is associated 
with the expectancy of food, will generally be instantly 
reacted to. It is true that Dr. Ferrjer, in the case men- 
tioned, has not relied entirely upon the negative result 
obtained from the pistol-report, but expressly mentions 
other tests as having been applied by him. One remark 
which he makes is, however, very significant : “ Occasion- 
ally a doubt was raised as to whether the absence of 
reaction to sounds was absolute.” 

I have always been inclined to think that Dr. Ferrier, 
in localising the auditory centre exclusively in this con- 
volution, has relied too much upon this single case — 
especially since his deductions therefrom have not been 
supported by the results of other experimentalists. Lu- 
ciani, in particular, insists upon the fact that extensive 
destruction of the temporo-sphenoidal lobe is necessary 
in order to produce deafness, and that even then the loss 
of hearing is not permanent. This statement I can myseU 
fully corroborate. I have recently, in conjunction with Dr. 
Sanger Brown, entirely destroyed the superior temporo- 
sphenoidal gyrus on both sides in several monkeys, and 
in not one of them has there been any appreciable loss or 
impairment of hearing. On the other hand, when the 
lesion has involved not only the superior gyrus but also 
the greater part of the lobe there has in one or two 
instances seemed to be at first, not an entire loss, but a 
diminution of the power of appreciating auditory sensa- 
tions — this condition, however, being recovered from after 
a few days. 

I am aware that in locating the auditory centre in the 
superior temporo-sphenoidal gyrus Dr. Ferrier does not 
rely alone upon the result of extirpation, but adduces 
also the movements of the ear and eyes which follow 
electrical excitation as evidence that a subjective auditory 
sensation is thereby evoked. Taken by itself this is no 


evidence at all, for similar movements may be obtained 
from excitation of totally different portions of the cere- 
brum, to say nothing of the cerebellum and of the lower 
nerve-centres. 1 1 only becomes evidence as corroborating 
the effect of extirpation. But a single “ negative instance ” 
is sufficient to overthrow the hypothesis that the auditory 
centre is situated in the superior temporo-sphenoidal con- 
volution alone, and would outweigh many ‘'positive 
instances.” We have, however, only the one well-recorded 
“positive instance ” of Dr. Ferrier (and this was not alto- 


gether free from doubt) as against several “negative 
instances ” (those of Munk, Luciani, and ourselves ; which 
last have not yet been published, and could not, therefore, 
be taken into account by Dr. Ferrier). It is probable, 
therefore, that Dr. Ferrier’s inference is too exclusive, and 
that other parts of the temporo-sphenoidal lobejnust be 


included in the auditory centre.' 

(4) The view that tactile sensibility is localised in the 
hippocampal region has naturally been attacked by those 
who hold that it is to the Rolandic region that the per- 
ception of this and other forms of sensibility are to be 
referred. It would not appear, however, that they have 
taken the trouble to repeat Prof. Ferrier’s experiments 
upon this region, so that his position can hardly be said 
to have been seriously assailed. On the other hand, it 
has received both corroboration and extension from the 
experiments of Mr. Horsley and myself, the results of 
which were shown to Dr. Ferrier, and the conclusions 
arrived at fully concurred in by him (pp. 340-45). These 
experiments showed in the first place that extensive 
destruction in the hippocampal region, especially of the 
posterior part of the hippocampal gyrus, is followed by 
hemianajsthesia, which is not, however, of a permanent 
character, but disappears after a few days ; and further, 
that destruction or injury of the gyrus fornicatus (which, 
as Broca showed, is to be regarded as a direct extension 
around the corpus callosum of the hippocampal gyrus (see 
Fig. 2), produces still more marked and far more perman- 
ent symptoms of a like kind. 

(5) and (6) With regard to the cerebral localisation of 
the functions of taste and smell, the author in this edition 
brings forward no new proofs of an experimental nature. 
But he adduces and quotes evidence from comparative 
anatomy to show, not only that in animals in which the 
sense of smell is largely developed (the “ osmotics ” of 
Broca) the hippocampal lobule is greatly developed, but 
also that the development of the anterior commissure, 
especially of its posterior division, goes hand in hand 
with that of the hippocampal lobule, and its internal ex- 
tension, the nucleus amygdalie, and is therefore to be 
regarded as a commissure of the olfactory centres. The 
evidence in the first edition regarding the localisation of 
taste-perceptions was of the scantiest description, and has 
been in no way subsequently strengthened, and it is neces- 
sary that further experiments should be made upon the 
subject with the view of testing the opinion which the 
author has with all caution put forward on the subject. 

(7) Upon the .special functions of the pre-frontal lobes, 
or whether any function is in fact specially concentrated 
in this part of the brain, very little light has been thrown 
by the researches of the past fifteen years. There is a 
very prevalent idea that intellectual capacity goes hand 
in hand with the development of this region, an idea 
which has existed from the time of the old Greeks, although 
it was not apparently shared by peoples of yet more 
ancient civilisation. 'I'he idea does not, however, appear 
to receive any confirmation from the experimental method. 

* Dr. Ferrier is mistaken in supposing p. 3x0) that the results of the 
experiments of Mr. Horslejr and myself confirm his conclusions regarding 
the localisation of the auditory centre in the superior tcmporo>sphenoidal 
gyrus. The error seems to have ur.'-en from the misunderstanding of a verbal 
communication. What we did find in one or two cases was that Uie whole of 
the temporo.si>lxeno;dal lobe exclusive of the superior gyrus might be removed 
on both sides without loss of hearing— not the converse, that hearing was 
abolished on destroying only the supenor gyri on both sides. Indeed, we 
1 did not in any single instance perform this last experiment. 
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Animals from whom these lobes have been removed ex- 
hibit ‘*a total absence of symptoms (p. 396). “ In my 
first series of experiments (earned out without antiseptics), 

1 noted, after removal of the prefrontal regions, a decided 
alteration in the animals’ character and behaviour. ... 
They had lost, to all appearance, the faculty of attentive 
and intelligent observation*’ (p. 401). But that this was 
due to an extension of the effects of the lesion consequent 
on the want of antiseptic precautions appears from what 
immediately follows : — “ In some of my latest experiments, 
in which the lesions were strictly limited (under antiseptic 
precautions) to the pre-frontal regions, I could not satisfy 
myself of the existence of any appreciable mental 
deterioration. ... A similar total absence of discernible 
symptoms has been observed also by Horsley and Schafer '* 
(P.396).^ ^ . 

On the other hand, Dr, Ferrier believes that he has in 
one or two instances obtained unequivocal evidence that 
the whole of the pre-frontal lobe is concerned with the j 
movements of the head and eyes, being an extension for- 
wards of the centre for those movements which he had 
previously described. Nevertheless, he quotes approvingly 
certain observations of Hitiig and of Goltz upon dogs in 
which this region had been destroyed upon both sides, 
and which appeared in consequence to exhibit weakness 
of memory and lack of attention, without any paralysis of 
movement or sensation, as tending to confirm, what the 
comparative study of the relative development of the 
frontal lobes in different animals and individuals appears 
to show, **that the frontal lobes, the cortical centres for 
the head and ocular movements, with their associated 
sensory centre Sy form the substrata of those psychical pro- 
cesses which lie at the foundation of the higher intel- j 
lectual operations” (p. 467). The qualification which I s 
have italicised takes away the whole point of the state- 
ment so far as relates to the region under discussion. 
And a single well-recorded instance in man (such as the 
celebrated American crowbar case), in which there has 
been extensive destruction of this region without the 
occurrence of any appreciable symptoms during life, 
renders it manifest that there can be no restricted local- 
isation of any special function in this part. 

“ Munk professes to have found that after destruc- 
tion of the pre-frontal region in dogs and monkeys, para- 
lysis occurs in the muscles of the trunk on the opposite 
side. . . . My own experiments, as well as those of 
Horsley and Schafer, disprove Munk's assertions in the 
case of monkeys,” and “ in regard to dogs they are flatly 
contradicted by Hitzig, Kriw’orotow, and Goltz.” More- 
over, “ Horsley and Schafer have shown that the centres 
for the trunk-muscles” in the monkey “ are in the mar- 
ginal convolutions” (pp. 400-401}. It is not a little 
curious to observe how in the desire to conform to the 
prevalent view regarding the frontal region being the 
special seat of intelligence, both Ferrier and Munk 
endeavour to prove that the different movements which 
they respectively asssociate with this region are particu- 
larly related to the development of the intellectual 
faculties. Munk even goes so far .as to assert that the 
development of the trunk-muscles in mammals marches 
pari passu with the evolution of the intellectual capacity. 
One is surprised that he has not carried the comparison 
yet further, and drawn attention to the relation between 
the wisdom of the serpent” and the complexity of the 
movements of the reptilian trunk ! 

The amount of space which it has been necessary to 
occupy in discussing the question of cerebral localisation 
may be justified, not only by its general interest and im- 
portance, but also by the fact that the author of this 
work is one of the most prominent exponents of a doc- 

* Further on (p. loe) the author sutes that we have noted signs of stupid- 
“y Ic- 1 ® *n which we had removed the pre-frontal regions. 1 do 

pot think, however, that such dullness as was exhibited in one or two of these 
cases was more marked or lasted longer tl«in with equally extensive lesions I 
Qi other parts of the brain. 


trine which, whether wholly or partially right, has revolit- [ 
tionised cerebral physiology and profoundly modified the ' 
department of medicine with which this branch of: 
physiology is linked. We can consequently only refer’' 
very briefly to some of the principal alterations and 
additions which we find recorded regarding other 
subjects. ' 

The structure of the nerve-centres is treaty at much 
greater length than in the former edition, and is copiously ; 
illustrated with many original microscopic drawings by j 
M r. Bevan Lewis and others. The conducting functions \ 
of the spinal cord, which were somewhat cursorily! dis- | 
missed in the former edition, are here considered at 
length. The view of Brown-Sdquard that there is a dif- 
ferentiation within the cord of the paths for diflferent ! 
forms of sensibility is subjected to a searching criticisrh, ' 
with the result that the existence of such tracts is entirely 
rejected by Dr. Ferrier. He, however, nowhere refers to 
the question of specific paths for temperature-sensations, 
a question which has become one of much importance in : 
connection with the recent researches of Blix, Gold- i 
scheider, and others on the diflerenliation of specific j 
cutaneous points for these and other forms of cutaneous j 
sensibility. To the question of the existence of a “mus- | 
cular sense,” by which is meant that faculty by which we j 
are aware of the position and movements of our limbs - 
without calling in the aid of our visual perceptions, Dr. t 
Ferrier brings forward a considerable weight of argument ^ 
to prove that it is not to be regarded as in any way a 
specific fonn of sensation, and still less a sense of effort 
or innervation produced by the appreciation by the 
sensorium of centrifugal discharges which are emitted 
from motor centres (Bain, Wundt), but that it is merely , 
the result of impressions of tactile sensibility conveyed 
by the ordinary sensory or afferent nerves both of the 
muscles and of the parts acted upon by them, and, as 
such, can have neither a specific path of conduction nor ! 
a central terminus apjirt from the paths and termini for 
tactile sensibility. * 

The functions of the spinal cord as a centre for co- , 
ordinate movements are also treated more fully than ■ 
before, and it is shown that even in the higher animals 
each segment of the cord may act as a co-ordinating t 
J centre for coinple.x and apparently purposeful movements ; 
1 of the limbs. For it has been demonstrated in monkeys | 
1 by the author, working conjointly with Prof. Yeo, and in 
I dogs by Bert and by Marcacci, tnat such movements may ') 
j be evoked by the excitation of single anterior roots in 
j the cervical and sacral regions. And Dr. Ferrier describes 
: one or two experiments, in which he succeeded in stimu- . 
^ lating the anterior cornu of the gr.ty matter alone, and 
which yielded similar results (77</t* note to p. 77), In 
relation to the functions of the cord, the tonus of the I 
muscles and the so-called tendon-reflexes ” are carefully ^ 
considered, and their importance as an expression of the ^ 
condition of the reflex are pointed out. Many new facts | 
are accumulated regarding the remaining parts of the I 
central nervous sy.steni, and their bearing upon the func- | 
tions of the several organs is gone into in several | 
instances with great care and at considerable length. To | 
most of these it is impossible to refer particularly. It I 
may, however, be noted that the direct excitability of the J 
corpus striatum, at least of its caudate nucleus, which has I 
been denied by Franck and Pitres, is positively re-aifinned, ' 
and the motor functions of that organ maintained, by Dr» 
Ferrier, as the result of new experiments perform^ by ^ 
him. But, whether or not it be the case that they are 
directly excitable, it would appear that the precise func- 
tions of the basal ganglia, and the relation which they 
bear to motion and sensation, are as much a matter of 
conjecture as ever. 

To the chapter which deals with the cerebral hemi*. << 
spheres from the psychological aspect one or two itxt- 
portant additions have been made, especially in the part ■ 
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devoted to the consideration of speech, in which the 
conditions of “ word-deafness ” and word-blindness ** are 
now discussed. The view which has been put forward, 
amongst others^ by Dr. Hughlings Jackson, that there 
arc other and higher centres, over and above those which 
have been demonstrated by physiological and clinical 
research, which form the substrata of the higher mental 
operations, does not receive support from Dr. Ferrier. 

It seems more reasonable to believe that there may be 
higher and lower degrees of complexity in the same 
centres than to assume the separate existence of more 
highly evolved centres, for which no evidence is obtained 
by the results of experimental research ” (p. 460). 

It might have been expected that the remarkable con- 
ditions of the cerebral functions which are met with in 
both man and animals in an hypnotic state would at least 
have been alluded to in this edition, but they appear to 
have entirely failed to attract the author’s interest, and 
the subject is passed over in silence. 

In conclusion it may confidently be affirmed that, 
whatever exception may be taken to this or that state- 
ment or opinion, or to the mode in which this or that 
question is discussed, this new edition of Dr. Ferrier’s 
work, from the care with which it has been revised, the 
extent of the information which it contains, and the clear- 
ness of style and lack of ambiguity which characterise 
its every page, must prove of the greatest value to the 
student of neurology, and cannot fail to enhance the 
high reputation of its author. E. A. Sckakkr 

THE VALUE OF THE NEW APOCHROMATIC 
LENSES 

AT the annual meeting of the Royal Microscopical 
Society, the Rev. Dr. Dallingcr, who was elected 
President for a fourth year, delivered his annual address, 
in the course of which he gave a judgment concerning the 
new object-glasses made with the new German glass, in 
the following terms : — 

In proceeding to fulfil the honourable duty that, by 
your courtesy, devolves upon me, I purpose in the 
main to follow the line I have taken in preceding years. 

I congratulate the Society on its work, and on its steady 
inffuence in promoting progressive improvements in the 
optical and mechanical construction of the microscope, 
devoid of all prejudice as to how, or from whence, such 
improvernents may conic. And whilst, happily, it is not 
of necessity a President’s duty to pass in cursory review 
the microscopical work of the year, there arc times when 
it may be well for him to review the points of improve- 
ment that have been made in the instrument itself. 

h or the past twenty years I have had an increasing 
interest in the co itinuous improvement of the optical 
appliances of our instriiment—an interest which, from 
the first, applied not only to objectives, but also to eye- 
pieces and condensers, which consecutive calculation, 
thought, and experience have shown to have a correlated 
importance. 

Eighteen years ago I had, by practice, made myself 
fairly master of a i/25 inch objective of that period 
made by Powell and Lealand. 1 still possess that lens, 
and it is as good a lens of its class as they ever con- 
structed. Soon after, I became equally familiar with a 
i/50-inch of the same class by the same makers. 

By saying that I became master of these lenses, I , 
mean that I discovered exhaustively what they would and 
what they would not do. By this, I learned definitely 
what I wanted in lenses, if I could get it ; and to get 
that has been my unceasing endeavour until now. And 
certainly the quest has not been vain. And my method 
has been to examine impartially, and possess myself of, 
English, Continental, or American lenses, whenever they 
have shown any capacity for doing best what my work 
proved to me required to be done. 


I know that, in estimating the quality of a lens by the 
class of image it affords of certain test-objects well known 
to us, a certain amount of empiricism must take place. 
We do not absolutely know the image it ought to present. 
But this only applies within very narrow limits. Take 
the Podura scale : I can give you an image of it with 
my 1/2 5-inch and i /50-inch of twenty years ago. What 
I, in common with most micros :op’sts, considered then 
the if£sf result, the most sharp, clear, and delicately 
defined image, with those lenses I can get now ; but, with 
those lenses, nothing better. 

But the elements— the essential features that consti- 
tuted the quality of beauty in that image— are the very 
elements, the actual features, that every admitted im- 
provement in our object-glasses has brought out more 
perfectly. So that if I now put, say, the Podura scale 
under my old dry i /25-inch objective, and, beside it, 
another precisely similar scale under a new homogeneous 
i/20-inch objective of N.A. (numerical aperture) 1*5, the 
very qualities of the image which I, and experienced 
microscopists generally, thought the best twenty years 
ago are incomparably transcended in beauty and perfect- 
ness now. 

But that is not, and has not been, my only or my chief 
test. It has been one more eminently practical, so far 
as my own work went ; at least for some years. 

U p to ten years ago, although I had spent weeks in 
patient effort, no lens that I possessed, or that was within 
my reach, could be made to reveal the flagella of Bacte- 
rium termo. The flagella of many minute monads and 
of such Bacterial forms as Sfoirillum volutixna^ and even 
B icterium lineoia, I could demonstrate, though some of 
them with difflcnlty ; but not a trace of that of B. termo. 
But, near that time, Powell and Lealand produced a bat- 
tery of immersion-lenses on a new formula and of much 
relative e.xcellence ; and with these lenses the flagella of 
B. termo were brought within the range of sight. 

Since that time that has been a good lens, to me, in 
proportion to the greater or less ease and perfection with 
which it has revealed this delicate fibre. And let me say 
that such lenses as do this are those that always, without 
fail, give us the best ideal image of Podura scales and 
other tests. You will pardon me, I trust, for this amount 
of personal reference, since it will give a greater relevancy 
to what will follow. 

Improvements of great optical importance have been 
made daring the last few years. The manufacture of 
homogeneous lenses by Messrs. Powell and Lealand gave 
us the opportunity, which we could not have with foreign 
makers, of urging certain modifications. The addition 
of the correction collar was a minor, but still important, 
point. But the great point was the increase of the N.A. 
These makers have shown themselves most anxious, and 
have spared no efforts, to reach the highest aperture yet 
attained. 

Advancing, say, from N.A, 1*25, they attained to 1*35 
in such powers as the i;25-inch and the i/50-inch ; sub- 
sequently to 147 in 1/8- and 1/12 -inch objectives; and 
finding these, from my working point of view, of such 
supreme gain, I urged them still on, and was ultimately 
rewarded by the possession of a r/6-inch N.A. 1*5., fol- 
lowed by a i/r2- and a i/20-inch foci of the same great 
aperture. From each of these 1 obtained special advant- 
ages over all like powers, but with lower apertures, within 
my reach. 

A question frequently asked may be asked again, In 
what way do these last increments of aperture aid us ? The 
practical answer is not difficult. Speaking from observa- 
tion, 1 may say that all the objectives I have employed 
for the most critical work fail to produce images by the 
extreme marginal zone of the aperture. It is the judg- 
ment of competent judges that it will be fair to roughly 
estimate this defective outermost zone at 10 per cent ; so 
that, from the total measurement of the aperture by Prof. 
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Abbe’s method, I find that in practice this amount may 
be deducted as of very little service, in all apertures 
beyond about 1*3; hence, to be able to utilise fully any 
given aperture beyond 1*3, it is practically necessary that 
the measurement by means of Abbe’s apertometer should 
be about 10 per cent, higher. 

But a further advantage of great numerical aperture is 
that, other things being equal, we can utilise with excellent 
results deeper eye-pieces. 

I have long realised the advantage, with finely corrected 
objectives, of a far laiger series of eye-pieces than the 
catalogues provide. Messrs. Powell and Lealand several 
years ago made me one or more eye-pieces between each 
of their deeper eye-pieces of standard catalogued focus, 
and they certainly, within the limit of excellence beyond 
which greater eye-piece power cannot be employed, bring 
out to far greater perfection the qualities of any high-class 
object-glass. 

But we have had announced to us an improvement in 
the optical arrangement of the microscope, based upon 
an impo^ant and fundamental change in the media em- 
ployed in the construction of object-glasses and eye- 
pieces. It will be known that I refer to the system of 
apochromatic object-glasses and compensating eye-pieces 
devised by Prof. Abbe, and under his auspices carried out 
by Messrs. Zeiss, of Jena. 

The aim of the construction of these new objectives 
and eye-pieces has been to provide a higher degree of 
achromatism than could be reached by the old media ; 
the new kinds of glass produced at the Jena Optical 
Glass Works, under the superintendence of Dr. Schott 
and Prof. Abbe, can be so combined in the construction 
of an object-glass as to achromatise not only the essential 
portion of the primar)’ spectrum, but also to a great ex- 
tent the secondary spectrum, leaving only small residuals 
of the tertiary order still visible under certain test con- 
ditions. The final elements of correction are supplied 
by "compensating’^ eye-pieces of special construction 
designed to correct what Dr. Abbe refers to as “the 
differences in the amplification of the image for the 
various colours . , . formed by the objective outside the 
axis, which cannot be corrected by the objective itself.” 

The first trials of these new optical combinations made 
in Germany evoked unstinted praise, and those who, like 
myself, desired nothing so much as real improvement, 
awaited their arrival in England with eager and even 
anxious curiosity. 

The first that came to this country came to Mr. Frank 
Crisp, and by his courtesy this lens, an apochromatic of 
1/8- inch focus was placed in my hands. I subjected it 
to comparison, in succession, with my complete set of high 
powers, including those of N.A. 1*5, and upon tests, and 
by methods, w^hich I have indicated. 

It will be well understood that the high excellence and 
great aperture of my three latest object-glasses would 
have given a very elevated standard of comparison, a 
standard of comparison, so far as 1 know, never before 
reached, and the result was that with the potentiality of 
the system represented by the apochromatic lens I was 
most powerfully and hopefully impressed. I felt, in fact, 
that the lens itself was of great merit. But withal, by 
my standard of test I felt that its merits had been over- 
estimated. 

..Jli|bC|uite true that on some of my delicate test-objects 
shown by the apochromatic lens in combina- 
tion -’ihe “compensating” eye-pieces appeared to 
advantage when compared with my lenses combined with 
the ordinary eye-pieces ; but when I tried my own various 
powers with the same compensating eye-pieces I am con- 
strained to say that no real advantage over my latest 
lenses could be discovered. My Judgment, therefore, was 
most favourable as to the immense advantage of the eye- 
pieces and of the possibilities that lay in the entire system 
rather than in the special apochromatic object-glass taken 


by itsdf; and althongh pressed again and again by tbe 
editors of journals to give a public expression of my judgr 
ment, I steadily decuned, feeling that it was not, and 
could not at that time, be exhaustive. 

Later, an opportunity was courteously afforded me by 
the makers to examine a complete series of these object- 
glasses, from I -inch to i/8-incn focus, and with eye-pieoes 
fitted for English stands. In the examination of these 
objectives and their system of eye-pieces I spared no pains 
to be exhaustive and impartial. I desired to find the 
evidence of progression in optical excellence, for which I 
am always in search, and the excellence 01 the i-inch 
greatly impressed me ; but I failed to realise my high hopes 
in the behaviour of the higher powers. The result, how- 
ever, of a most critical examination was to very greatly 
strengthen my conviction of the value of the optica) 
system which these lenses represented, and above all oi 
the excellence of the actually new resource provided for 
us by the compensating eye-pieces. 

In what I have here said I must again remind you that 
the comparison of Zeiss’s apochromatic object-glasses was 
with a group of object-glasses the most carefully m^e, 
most excellently corrected, and with the widest numerical 
apertures, of any object-glasses that had ever passed 
through my hands, based on the old system of correction. 
But with this underhand ing it appears to me a responsi- 
bility that I must not evade to state the facts at this crisis 
in the development of object-glasses. And I do this with 
the more confidence that, as 1 have already informed you, 
Mr. Mayall, wholly independent of me, examined this set 
of objectives and eye pieces, and we each recorded separ- 
ately, in writing, our Judgments at the time of examination ; 
and I subsequently found that our resulting Judgments 
were almost identical. 

Dur ng this time samples of the new optical glass had 
reached the English opticians, and IVIessrs. Powell and 
Lealand in relatively brief time, and on a formula of theii 
own, made an apochromatic i/i 2-inch object glass, and 
eye pieces, constructed on the plan devised by Abbe 
By the wise advice of Mr. Mayall this was exhibited at 
our November meeting. My high opinion of that lens 
and its comjicnsating system of eye-pieces I at that 
meeting expressed, and need only add that since I have 
become the possessor of a second object-glass of precisely 
similar construction and power made by the firm, I am 
much strengthened in the opinion I gave. 

We all appreciate the splendid services rendered tc 
microscopy by Prof. Abbe, and it was a happy expressior 
of that appreciation that led Mr. Mayall to propose s 
visit to Jena, with his microscope and such object 
glasses as he thought would worthily represent the stand 
point we had now reached in England. 

1 understand that Prof. Abbe greatly desired this 
wishing to possess the fullest information as to oui 
methods of testing object-glasses, and to be permitted to 
examine our best optical work. 

I need hardly say that it was a source of great pleasure 
to me to place at Mr. Mayall's disposal all the lenses and 
apparatus I possessed that would serve him ; for it was 
in the highest interests of the microscopy of the world 
that so great a leader in recent progress should see the 
effects of his teaching and practice as evidenced by oui 
latest object-glasses, and especially by the new apochro 
matic I/I 2th by Powell and Lealand, with its system oi 
compensating eye-pieces. 

Mr, Mayall has told us the story of his visit : of his 
kindly reception ; of the earnest and repeated trials 01 
the olnect glasses he was able to submit to Prof. Abbe 
and of the frank appreciation expressed by Prof. Abbe oi 
the English object-glasses. This comparison will, in my 
Judgment, “make history "for the future of our instru- 
ment. It will react here and in Germany. Prof. Abbe’s 
splendid powers are more than ever concentred on th^ 
work of touching a higher perfection in object-glasses j 
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knows that ever/ improvement initiated in Jena will 
pe watched by keen eyes in England; and he has 
evidence, whicn will be as welcome to him work is 
|o us, that we are not likely to neglect any point of excel- 
lence, provided only we can be made to see it as such. 

I understand that Dr. Zeiss admits that the formulae on 
Miich his apochromatic objectives are constructed involve 
fer greater technical difficulties than were met with in 
fee older formulae ; and this is evidenced by the great 
iiumber of separate lenses combined in the construction. 

I Now it has long been my judgment, and a judgment 
ihat has been confirmed by men of large practical expe- 
lience, that errors of technical execution, when present, 
are shown at once by deep eye-pieces : with an object of 
fegular structure, whose image fills the field of the eye- 

E ece, the experienced eye readily detects a want of 
arpness. 1 am bound to say that the apochromatics 
)m Jena did not impress me by this test as having 
curacy of technical execution equal to the object- 
isses with which they were compared. 

On the other hand, I find that with the new apochro- 
itic made by Powell and Leal and 1 can employ 
vantageously deeper eye-pieces than I had ever used 
fore. 

i Now there is a less number of separate lenses in the 
London objective, and whether this superiority is due to 
the lesser number of lenses or to other causes I may not 
determine. I refrain from details concerning the com- 
parisons 1, amongst others, made of the lower power 
^pochromatic of Zeiss, further than to remark that in my 
judgment too much has been sacrificed to the object of 
’enabling the observer to employ very thick cover-glasses. 
This is, no doubt, a convenience ; but if, as in Zeisses 
tt /4-inch and i /6-inch, the choice lies between object- 
jglasses that cannot be used for covered and uncovered 
jpbjects and object-glasses that, with a moderate range of 
|hickness for cover-glass, provide that facility, the latter 
appear to me from a practical point of view to be the 
Sbetter. 

I I note with interest that Powell and Lealand have 
|nade an achromatic oil-immersion condenser of N. A. 1*4, 

f ind will probably be able to increase the aperture to 1*5 
n proportion as thinner glass is used to mount objects 
lipon. The mechanical part of this instrument had, when 
it first reached me, a very neat form, but was difficult of 
^nanipulation ; and this, involving as it did alteration, has 
prevented me from really testing its merits. But 1 have 
ust received it, with a mechanical modification I sug- ! 
jested well carried out, and 1 have little doubt but 1 shall 
realise now its optical excellence. On the whole, then, 
may rejoice in the fact that a distinct advance has 
been made in the optics of the microscope, and the 
nore so from a conviction that there lies considerable 
^tentiality still in the sources from which the amount of I 
progress made has resulted. 


ATLANTIC WEATHTIR CHARTS 

Meteoiological Council has just issued a folio of 
synchronous weather charts for the North Atlantic 
Ocean and the adjacent continents, those now published 
forming the first part of a series which embraces the 
thirteen months from August i, 1882, to August 31, 1883. 
The whole series is to be issued in four parts, Part i con- 
taining the charts from August i, 1882, to November 7, 
|[882, Two charts are given for each day — one shows the 
barometer, wind, and weather, whilst the other gives the 
kir- and sea-temperature, and weather, the weather being 
kiven on both charts for the purpose of easy comparison 
fvith other elements. The isobars, or lines of eq^ual baro- 
metric pressure, are drawn for each tenth of an inch, and 
ligures are given in the central areas of the several de- 
jircssions to show the lowest reading of the barometer 


recorded by vessels passing through these disturbances. 
The direction and force of wind arc shown by a system of 
arrows which fly with the wind, and the different forms 
of arrow exhibit very readily where the wind reaches the 
force of a gale, whilst the winds at high-level stations, 
where the elevation is 4000 feet or upwards, are indicated 
by red arrows. The air- and sea-temperatures are shown 
by different coloured isotherms, or lines of equal tempera- 
ture, which are drawn for each 5® F. The weather, such 
as rain, fog, or mist, is shown by different methods of 
shading, and, as mentioned above, is given with each 
style of chart. The synchronous hour for which the 
observations are charted is noon Greenwich lime, except 
in the case of air- and sea-temperature, where local noon 
has been taken in preference. No letterpress has been 
published with the charts except a few explanatory notes, 
in which it is stated that the study of the weather of 
Western Europe for many years has established in a 
manner that is beyond question that the atmospheric dis- 
turbances, on which the changes of weather are in a 
great measure, if not mainly, dependent, reach our 
western coasts after having passed for a longer or shorter 
distance over the Atlantic. The Meteorological Council 
undertook the investigation with a view to ascertaining as 
far as possible the conditions under which such disturb- 
ances either originate in or traverse the Atlantic, and the 
extent to which the direction of their course, their magni- 
tude, and persistence, may be influenced by the general 
meteorological conditions of the area within which they 
are generated, or of the regions which surround that 
area. 

The period embraced by the charts is that during 
which the international system of circumpolar observa- 
tions was being carried out, and data have thus been 
obtained from very high northern latitudes, which could 
not otherwise have been procurable, and by these means 
the results embodied in the charts have not only been 
rendered far more complete, but are of an exceptional 
value, not likely to be soon equalled. Among the circum- 
polar observations regularly used for the charts are those 
made at Spitzbergen and Jan Mayen, two stations which 
add materially to the value of the information on the 
eastern side of the Atlantic, as they enable many very im- 
portant barometric changes to he traced which would 
otherwise be lost, and they help much in fixing the posi- 
tion of disturbances which have skirted the British coasts, 
and at the time when our weather is improving as these 
bad-weather systems are passing away. 

There arc, on an average, observations from rather 
more than 400 ships for each day, in addition to which 
there are daily observations from about 300 land stations. 
In all 1 1,236 returns, each containing the records of many 
days, have been received from about 3000 vessels. So 
large a number of observations have never before been 
used in the drawing of synchronous charts, and this of 
itself renders the work quite unique in its character. The 
area embraced, which extends from the Pacific Coast of 
America to the east of Moscow, in the heart of Russia, 
and from the Arctic to the Equator, enables the numerous 
weather changes to be watched day by day for days 
together, and allows of a very extensive and compre- 
hensive view of the influence of the several varying 
conditions of the weather. 

The charts show many very interesting features of 
weather changes, and they exhibit very clearly the 
general way in which the weather systems move from 
west to east in the middle latitudes. They show very 
frequent tracks of low-pressure areas to the north of the 
parallel of 40°, such areas being frequently observed over 
the United States ; and after traversing North America, 
they intensify and develop energy on reaching the 
Atlantic, apparently gaining much of their strength from 
the supply of vapour over the ocean. Many such storms 
can be traced across the Atlantic, while some die out 
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after traversing only a Mrt of that ocean. On the other 
hand, others arc formed over the Atlantic, and especial/ 
in the vicinity of Newfoundland, where there is the 
mingling of hot and cold water, and where, as shown by 
both air- and sea-isotherms, there is a very great differ- 
ence of temperature in a very small area. There are 
numerous instances both of the formation of storms and 
also of their sudden breaking up. It is also seen how at 
one time a storm will divide into two parts, and each will 
follow its independent course, while at another time two 
well-developed storms will merge and become one. The 
charts show how, as one of these travelling disturbances 
is approaching the British Islands, the weather becomes 
unsettled, and how, as the outer edge of the front segment 
strikes our coasts, the wind backs to the southward, and 
in a short time rain begins to fall and the wind freshens. 
If the disturbance passes over the British Islands, the 
changes arc generally both important and rapid, whilst, if 
the storm area merely skirts our western coasts, as is 
the more common experience, the changes are less 
marked, and influence in the main only our western and 
northern coasts. The first issue of these charts deals only 
with the autumn, but they show very different conditions 
of weather at the early part of this season from those at its 
close, the whole system of weather being more disturbed 
as the season advances. There is, however, throughout 
the period a permanent area of high barometric pressure 
situated in mid- Atlantic, on the northern side of which 
the travelling disturbances move. This area of high baro- 
meter oscillates from day to day within fairly well-defined 
limit-s, and is very seldom altogether broken up ; and 
doubtWss a close study of the behaviour of this high- 
pressure area will tend to materially advance our know- 
ledge of the now almost hopelessly puzzling weather 
changes with which in weather forecasting we have to 
combat. 

Among other points of interest exhibited by the 
charts may be mentioned the graphic ni inner in which 
the earlier charts show the meeting of the north-east and 
south-east trade-winds and the seasonal march of the 
limits of these winds with the sun. They also show th.al 
at the end of the summer the temperature of the air i.s 
warmer than the sea to the extent of 2" or 3 , while, as 
winter is approached, the sea is slightly the wanner. In 
September there is a good instance of the formation of 
a West Indian hurricane which eventually crosses the 
Atlantic and passes to the north of Scotland, and the 
chart of November 1 shows the vast extent of some of 
these Atlantic storms, one gale blowing over the whole 
ocean from the coast of America to that of llurope. 

It is scarcely possible to over-estimate the high value 
of this series of charts. The most practical outcome 
of their publication, it is hoped, will be an improvement 
of our weather forecasts and storm warnings and a general 
extension of our knowledge of the laws which regulate the 
weather changes in our own islands ; whilst from a 
nautical point of view they are of the utmost value to the 
seaman in enabling him to follow in detail the many 
changes he experiences, and they may assist him at times 
in making a better passage. 

GILDED CriRYSALIDES^ 

PREVIOUS IVOR R. - Mr. T. \V. Wood in 1867 pub- 
lished the observation that certain pupa.’ (Eteris 
brassicce^ P. ra/tee^ &c.) resemble in colour the surface on 
which they arc found. Although this was disputed by 
some naturalists, it was confirmed by Mr. A u. Butler 
and Prof. Meldola. In 1874 Mrs. M. E. Barber published 
some very striking observations on the colours of the 
pupa of Papilio nireus (.South Africa), confirmation being 
afterwards afforded by Mr. Trimen, from the case of 

^ Abstract of Lecture delivered by Mr. Edward B. Poult->n at the Royal 

nstftution, on Friday, February u. 


Papilio demoleus. Dr. Fritz Miiller, however, shows that 
Papilio polydamus is not sensitive to surrounaing colours. 
The observations were explained by supposing the moist 
skin of the freshly-formed pupa to be photographically 
sensitive** to the colour of surrounding surmces ; but 
Prof. Meldola pointed out that there can be no real 
analogy with photography. Furthermore, many pupae 
are formed at night, when the surrounding surfaces are 
dark. The present investigation was undertaken with 
the belief that the influence would be found to work upon 
the larva as it rests upon some coloured surface before 
pupation. 

I. Experiments upon Vanessa lo. — This pupa appears 
in two varieties, being commonly dark gray and much 
more rarely yellowish-green. Six larvae placed in a glass 
cylinder covered with green tissue-paper, produced six 
green pupiv ; one of these, transferred to a black surface 
while still moist and fresh, became a green pupa precisely 
like the others. 

I I . E xperintents upon Vanessa urticce. — The pupae have 
no green form, but appear in many shades of dark gray, 
the lighter ones having golden spots on them, while the 
extreme forms are almost covered with the golden appear- 
ance. These latter are very rarely seen in nature, except 
when the pupa is diseased. Over 700 pup;e were olMained 
in the following experiments : — 

1. EJfcct'i of Colours. — Gnv// and orange surroundings 
caused no effect on the pupal colours ; b/ael produced, as 
a rule, dark pupre ; 7 ohilc produced light pupaj, many of 
them being brilliantly golden. This last result suggested 
the use oi jj^ill surroundings, which were found to be more 
efficient than white, and produced pupie with a colour 
which even more resembled gold. 

2. Mutual Proximity. — The larvie being dark, it was 
found that when many of them became pupa? on a limited 
(white or gilt) area, the pupx were darker than when they 
had been more isolated. The colours of each were in 
fact affected by that part of the surroundings made up by 
the black skins of its neighbours. 

3. 1 1 luminal ion. — Black surroundings produced rather 
stronger effects in darkness than in light, but the pupas 
were dark in both cases. 

4. Time of Susceptibility. -The mature larva?, after 
ceasing to feed, wander (stage i.) until they find a surface 
on which to pupate ; they then rest upon it (stage ii.), and 
finally hang, head downwards, suspended by their last 
pair of claspers (stage iii.), in which position pupation 
takes place. Stage i. is variable in length, stage ii. may 
be estimated at 15 hours (hut it is also variable), while 
stage iii. is fairly constant, and lasts about 18 hours ; 
while the whole period is commonly about 36 hours in 
length. The larva’ are probably affected by surrounding 
colours for about 20 hours before the last 13 hours of the 
whole period, and in this time the pupal colours are deter- 
mined. These facts were discovered by a very large 
number of experiments, in which larvae were placed in 
surroundings of one colour, and then after a variable 
time were transfen'cd to another colour producing an 
opposite effect. It was thus found that stage ii. is more 
sensitive than stage iii., although there is some suscepti- 
bility during the latter stage. 

5. The Part of the Larvee which is Sensitive to Colour. 

(<f) The Ocelli. — 'Witt most obvious suggestion was that 

the larval eyes ((;r ocelli, six on each side of the head) saw 
the colours, and, being influenced, transmitted an impulse 
to the nervous centres which regulate the formation of 
the pupal colours. When, however, these organs were 
covered with black varnish, the pupae resembled sur- 
rounding surfaces to the same extent as when they were 
produced from normal larvae, 

(p) The Complex Branching Spines . — 1 1 seemed possible 
that these structures might contain some organ which 
was influenced by the colour, but after cutting them off. 
the larva* remained normally sensitive. 
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(y) The General Surface of the Skin , — This was tested 
^ conflicting colour experiments. It had been previously 
own that the larvfe were sensitive during stage iii., and 
erefore they were covered in this stage with compart- 
ented tubes, so constructed that the head and anterior 
Lit of the body hung in the lower chamber of one colour, 
lile the posterior part of the body was in the upper 
lamber in another colour. In another method the larvae 
5re hung upon a vertical surface, while the head and 
)nt part of the body passed through a hole in a shelf, 
c vertical surface above the shelf, and the upper side of 
e shelf itself being one colour, while the vertical surface 
:low the shelf and the lower side of the shelf were of the 
lour tending to produce the most opposite effects. The 
suit of all these experiments was to show that the colour 
fluence does act on some element of the larval skin, and 
at the larger the area of skin exposed to any one colour 
e moredoes the pupa follow its influence. Parti coloured 
ipae were not obtained, thus perhaps pointing towards 
e action of the nervous system rather than towards the 
rect action of light on or through the skin itself. 

6. The Nature of the Effects Pp\ni need , — The colouring- 
sitter of the dark pupje is contained in a thin super- 
ial layer of the cuticle ; below this is a thicker layer 
vided into exceedingly delicate lamella?, between which 
ids are present, and the latter form the thin plates 
lich, by causing interference of light, produce the 
illiant metallic appearance. The thinner upper layer, 
ing dark, acts as a screen in the dark pupa?. Precisely 
e same metallic appearances are caused by the films of 
• between the thin plates of glass which are formed on 
s surface of bottles long exposed to earth and moisture. 
)th have the same spectroscopic characters and the 
me transmitted colours (complementary to those seen 
reflection). The brilliancy of the cuticle can be pre- 
rved in spirit for any length of time ; it disappears on 
ying, but can be renewed on wetting (this had been 
jviously known), and the colours are seen to change 
ring the process of drying, and when the cuticle is 
sssed, for the films arc thus made thinner. The same 
nellated layer exists in non-mctallic pupa? of other 
icies, and is used as a reflector for transparent colouring- 
itter contained in its outer lamella:. Thus the structure 
ich rendered possible the brilliant effects due to intcr- 
ence probably existed long before these special eft'ccts 
re obtained, and was used for a different purpose. 

^ The Biological Value of the Gilded Appcaf’ancc . — 
is probable that the gilded pupa: of Vancssidm re- 
nble glittering minerals such as mica (which is very 
mmon in many places) ; their shape is very angular, 
d like that of minerals : conversely the gray piipic 
emble gray and weathered rock-surfaces, and the two 
iditions of rock would themselves act as a stimulus for 
5 production of pupa: of corresponding colour. The 
wer was probably gained in some dry hot country, 
ere mineral surfaces do not weather quickly. Once 
med, it may be used for other purposes, and in certain 
jcics is probably a warning to the enemies that the 
ect is inedible. It is interesting to note how the 
nessidm, primarily coloured so as to resemble mineral 
Toundings, are modified for pupation on plants. Thus , 
\nessa lo has a green form which is produced among 
ves V atalanta has no green form, and spins to- 
ber the leaves for concealment, but both these species 
nmonly pupate freely exposed on mineral surfaces ; 
uriiccB has neither the green form nor the habit of 
icealment, and it has a strong disinclination to pupate 
its food-plant, as many observations concurred in 
>ving. 

[II. Kxpermients upon Vanessa atalanta , — This spe- 
s was also made brilliantly golden or dark-coloured 
the use of appropriate surroundings in the larval 
idltiop. 

IV. Experiments upon Papilio machaon,^T)xv& species, 


like P, polydamus (Fritz Muller), has no power of being 
influenced by surrounding colours. A brown pupa was 
obtained on the food- plant, and many green ones upon 
brown twigs, &c. It is possible that the amount of shade 
may determine the formation of the dark pupa irrespective 
of colour, or that less healthy and smaller larvae may 
produce the brown form, just as diseased Vanessa larvae 
produce gilded pupae. 

V. Experiments upon Pieris brasskee and P, rapes, 

1. Efl?i ts of Colours, — Hlack produced dark pupae, and 
the greater the illumination the darker the pupae {P, 
rapee), this result being the reverse of that obtained with 
V, tirlicce ; white produced light pupae, and the greater 
the illumination the lighter the pupae {P, rapes) ; dark 
red {P, brasskee) produced dark pupic ; deep orange^ in 
both species, produced very light pupie of a green colour ; 
pale y el loxu and yelloiuish gt'een produced rather darker 
pupa? than the orange ; bluish-green produced much 
darker pupae ; while dark blue produced still darker pupae 
(A rapie only). Hence there is a remarkable and sudden 
fall, followed by a slow and gradual rise in the amount 
of pigment formed as the light from various parts of the 
spectrum from red to blue predominates in the reflected 
rays which fall on the larv^al surface. But their effects on 
the formation of superficially placed dark pigment are 
accompanied by changes affecting the formation of 
greens and yellows, &c., in the deeper sub-cuticular 
tissues. Hence the results of any given stimulus arc 
exceedingly complicated. 

2 . Other Experhnents, — It was shown by the method 
described above that the ocelli are not sensitive in this 
species, and by similar transference experiments it was 
proved that the influence acts on the larva and not on 
the pupa itself. 

VI. Experitnenfs upofi Ephyra pcndularia, — In this 
genus of moths the exposed pupie are often green and 
brown in different individuals, but these colours follow 
the corresponding tints of the larva?, and therefore cannot 
be influenced unless the latter themselves were changed, 
and such susceptibility in the larval state has not been 
proved for this genus. This is the only known instance 
of a constant relation between the larval and pupal 
colours. 

VII. Experiments upon the Cocoon of Sat urnia car pini, 
— It was found that the larvic spin dark cocoons in black 
surroundings, but white ones in lighter surroundings. 


NOTES 

Thk principal officers for the Manchester meeting of the 
British Association, to begin on August 31, under the presidency 
of Sir Henry Roscoe, have now been selected. The following 
will be the Presidents of the various Sections : — Section A, 
Mathematics and Physics, Sir Robert S. Ball, Astronomer 
Royal for Ireland ; B, Chemistry, Dr. Edward Schunck, F.R.S. ; 
C, Geology,, Dr. Henry Woodward, F.R. S. ; D, Biology, Prof. 
A. Newton, F. R.S. ; E, Geography, General Sir Charles 
Warren, R.E. , G.C.M.G. ; F, Economic Science, Dr. Robert 
Giflfen ; G, Mechanical Science, Prof. Osborne Reynold®, 
F.R.S. For Section II, Anthropology, a President has not yet 
been chosen. One of the public lectures will be given by 
Prof. H. B, Dixon, who has taken as his subject The Rate of 
Explosions in Gases.’* The lecture to the working classes will 
be given by Prof. George Forbes. It is expected that, socially, 
the Manchester meeting will be one of the most brilliant ever 
held. A very large sum has already been subscribed, and liberal 
arrangements are being made for excursions and other enter- 
tainments. 

The trustees of the fund established by Mrs. Elizabeth 
Thompson, of Stamford, Connecticut, *‘for the advance- 
ment and prosecution of scientific research in its broadest 
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sense/* having accumulated income available for grants, desire to 
receive applications for appropriations in aid of scientific work. 
This endowment is not for the benefit of any one department of 
science, but it is the intention ofthe trustees to give the preference 
to those investigations which cannot otherwise be provided for, 
which have for their object the advancement of human know- 
ledge, or the benefit of mankind in general, rather than to re- 
searches directed to the solution of questions of merely local 
importance. Applications for assistance from this fund should be 
addressed to the Secretary of the Board of Trustees, Dr. C. S. 
Minot, Harvard Medical School, Boston, Mass., U.S.A., and 
should be accompanied by a full statement of the nature of the 
investigation, of the conditions under which it is to be prose- 
cuted, anti of the manner in which the appropriation asked for 
is to be expended. The new grants will probably be made in 
May next. 

In con-equence of the date fixed for the celebration of the | 
(Queen’s Jubilee, the Senate of the University of London have 
deemed it necessary to change the time of holding the ensuing 
Matriculation Examination from the week beginning Monday, 
June 20, to the preceding week beginning Monday, June 13. 

In his annual Report for the year 1886, Mr. H. B. Medlicott, 
Director of the Geological Survey of India, explains how it 
happens that Bengalis have not hitherto been employed in con- 
nection with his department. 'I'he Survey, he points out, has 
no duties of a mechanical nature to which, and through which, 
it would be possible to break in the uninitiated. Its work is 
strictly scientific, and requires the constant exercise, upon scanty 
data, of an independent, con«.cientious, and sober judgment. 
Now, Mr. Medlicott bolds that Bengalis have not yet shown that 
they are fit for such work as this. “ In Bengal,'* he says, “the 
wo^ of knowledge has been preached for the last two genera- 
tions, but in no single case has it found the needful germ in 
which it might come to maturity and bear fruit in original scien- 
tific w’ork ; it seems only to develop a more obnoxious kind of 
weed — words of science without substance. In the medical and 
engineering services they have for long had like teaching and 
opportunities to those from which r)arwin, Huxley, Tyndall, 
and a host of others have arisen, ]»ut of like result in Bengal 
there is no symptom even. For a still longer y»eriod the prac- 
tical results of the new knowledge in the shape of material pro- 
gress have been displayed with ever-increasing energy from the 
West, but neither has this awakened in the Oriental mind a 
a power to do likewise. Of imitation there is no lack, but of 
creative power there is no sign. If this is not a demonstration 
on the part of the Bengali of his ineptitude for science, evidence 
counts for nothing. lie would do well t j take it to heart, if by 
any means he may correct his failing. Meanwhile, even if there 
were not particular evidence to confirm it, I hold this as suf- 
ficient warrant for objecting to the appointment of natives to 
the slender staff of the Geological Survey.” j 

Mr. a. Lawrence Rotch, the proprietor of the Blue Hill j 
Meteorological Observatory in the United States, has recently 
issued a pamphlet giving an account of the foundation and 
work of the olwervatory. According to (he American Mcicoro’ 
logical Journal^ the station on Pike's Peak, 14,000 feet above 
the sea, is of problematic value to meteorology, whereas the 
Blue Hill Observatory, only 635 feet above the sea, and much 
younger, has already been of considerable meteorological service.” 

Some time ago we referred to the fact that experiments were 
being made at Fort Scott in connection with the manufacture of 
sugar from Sorghum. A report on these experiments was lately 
presented totheU.S. Department of Agriculture by Mr. H, 
W. Wiley, t(.) whom the conduct of the work was intrusted, j 
The results were very discouraging, and the failure is attributed j 


by Mr. Wiley to the following causes : — (i) Defective machinery 
for cutting the canes and for elevating and cleaning the chips 
and for removing the exhausted chips, (a) The deterioration of 
the cane due to much of it becoming over-ripe, but chiefly to the 
fact that much time would generally elapse after the canes were 
cut before they reached the diffusion battery. The heavy frost 
which came on October i, 1886, injured the cane somewhat, but 
not until ten days or two weeks after it occurred. (3) The 
deteriorated canc caused a considerable inversion of the sucrose 
in the battery, an inversion which was increased by the delay in 
furnishing chips, thus causing the chips in the battery to remain 
exposed under pressure for a much longer time than w»as neces- 
sary. The mean time required for diffusing one cell was twenty- 
one minutes, three limes as long as it should have been. (4) The 
process of carbonatation, as employed, secured a maximum yield 
of sugar, but failed to make a molasses which was marketable. 
This trouble arose from the small quantity of lime remaining in 
the filtered juices, causing a blackening of the syrup on concen- 
tration, and the failure of the cleaning apparatus to properly 
prepare the chips for diffusion. With regard to the future, Mr. 
Wiley is of opinion that the chief thing to be accomplished is 
the production of a Sorghum plant containing a reasonably 
constant percentage of crystallisable sugar. 

Mr. Hennessy, of the Indian Survey, to whom, as we 
have already announced, the Government of the Straits Settle- 
ments applied to aid in a survey of the latter territory, has 
declined the ap)X)intment oft'ered him. Indian Engineering 
observes that as the size and population of the Straits do not 
come up to those of an Indian district, and as the colony has 
already a Surveyor-General, a Deputy Surveyor-General, several 
Assistant Surve)ors-General, with a full complement of sub- 
ordinates, as well as a Sj^ecial Commissioner of Lands, there must 
be something wrong when another surveyor from India is re- 
quired in order to carry out a satisfactory survey. The circum 
stance appears to require some explanation. 

On December 10, a volcanic eruption of great violence to^>k 
place in Mount Taruniai in Vezo. Ashes continued to fall 
for several hours in the vicinity of the foot of the mountain, and 
on the neighbouring coasts, and even after this had ceased the 
undergrouni disturbances continued. On December 13 the 
eruption recommenced, and lasted for four days. A large slip 
occurred on the side of the volcano, an area of about 10,000 feet 
scpiare being affected, and stones and other debris fell so thickly 
as to change the configuration of the sea sluire to some extent. 
Pievious eruptions, according to Prof. Milne's work on the vol- 
canoes of Japan, occurred on February 8, 1874 ; October 7, 
1883; January 4, 1885; and April 21, 1886. 

On March 15 a strong shock of earthcpiakc passed through 
Mandalay, perceptibly moving buihiingsand trees. No damage 
occurred. 

On the 9th inst. Mr. W. A. Carter lectured to the Croydon 
Natural History Society on “ Marine and Fresh-water Fishes.** 
Mr. Carter stated that fish have the power of influencing each 
other by sounds and action, and in support of this assertion he 
described the mf)vements of a shoal of carp in a pond. He had 
observed them following the lead of a single congener, which 
conducted them to a quantity of food a considerable distance 
off. Referring to fish monarchs, the lecturer said he had 
noticed that certain freshwater fish, such as the trout, were 
subservient to a ruler, which might be seen swimming at the 
head of bis tribe, as might also certain marine forms, such 
as herring and bass. 

The new gun -powder melinite has already begun its work of 
destruction. Some days ago a bomb filled with this explosive 
agent exploded by accident in Belfort arsenal, killing six 
persons, and severely wounding eleven. 
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A DiNNBK was lately given to Prof, de Lacaze-Duthiere by 
►me forty or fifty of his pupils, who also presented him with a 
Agttificent engraving of his own likeness. This was a well- 
sserved tribute of admiration for the good and useful work 
one in the department of zoology by Prof, de Lacaze-Duthiers. 
[c has done great service to students of natural science by his 
ersonal labours, by the establishment of the two marine zoo- 
(gical stations of Roscoff and Banyuls-sur-Mer,. and by the 
>unding of the Archives de Zoologie Exptrimentale. 

The zoological station of Cette, on the Mediterranean coast, 
nmded by Prof. Sabatier, of Montpellier, has been recently 
ttached to the ^)cole Pratique des Hautes fetudes. Cette is a 
cry interesting place for zoologists, owing to the abundance of 
he fauna and its variety. 

The laboratories of the Paris Medical School will soon — that 
in the course of the spring or summer — be transferred to new 
uUdings in front of the Medical School. The present labora- 
>ries are ugly and unhealthy. 

Southampton, we are glad to see, is anxious to possess a 
fniversity College of its own. On Wednesday, the 9th inst., 
public meeting, over which the Mayor presided, was held to 
cpress the general opinion on the subject, and resolutions were 
lanimously carried in favour of the scheme. In one of these 
solutions it was stated that, in the opinion of the meeting, 
The Hartley Institution is admirably fitted, and has high 
aims, to form the nucleus of a University College for South- 
mpton andjthe surrounding district.” 

SiK Joseph Whitworth’s will, dated December 1884, has 
ow been proved. He leaves two hundred shares in Sir Joseph 
►^hit worth and Company (Limited) to the Owens College, 
fanchester ; eighty share', to the Institution of Civil Engineers, 
.ondon ; and forty to the Institution of Mechanical Engineers, 
y his will, after making certain bequc-sts, he left the residue of 
is estate to the School Boards of Mancliester, Salford, and 
tockport, and to the Science and Department, South Kensing- 
)n ; but by codicils added last year he revokes his bequests to 
le School Board.s and South Kcnsirigtcjn, and leaves all hi-i 
ial estate and the residue of his j^ersonal estate to his executors 
nd trustees absolutely for their own use and benefit, but in con- 
dence that they will make such dispositions of his property for 
iucational purposes as they know that he would have wdshed 
»ade. 

We regret to announce the death of M. Alexander Borodin, 
rofessor of Chemistry at the .Medico- Surgical Academy at St. 
etersburg, and one of the most eminent Russian musical com- 
osers. He died on February 27. 

The death is announced of Dr. Gustav Heinrich Kirchen- 
auer, first Burgomaster of Hamburg, and a well-known 
aluralist. He died on March 4. 

A DECREE has been signed by the King of Italy by virtue of 
'hich a new and complete edition of tlie works of Galileo will 
e published at the cost of the Stale. The Minister of Kduca- 
on, with the assistance of some eminent professors, will 
iperintend the publication, which will fill twenty quarto 
olumes of 500 pages each. 

Bv the investigation of forty-two large North German lakes, 
le well-known zoologist Dr. Otto Zacharias has proved that 
le lower fauna occupies an intermediate position between that 
f the Scandinavian and that of the Swiss and Italian fresh- 
water basins. Since it is supposed that during the Ice epoch 
igantic glaciers stretched from the north of Europe to the foot 
f the Ricsengebirge, it is interesting to learn that the North 
rerman lakes contain a number of lower Crustaceans that, till 
ow, have only been found in Scandinavia. 


The Academy of Sciences at Berlin has granted the following 
sums for the furtherance of zoological research : — 75/. to Dr. 
Karl Brandt (Konigsberg) for investigations on Radiolaria ; 50/. 
to Prof. Ludwig (Giessen) for the continuation of his work on 
Echinoderms ; lOo/. to Dr. Heinicke (Oldenburg) to continue 
hU researches on the varieties of the herring. Besides these 
sums, 1950/. has been given for the printing of some important 
zoological works, viz. Prof. Dohrn’s “ Jahresbericht,” Dr. 
Taschenberg’s “ Bibliothek,” and Prof. Fritsch’s work on 
“Electric Fishes.” 

The total value of fish landed on the coasts of Scotland for 
the two months ending! February 1887 was 190,068/., being an 
increase over the corresponding period of last year of 8434/. 

The twenty-second volume of the Transactions and Proceed- 
ings of the Royal Society of Victoria has been sent to us. It 
contains the address of Prof. Kernot, the President, delivered 
on March ii, 1886; and among the papers are “The Atmo- 
sphere a Source of Nitrogen in Plant Economy,” by Mr. E. 
Lloyd Marks ; “ Notes on some Evidences of Glaciation in the 
Australian Alps,” and “The Cryptogamia of the Australian 
Alps,” by Mr. James Stirling ; ” On an Apparatus for Utilising 
the Force of the Tides,” by Mr. Lockhart Morton ; and “ On 
an Apparatus for Determining the Stability of Ships,” by Mr. 
C. W. McLean. 

We have received Parts 21-25 of “ Landerkunde des ErdteiK 
Europa.” The editor of this admirably illustrated work is 
Prof. Alfred Kirchhoff, and among the contributors are Profs. 
Penck, Egli, and Heim. The aim of the writers is not merely 
to describe the countries with which they deal, but to bring out 
the influence of geographical conditions upon material, political, 
and social progress. 

In reference to the acclimatisation of flat-fish in American 
waters, the latest Bulletin of the United States Fish Commission 
states that in April 1880 five soles sent from England reached New 
York, and were deposited outside Sandy Hook. In October 
1881, out of a consignment of turbot and soles sent from 
brngkand, three .'»oles and six turbots survived. These were 
transferred to the Sheep’s Head Bay. In order to ascertain 
whether any trace of these fish could be found, the Fish Com- 
mission in October last liawlcd in the vicinity of the spots 
mentioned, but did not succeed in capturing any flat-fish. 

The Botanical Museum of Hamburg will be rendered more 
generally serviceable to German commerce and industry by 
the addition of a commercial laboratory. For analyses and 
investigations a most moderate tariff has been set up. 

In an article in the EniomologisP s Monthly Magazine for March, 
Mr. Herbert Goss raises the question whether Aporia craUegi is 
dying out in this country. At one time this butterfly was 
common in Kent, Sussex. Hampshire, Huntingdonshire, North- 
amptonshire, Herefordshire, Monmouthshire, and Glamorgan- 
shire. Now it has disappeared, apparently, from all these 
counties. Mr. Goss does not think that this can be attributed 
to the rapacity of collectors, aud he holds that it can be 
accounted for only in some localities by cultivation and drain- 
age. It seems to him more probable that the extreme scarcity 
or total extinction of the Black- veined White may be due to a 
succession of wet ungenial summers and mild winters. 

The investigations into the causes and nature of the species of 
elephantiasis known in Java as bcri-i)en\ and in Japan as kakki^ 
which have been conducted at Achcen, in Sumatra, by a medical 
officer delegated by the Japanese Government, and Dr. Cor- 
nelissen, Inspector of the Medical Service of the Netherlands 
India, have led to the following results : (l) hcri'beri must be 
r^arded as a disease produced by minute organisms ; (2) these 
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ofganisms are Bacilli, which bear most resemblance to the 
anikrax Bacilli, but not smaller; (3) they are found in the 
blood, lungs, heart, and nervous tissue of persons dying of the 
disease ; (4) they can be reared independently ; (5) the Bacilli, 
which can live as parasites in the human organism, can also live 
and multiply out of it. These facts, which are said to be estab- 
lished by the investigations, explain how beri-beri patients can 
infect particular places, and how healthy individuals coming 
from uninfected places contract the disease in infected ones, 

Mr. VV. H. Bkebv has reprinted from the Scottish Naturalist 
some interesting notes on the flora of Sheflanrl. They arc the 
result of a visit of about eight days to the Shetland Islands at 
the latter end of July last. Four distinct districts were visited, 
the greater amount of time being silent in Unst. Mr. Beeby is 
of opinion that the flora of the Shetland Islands is well worthy 
of further attention. An explorer would, he thinks, be rewarded 
by finding plants which arc at present known only in the Faroes 
and in Scandinavia. 


tude determinations were communicated by Mr. Todd in 1S85 to 
Sir G. B. Airy, and published in the Obsirvatory for October of 
that year. The longitude of Singapore adopterl in formixtf the 
results given in the Report before us is that deterndned by Com- 
mander Green, U.S.A,, in 1882, viz. 6h. 55m. 25’Ois. East of 
Greenwich (for Capt. Darwin^s station), assuming that of the 
Madras Observatory to be 5h. 20m. 59*423. Hence the resulting 
longitudes are : — 


Observatory, Port Darwin 

,, Adelaide 

,, Melbourne 

,, Sydney 

,, Wellington, N.2. 

,, Hobart 


h. tn. s. 

« 43 32*49 
9 14 20*30 
9 39 5414 

10 4 49*54 

11 39 6*52 
9 49 19*80 


The observations for the purpose of connecting Singapore with 
the various points in Australia are given in sufficient detail in 
the Report to enable us to see that the determinations have been 
made with care and attention to detail, and appear to be deserv- 
ing of every confidence. The New Zealand and Tasmanian 
results may perhaps rerjuire further correction. 


The contents of Part 2, No. 3, of vol. Iv. of tlie Journal of 
the Astatic Society of Bengal include a short paper by Dr. 
King, on two new species of hojlly from the Fastern Himalayas, 
but are otherwise purely entomological. Prof. Ford continues 
his critical examination of Indian ants in the Calcutta Museum. 
Mr. de Niceville dcscril>es nine new species of Indian butterflies, 
chiefly from Sikkim (which are to be figure<l in a succeeding 
number). Mr. Doherty, of Cincinnati, U.S..V., communicates 
a paper on new or rare Indian butterflies, many of which 
are from the Nicobar Islands ; and Mr. K. T. Atkinson, Presi- 
dent of the Society, gives a compilation of what has l>een written 
concerning Indian Coccida:, which may be taken an introduc- 
tion to the study of this obscure and injurious family of in.sect** 
in India, 'fho author has chiefly followed Sigaoret in the 
systematic arrangement. The collected infurmatiou will prove 
useful in India, for som^ of these scale insccls have t)cen most 
destructive to cotTec and other plantations. H.iving a clue as 
to how and what to observe, Indian entomologists will, no 
doubt, soon show ih.at legions of Coccitbe exist in India, as 
elsewhere, and many strange forms will be detected. 

The additums to the Zoological Society's Gardens during 
the past week include a Ciray Ichneumon {llcrpc\l€s ^riseus) 
from India, presented V>y Mr. C. F. Hird ; a Gulden liagle 
{Aquila chrysactui's from Scotland ; a Chilian Sea- Eagle {Gerauo- 
a^lus mclanoUucus) from South Americ.a ; a Brazilian Caracara 
{Palyborus brasi/icu^is) from Brazil, presented by Mr. C, 
Czarnikow ; a Bronze-winged Pigeon ' Phap^ chaicoptoa') from 
Australia, presented by Mr. Malcolm Nicholson ; two Ked- 
^rested Cardinals {Paroaria citcullala) U^nw Brazil; two Cock- 
ateels {Cahpsitta noihc-h^>lhjHJir) from Australia, presented by 
Colonel F. D. Walters; two Crested Newts {MoL^e enstata)^ 
presented by .Mr. Alban Doran ; a Lesser White -nosed Monkey 
{Cercopithecus pdauri'.ta) from West Africa ; two Bkie fionted 
Amazons {Chrysotis u\tiva) from .Soutli America, depo-,jied ; a 
Hog Deer [Co^vus pontfiuA^ born in the Gardens. 


Comets and Asteroids. — I’rof. Daniel Kirkwood has a 
brief note in the American yournal for January 1887, on the 
origin of comets, in which he points out the probability that 
tw'o, at least, of recent short-perio<I comets have had an origin in 
the zone of asteroids. Fempers comet (1867 II.) has a period, 
inclination, and longitude of node approximately the same with 
those of Sylvia (Minor Planet No. 87), whilst its eccentricity is 
but little greater than that of .Kthra (No. 132). Wolf's comet 
(1884 III.), before it> last close approach to Jupiter, had an 
eccentricity which was exceeded by twelve know’n minor 
planets ; its period uiis about 3619 days, and its mean distance 
4‘6 ii, so that it would appear to have been simply a very 
remote asteroid. Its period w.as very nearly commensurable 
with that of Jujuter. 

Tjie Tmls of the Comets of 1886. — Prof. Th. Bredichin 
has recently examined the curves of the tails of the three princi- 
pal comets of last year in connection with his well-known theory 
as to the laws of format itm of the tails of comets. The two first 
comets, those of Fahry and Barnard (1886 I. and lL),*proved diffi- 
cult to observe, the earth being nearly in the plane of the orbit 
of the former comet, so that the foreshortening greatly increased 
the errors of observations, whilst the tail of the latter was very 
short, and was thffused on one side. Both,* how ever, were of 
the same type, the second, i - /* being found to be equal to 
1*3 for the firsb and 1*9 fur the second. The thinl comet 
referred to, that discovered almost simultaneously by Mr. 
Barnard and Prof, llartwig, proved much more important for 
the purposes of Prof. Bredichin's theory, since it showed three 
tails. Of these the principal one plainly belonged to the first 
type, a value of 17*5 ft>r i - ;u satisfying the observations very 
fa riy. The shorter l.ail seen by a number of ob servers plainly 
belonged to the third type, I - being very small, whilst a 
third tail, seen by Mr. Backhouse (N \ruRE, January 6, p. 224}, 
and lying between the other two, evidently l)eIonged to the 
second type. 

Minor Peanei' No. 265. — M. Bigoitrdan points out 
rendusy vul. civ. No. 9) that the motion of R. A. of this body is 
unusually rapid, amounting to - im. 40s., or double the 
ordinary value for the other asteroids. As the planet is nearly 
exactly in opposition, it Ijc relatively near the earth, and 

may therefore be very advantageously employed in the future for 
the determination of the solar parallax. 


OUR ASTRONOMICAL COLUMN 

Telegraphic Determination of Australian Longi- 
tudes.- — A Report on the Telegraphic Determination of 
Australian Longitudes, signed by Messrs, Ellery, Todd, and 
Russell, has recently been published by the Government of 
South Australia. Tnis Report contains the final results of the 
operations connecting .Singapore and Port Darwin, carried out 
in 1883 by Capt. Darwin, R.E., in concert with the Australian 
^tronomers above tnentioned. The Observatories of Melbourne, 
^dney, and Adelaide were subsequently connected with Port 
Darwin. The preUmin?ry results of these telegraphic longi- 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 MARCH 20-26 

/rj'OR the reckoning of time the civil day, commenciDg at 
' Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 

At Gnmunth on March 20 

Sun rises 6h, 501. ; souths, lah. qxfx. 17*71. ; sets, i8h. nm. ; 
dccl. on meridian, o* lo' S. ; Sidereal Time at Sunset, 
6h. 3m. 

Moon (New on March 24) rises, ah. 30m. ; souths, 9h, lOm. ; 
sets, i3h. S7m, ; deck on meridian, 15® S. 
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mat Riset Souths Sets Dacl.on maridU" 

II. m. b. m. h. m. e / 

curjr ... 548 ... 1213 ... 1838 ... 410N. 

US... ... 651 ... 1343 — 2^35 ••• 922N. 

s ... ... 6 22 ... 12 38 ... 18 54 ... 2 27 N. 

21 18* ... 2 22 ... 7 26 ... II 42 S. 

irn II 7 ... 19 16 ... 3 2S» ... 22 30 N. 

ndieatat that the rising is that of the preceding evening and the setting 
of the following morning. 

:h h. 

... 22 ... Sun in equator. 

... 3 ... Mercury in inferior conjunction with the Sun. 


Variable Stars 


Star 

R.A. 

Decl. 





h. m. 



h. 

m. 

o\ 

3 0-8 . 

. 40 31 N. . 

.. Mar. 20, 4 36 fft 




>) 

23, 1 

25 w 




if 

25, 22 

14 m 

sminorum 

6 S7'4 ■ 

. 20 44 N. , 

• » > 

2S» 19 

0 M 

fonocerotis .. 

7 25'4 • 

. 9 33 S; • 

i » 

24, 

M 

ancri ... .. 

8 37 S • 

19 26 N. . 

» » 

21, 22 

42 m 

lydroe 

10 32-0 . 

. 12 48 S, . 

■ j > 

22, 

m 

brae 

»4 54’9 • 

. 8 4 S. . 

f » 

23, 22 

47 

loronte 

IS 13-6 . 

32 4 N. . 

• » j 

24, I 

I m 

^phinchi 

17 io‘8 . 

I 20 N. . 


4 

12 m 



and at infervals of 20 

8 

^agittarii 

17 S7-8 . 

• 29 35 S. . 

Mar. 25, 23 

0 m 

yrae 

18 45-9 . 

• 33 14 N. . 

»> 

21, 23 

0 m 




) 1 

25, 4 

0 M 

quilse 

19 467 . 

. 0 43 N. . 

*• tf 

25, 22 

0 M 

quarii 

23 38 0 . 

■ >5 55 S- • 

,, 

26, 

M 


M signifies maxliiuim ; w minimum. 


Meteor- Showers 

Tear 55 Auriga*, R.A. 98®, Decl. 45'’ N. ; and on March 20, 
r 0 Ursae Majoris, R.A. 145^ Decl. 48’ N. 


GEOGRAPHICAL NOTES 

OXFORD has decided to establish a Readership in Geography ; 
didates arc invited to apply. Cambridge has postponed 
ng a similar step till 1888. While on this .subject we may 
e that by a new Imperial ordinance geography has been 
ed to an equal footing with the most important subjects 
rht in German middle-class schools — Rcalschulcn and 
nnasiett. The programme for the examination of teachers 
ring to make this one of their special subjects has been 
ed. There are three grades, and the standard in each is 
f high. 

kCCORDiNG to advices received at Zan/ibar from Uganda, 
Tunkerls carav.an safely reached F.inin Pasha, who w^as in 
d health. Intelligence has aUo been sent to Zanzibar that 
months ago Emin Pasha visited Uganda, but that King 
vanga refused to allow him or his followers to pass through 
territory. Emin Pasha then attempted to make arrangements 
his pass.'ige through Karagwa, on the western .shore of tlie 
toria Nyanza, but failed in this also, and afterwards returned 
Vadelai, leaving a detachment of soldiers at Unyoro under 
command of Cnpl. Casati, Emin Pash.Ts sole European 
ipanion. 

Ve learn on the best authority that Mr. .Stanley, on hi.s 
val at Stanley Falls with the first contingent of his Expedi- 
I, about 250, will proceed at once lo Emin Pasha, without 
dng for the rest of his party. No doubt he will be reinforced 
some of Tippoo’s men, and in this way there will not be a 
wenPs delay. The main body will follow as soon as steamers 
able to land them all at Stanley Falls, but first a camp will 
established at some distance from the Falls as a base of 
rations. Dr. Junker gave an account of his seven years’ 
ioring work, on February 26, to the Cairo Geographical 
aety. His magnificent maps were shown, one of them 
isuring 13 feet by 23 feet. Dr. Schweinfurth maintained the 
oiute accuracy of Junker’s maps in all respects. Junker then 
e a detailed account of his sojourn m the Niam-Niara 
ntry. Here he found extensive fertile plains, veritable 
unnahs, with grass over 3 feet high, and abundance of game, 
then passed on to his exploration of the Welli^ and the 


Mepoko, lo within four days’ journey of the Congo, concluding 
by giving some interesting details of the effect of the Mahdi 
revolt on these countries. 

The well-known African traveller, Dr. Zintgraff, who has 
been commissioned by the German Government to explore the 
Cameroon district, intends visiting the Cameroon Mountains. 

As large quantities of caoutchouc are said to be obtained there, 
Dr. Zintgraff will be accompanied by an expert in that material. 

An official publication of the Colonial Office (African, No. 
332) contains a great deal of original information regarding the 
different di.stricts and tribes of Sierra Ivcone and its vicinity. 

On Monday evening last a paper on The Alpine Regions of 
Alaska” was read hy Lieut. H. Seton-Karr at a meeting of 
the Royal Geographical Society. In the course of a description 
of a visit to this territory last year, the reader expressed the 
opinion that the St. Elias Alpine region offers one of the best 
places for the study of glacial phenomena under the most power- 
ful conditions. According to Dali, the American surveyor, 
Mount St. Elias is 19,500 feet high. It is a mass of snow and 
icc from base to. summit, and has always been marked in modem 
map.s as exactly on the 141st meridian, which is the boundary 
line. If the shore line was correctly charted, he found that the 
summit was east of the meridian of longitude mentioned. It 
was the^-efore in the British Empire. Describing the ascent of 
the mountain, he stated that he p-oceeded to a point which the 
aneroid in><truments gave as 7200 feet above the sea level. There 
remained in the Alpine regions of the North Pacific a wide field 
for explorers. Mounts Crillon, Fairweather, and La Perouse, 
respectively 15,900, 15,500, and 11,300 feet high, were not quite 
so striking as the one he de.'>cribecl, but were much nearer to 
civilised settlements. There is a large blank space upon the 
map of Ala.ska, lying between Cook’s Inlet and the great Yukon 
River. It is as unknown as any of the unexplored regions on 
the globe. 

A JOURNEY of considerable interest L now being carried out 
in Central Asia by Mr. A. D. Carey, of the Bombay Civil 
Service. Mr. Carey left India in May 1885, marched 
through Ladak into Northern Tibet (Changtan) as far as the 
Manglsa Lake, and then struck northward, descending on the 
plain of Turkestan, near Kiria. He thus traversed over 300 
miles of country which had never before been visited l)y a 
European. The altitudes on iliis section of the journey were 
always very great, the track running usually at about 16,000 
feet above the sea, while one at least of the passes crossed was 
calculated lo reach 19,000 feet. After a stay at Kiria and 
Khotan, the Kholan River was followed to its junction with the 
Tarim ; the route then lay along the latter river to Sarik, and 
then across a stretch of desert to Shah-Yarand Kuchar. 
From the latter place the Tarim was folDwed down to a point 
where it turns southward towards Lake Lob. From this point 
the towns of Kurla and Karastaber were visited, and about the 
end of the year the Tarim was struck again and tracked down 
to Lake Lob. Thus the whole length of the Tarim has Yieen 
explored. The country along its hanks is described as flat and 
reedy, and the people extremely poor and miserable, Mr. . 
Carey pitched his camp at the village of Chaklik, some distance 
south of the lake, and close to the foot of the great range of 
mountains which forms the northern scarp of the Tibetan high- 
lands. On April 30, 1886, Mr. Carey started from this village 
on a journey southward into Tibet, over a pass in the Altyn 
Tagh Range, and onward by a track occasionally used by the 
Kalmucks. Since this start nothing has been heard of Mr. 
Carey, but it is presumed that after spending the summer and 
autumn in travelling over the elevated region he has returned to 
Turkestan to winter. 

The principal paper in the March number of Pefermann's 
Miiteilungen is a sjicial study of the basin of the Cadiapool 
in the province ot Santiago, Chili, by Dr. A. Plagemann, 
There is also a short paper on the hydrography of Batanga 
Land, hy Herr P. Langhaus. From the notes we are glad to 
learn that the Roumanian Government has adopted a plan for 
the triangulation of that country, which will be the means of 
filling up an important gap in the cartography of Europe. 
Erganzungsheft No. 85 of Pciermann^s contains a detailed 
account, with map and diagram, of Dr. Gustav Radde^s joarneys 
in the Alpine region of Daghestan in the summer of 1885. 
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PREHISTORIC REMAINS IN AMERICA 

A T a recent meeting of the Washington Anthrof^logical Society, 
Mr. G. K, Gilbert described a prehistoric hearth under 
the (Quaternary dej^sits in Western New York. The speaker 
described the finding of the remains of a wood fire m the 
bottom of a well through the drift deposits near Gaines, a few 
miles south of Lake Ontario. The evidence in the matter rests 
almost entirely on the statements of a Mr. Tomlinson, a well- 
known and respected resident of the place, and who, personally, 
made the find upon his own farm. It was twenty years ago that 
the discovery was made, but Mr. Tomlinson has stated that his 
memory of all the essential details was very clear, and the 
speaker had every personal reason for believing the statements. 
The story is briefly that in sinking a well through 17 feet of gravel 
and clay, they found lying upon the rock at its bottom three large 
stones, partly inclosing a small space in which were about a 
dozen charred sticks, undoubtedly the remains of a fire started by 
human hands. Mr. Tomlinson gave some of these remains to 
neighbours, who still remember the matter, and the remainder he 
kept himself. In time, however, they have been lost, and the 
endeavour to find them did not meet with success. 

The speaker then discussed at length the character of the beds 
under which the remains were found, and their geologic age, 
illustrating his statements by a map, of which a small copy is 
here reproduced. 

The line a b shows the approximate southern limit of the lake 
drainage, and c t> the approximate south-eastern extension of 
the second glacier, which, it will be noted, extends across the 



drainage line for a considerable distance. When the front of the 
glacier began to retreat, successive lake basins were formed, ex- 
tending toward the drainage line and discharging at the lowest 
point in the divide. When the front of the glacier had retreated 
to the line 1-2, a lake extended over the area shown by the fine 
dotted line bearing small cross lines, and discharged toward the 
Ohio, near what is now the city of Fort Wayne. When the ice 
front had retreated to the line 3-4, the lake covered the area in 
part inclosed by the fine dotted line bearing the small circles. It 
was on the eastern shore of this lake that this ancient fire was 
built, and by its shore wash that it was so gently covered as not 
to be disturbed during the process. 

By further retreat of the glacier toward 5-6, a lower outlet was 
exposed in the valley of the Mohawk, and the surface of the 
glacial lake again fell — the I.ake Erie portion to the level of the 
escarpment of Niagara limestone which still dams it back, and 
the Lake Ontario portion to a somewhat lower level. Further 
retreat of the icy dam to 5-6, and beyond, opened the .St. Lawrence 
channel, and the present drainage was established. 

From this explanation the comparative age of the hearth and 
its remains is indicated. It was near the end of the second 
glacial period, and at the time of separation of Lake Ontario 
from Lake Erie. At about this time, also, the Niagara Kiver 
l^gan its work of cutting through the escarpment of Niagara 
limestone, and at which it has been engaged ever since. Its rate 
of progress having recently been approximately determined, we 
4 re able to estimate the number of years as about 7000 since the 
lakes were separated and the gorge Mid falls begun. This estimate 


is based on comparisons of a recent survey by the U«S. Ckological 
Survey with those made by the New York Survey forty years ago, 
and is open to some qualifications. In the first place, it is 
possible that some of the gorge was cut before the glacial pmod ; 
then it has been found that the hardest stratum throtign which 
the river has to cut thins somewhat to the eastward, and thus 
offered less resistance to wear at an earlier date in the history of 
the gorge ; and then, again, the possibility is presented of the 
volume of water having been vastly greater toward the close of 
the glacial period, and it is known that the erosive power of 
water increases very rapidly with increase of volume. These 
qualifications tend to reduce the time estimate ; but on the other 
hand, evidence has been found that at one time the other lakes 
above Erie emptied by another means, and if this was so for any 
great length of time after the birth of the Niagara, it would tend 
to very greatly increase the time. 

In the discussion following this paper, Mr, Murdock, of the 
Point Barrow Station, gave an account of the finding of a pre- 
historic relic under somewhat similar circumstances. Their station 
was near the extreme north-west corner of this continent, on a 
beach ridge a few yards from the Arctic Sea. This ridge was 
9 or 10 yards in height, and extended along the coast for some 
distance. In making an excavation for an earth thermometer, 
they penetrated a i-foot layer of turf which capped the ridge, 
and then frozen gravel and earth to a depth of 20 odd feet, 
where an Eskimo snow-goggle was found embedded in the frozen 
earth. The goggle was iclentical with those now in use, and 
consists of a piece of bone covering the eyes and bridging the 
nose, \>ith small slits to admit a very limited amount of light and 
protect the eyes from snow -blindness. The specimen found 
had strings of braided sinew attached, but these were broken in 
removing them from the hard matrix. The speaker believed that 
the beds inclosing and covering this relic were the results of 
beach wash. The F.skimo of the region have a tradition that 
people used to live at the locality of the find, and a few remains 
of houses are found in the vicinity. 

At the same meeting Mr. W. J. McGee read an informal paper 
on the finding of a .spear-head in the Quaternary beds of 
Nevada. 

The speaker described the geologic features of the Walker 
River cahon, in the lacustrine deposits in which the find was 
made. These deposit.s are those of the fossil Lake Lahontan, 
and were deposited in the old cafton during the Quaternary 
period. Since then the river has cut a new cahon through them, 
and they are now finely exposed. Beginning above, the beds 
consist of silt and loose materials for several feet, then come.s a 
layer of calcareous tufa lying upon 20 to 30 feet of white marl, 
containing remains of extinct mammalia, and resting unconform- 
ably upon a somcuhat similar scries of beds of earlier date, 
It was in the white marl of the upper beds that the implement 
wa> found. I'he speaker described in detail the conditions under 
which the find was made. He was alone at the time, and far 
listant from camp or party ; he had been carefully examining 
j the face of the marl talus as he rode along, and was searching 
for occasional hone remains. At one point, 26 feet below 
the surface, he noticed a small projecting point which looked as 
if it was caused by a bone. Picking off some of the .surface, he 
at once recognised the object to be a product of man’s handicraft ; 
and appreciating the importance of the find, and the necessity of 
a very thorough study of all the circumstances connecter! with it, 
framed some working hypothese.s before removing the implement. 
At first it appeared probable that it was eml)edded in a superficial 
coating of the slime which is often washed over the surface of 
this loose marl. 'Ihis was at once disproved by examination. 
Other possibilities were suggested, such as its having fallen into 
its position down a fissure or been shoved into the face of the 
cliff by man ; hut these were all found to l)c, if not impossible, 
extremely improbable, and the speaker had concluded that it 
was depositecl with the marl. Extensive stratigraphic studies 
have been made of these lacustrine deposits by King, Russell, 
and Gilbert, and there can be no doubt but that these beds and 
the flint were deposited toward the close of the glacial period, 
and about at the same time as those covering the hearth de- 
scribed by Mr. Gilbert. The implement was a spear-head 3J 
inches in length, finely made and well preserved. 

In the discussion which followed this paper, several members 
called attention to the great value of the find from the fact 
that it was made by a welLtrained observer, who appreciated the 
importance of his discovery before destroying the evidence, and 
then carefully studied every detail connected with it. 
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UNIVERSITY AND EDUCA TIONAL 
INTELLIGENCE 

AMUumOE. — Mr. S. H. Vines, M.A., D.Sc. Lond., F.R.S., 
Prof. H. Povnting, M.A., have been approved for the 
ree of Doctor in Science. 

ortunately for research in pathology, the opposition to the 
iptance of the John Lucas Walker Studentship proved 
rtive, and it was accepted by a majority of nearly nve to one 
Thursday. 

►r. Michael Foster, Sec.R.S., has been appointed the Uni- 
ity representative on the Council of the Marine Biological 
ociation till the next annual meeting of the Association. 

'he following Entrance Scholarships and Exhibitions in 
lira! Science will be open for competition in the coming 
>mer : — Downing College : Natural Science, June i, 50/. per 
um ; Peterhouse : Mathematics, Chemistry, and Physics, 40/. 
>0/. per annum ; date to be announced in June ; non-Col- 
ate students : Physical Science, July, in connection with 
brd and Cambridge Schools Examination Board, 50 guineas 
annum for three years, tenable at Oxford or Cambridge, 
n to non-Collegiate students of not more than one term 
iding, or to persons not yet in residence. Apply to the Rev. 
C5. Howard, Cambridge. 


SCIENTIFIC SERIALS 

Xmerican youmal of McUhematicSy vol. ix. No. 2, January. ! 
'he number opens with a continuation of Mr. Greenhilrs 
noir, wave-motion in hydrodynamics, in which is discussed 
motion in the following cases : § 21, across a channel 
1 sides sloping at any angle ; § 22, against a uniformly- 
>ing shore ; § 24, in a cone ; § 25, in a cylinder ; and § 23 
tains an algebraical solution of waves against a shore. — Prof 
vesteris lectures on the theory of reciprocants give notes of 
ures xvii. to xxiv., with an extract from a letter of M. 
Iphen in which the existence of invariants in general is esta- 
hed a priori ; this is given as introductory to the theory of 
srential invariants. — A memoir in the theory of numbers, by 

5. Hathaway, contains an historical introduction of interest, 
i second part considers fundamental principles and dchni- 
ks, then a problem and the conseq^uenccs of its solution, and 
1 turns the question of ideal solution of the problem into the 
stion of the establishment of a given theory of ideals ; the 
lonstrations are left for the reader to supply. The third 
t is occupied with a rigorous establishment of the theory of 
ils indicated in the second part. — The next paper, on a 
srem respecting the singularities of curves of multiple curva- 
!, by H. B. Fine, is a generalisation of a portion of a previous 
er,(vol, viii. No. 2) by the same writer, — The number closes 
1 two short notes — one on pencils of conics, by H, D. 
>mpson (let the eight points in which a conic intersects a 
rtic be divided into two groups of four, and a conic be 
sed through each group : the two residual — four-point — 
um lie on a conic ; an exceptional case in Cayley’s theorem, 
ch had been overlooked by the author, is mentioned and 
irences given to where it is discussed) ; the other consists of 
ervations on the generating functions of the theory of 
iriants, by Capt. P. A. Macinahon. 

^o/os from the Leyden Museum^ edited by Dr. F. A. 
tink, vol. ix. No. i, January 1887, contains, among other 
noirs, the following J. Buttikofer, on a collection of birds 
ie in the highlands of Padang, in West Sumatra, by Dr. C. 
lesi. This paper gives details of 189 birds in this collection, 

, is prefaced bv a short history of the various published 
ounts of the birds of Sumatra from the first memoir by Sir 
mford Raffles in 1822. The only new species described is a 
fl {Hirundinapus klaesii), — Dr. R, Horst, descriptions of 
liworms. Describes as new a gigantic earthworm from a 
lee-plantation in Sumatra, Moniligaster houtenii ; and also 
Q the same country, Rhinodritus tenkatei^ n.sp. — Dr, Th. 
van Lidth Jeude, on a collection of reptiles and fishes from 
West Indies. Describes three new lizards and a new fish 
en during the Dutch Expedition to the West Indies. — There 
also ten papers on new or little-known insects. 

Undiconti del R, Istituto Lombardo * — Results of the observa- 
IS made by Dr, M, Rajna at the Brera Observatory on the 
mal osciUations of magnetic declination during the year 

6, communicated by E. G. V. SchiaparellL These o&er- 
ons were uken as in previous years at 8 a.m. and 2 p.m 4 , 


the diurnal variation being obtained by determining the differ- 
ence in time between the two periods. The monthly averages 
thus determined and tabulated show for the whole year a mean 
of 6’ 72. 

Bulletin de tAcadimie Royale de Belgique ^ January. — On 
some curious effects of molecular forces in contact with a solid 
and a liquid, by G. Van der Mensbrugghe. Some experiments 
are described tending to illustrate the expansive force possessed 
by the contact layer between a solid and a liquid, and the exist- 
ence of which the author claims to have been the first to demon- 
strate. — On Fermat’s last theorem, by P. Mansion. It is shown 
that, if there exist integers jc, y^ z, verifying Fermat’s relation 
jc'* -I- where x <y then not only the middle term,^, 

as shown by de Jonquieres, but also the largest, «, and the smallest, 
Xf are compound numbers. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, March 3. — ** Preliminary Note on a 
Balanoglossus Larva from the Bahamas/’ By W. F. R. 
Weldon. 

A preliminary account was given of the degradation of a Balano- 
glossus larva, found during the latter half of last year in the 
deep waters round the Bahama?. Up to the period of the 
development of a pair of gill-slits, this larva resembled, except 
in its pelagic habit, the lar\'a found in Carolina by Bateson. 
After this stage, degradation set in, resulting in the atrophy of 
the two posterior pairs of body cavities, and the reduction of that 
in the prseoral lol^ : the gills and notochord, together with the 
greater part of the nervous system, disappeared, and the trunk 
diminished in size. The result was a bell-shaped creature, with 
a large prseoral lobe, on the sides of which was developed a 
curious arrangement of tentaculiferous grooves. The alimentary 
canal remain^ functional, but the creature gradually shrivelled 
up, and (probably) died. 

“ Studies of some New Micro-Organisms obtained from Air.” 
By G. C. Frankland and Dr. Percy F. Frankland. 

In previous communications to the Royal Society by one of 
the authors,^ details have been given of a number of experi- 
ments on the presence of micro-organisms in the atmosphere. 
In these investigations a solid culture medium was employed, 
which not only greatly facilitated their enumeration, but also 
presented them in an isolated condition. In this manner the 
authors have met with a number of different varieties of aerial 
micro-organisms, which have hitherto remained either unknown 
or undescribed. They have therefore undertaken the character- 
isation of a number of these organisms by growing them in 
various cultivating media and observing the different appearances 
which they subsequently exhibit, by studying them microscopic- 
ally in stained and unstained preparations, and by cultivating 
them on gelatine-plates, and describing the colonies to which 
they give rise. They have likewise made a number of drawings 
to illustrate the appearances which they present under the various 
examinations to which they have submitted them. To further 
facilitate their identification the authors have provisionally given 
them names, by which they have endeavoured to represent some 
of their most striking individualities. 

The authors venture to hope that by thus characterising some 
of the organisms most prevalent in the atmosphere, they may 
prove of assistance in those investigations which have for their 
object the study of the particular physiological changes which 
are brought about by specific micro-organisms. 

The frdlowing is a list of the micro-organisms described ; — 

Micrococcus camicolor 
,, albus 

*» gjgas 

,, chryseus 
„ candicans 
Streptococcus lic^uefaciens 
Sarcina liquefimiens 
Bacillus aurescens siccus 
„ aureus 
,, citreus 

* (1) **The Distrihutioa oi Micro-Or|nnisms in Air,*' Roy. SOc. Proc. 
vol. xl.ja 509; (a) ** A New Method forme Quantitative Estimation of the 
Micro-Organisms present in the Atmoiqphere/' iHd* voL xU. p, 443 ; 

** Further Experiments on the^ Distribution of Micro-Organisms in iur ^ 
Hesse*s meih^'* ibid* p. 446. 


Bacillus pticatus 
„ chlorinus 
, , polymorphus 
,, profusus 

„ pestifer vermicularis 
,, subtilis minor 
,, subtilis cereus 
Saccharomyces rosaceus 

,, Uquefaciens 
Mycelium fuscum. 
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In addition to these varieties a description has been given for 
the sake of comparison of some aerial micro* organisms which 
were obtained by one of the authors from Dr. Koch’s laboratory 
in Berlin. These arc — 

Micrococcus rosaccus Bacillus subtUis 

Sarcina liuea „ (Micrococcus) prodi- 
gy aurantiaca giosus. 

Linnean Society, March 3, — Mr. W. Camithers, F.R.S., 
President, in the chair. — The following gentlemen were elected 
Fellows of the Society : — B. S. Dyer, Right Hon. Sir E. Fry, 
S. T. Klein, C. Maries, E. S. Marshall, R. Morgan, f. B. 
Stone, and A. W. Tait, — A paper was read by Mr. Alfred W. 
Bennett on the genetic affinities and classification of the Alga?. 
He referred to Prof. Sachs’s scheme as based on the mode of repro- 
duction and degree of complexity of the sexual process alone ; 
this being the most important factor in llie life-history of the 
plant. Supporting Sachs to a certain extent, he nevertheless 
differs from him, and rather agrees with Prof. Fischer’s view of 
AIg;e and P'ungi running in distinct series, while he diverges from 
both writers as to the descent, relations, and grouping of the 
Alga?. He believes arrest of development has had an important 
influence in many presumed deviations among the groups in 
question. He avers that retrogression may take the form of the 
suppression of either the vegetative or the reproductive organs, 
anti whichever predominates or progresses leaves the other feeble 
or degenerate. If the principle advocated by the author holds 
good, it leads towanls the almost abandoned divisions of the 
Algse into the green, the red, and the brown, — Chlorosporeiv, 
Hhodosporear, and Phxosporea?. It w ould appear as if at an 
early period in the development of the simplest form of 
vegetative life, three kinds of cell-contents were represented, a 
colourless, a blue-green, and a pure green. Based thereon are 
the author’s three great divisions : — T. Schizomycete^^ forms 
entirely destitute of chlorophyll, and adapted to cany on only a 
parasitic existence ] H. ChroococcaccKC, unicellular organisms, 
with cell-contents composed of watery blue-green endochroiiie 
diffused through the protoplasm, without distinct chlorophyll 
grains, starch grains, or nucleus; 1/1. Proloahcacap^ character- 
ised by cells possessing a nucleus, starch grains, pure chlorophyll 
identical with that of higher plants, and in certain slates a tiue cell- 
wall of cellulose. The (I.) Schi^iomycetes lead to the Fungi, 
which are not clisaissed by the author. I'he (II.) Chr<.>ococcacca? 
pass through the Oscillarieace.v to Xostocace.e. The (III.) 
Protococcaccjc are the great derivatives of the Aigul group. Hence 
three great lines of descent are indicated, (i) The Diatoms are 
regarded as of remote origin, very low in the scale. (2) The 
Cceobisc comprise a series through Sorastresc to Volvox and 
Allies. (3) The Ktemobva: as a line of descent pass to the 
MuUinuclcatve, e.g. Siphoneoe w ith gigantic cells. Thence cell- 
division originating, proceeded to the Confervoidcue-isogama*, 
the Conferva group. From these in three different lines have 
sprung : {a) the Conjugatre, including Zygneraids and Desmids, 
a retrogressive group ; {U) the brown seaweeds adapted to deep 
sea life, Phaeosporeie, terminating in Fucaceie ; and {c) the 
Confervoideae-heterogamea*, at the extreme of which the 
Coleochuetx* arc reached. The Coleochxliu lead direct to the red 
seaweeds, or Floriclcie, a natural group with great variety in 
development of the sexual organs. By arrest of development 
branches proceed on the one hand through Nemaliea: to the 
Ulvacea*, while on the other at a tangent from true Algie were 
evolved tlie Characes, the Mosses, the Gymnosperms, and lastly 
the higher Angiosperms, or flowering plants. — A paper was read 
on the disease of Colocasia in Jamaica, by Mr. G. Massee and 
Mr. D. Morris. The negroes of the West Indies give the name 

Cocoes ” to the main stem and shoots of a species of Aroid. 
This forms a wholesome food, and is .'-aid to be preferable to 
yams and sweet potatoes. A blight arises in the tubers .similar to 
the potato-disease ; and as shown by the authors this is pro- 
duced by a fungu.s belonging to the genus Peronospora, a new 
species named by them A trichotoma, In.structions are given as 
to remedial measures, an imiwrtant one being the absolute 
necessity of badly afiected plants being wholly destroyed, 

Phya cal Society, February 26. —Prof. W. G. Adams, Vice- 
President, in the chair. — ^The resolu ion passed at the meeting 
on February 12, providing greater facilities to persons being 
abroad for qualifying for membership of the Society, was ttuoni- 
mously confirmed.— Prof. W. Stroud and Mr. A. S. Gulbenkian 
were elected Members of the Society. — Mr. James Swinburne 
lead a note on Prof. Carey Poster’s method of measuring the 


mutual induction of two coils. The author described an appar- 
atus devised last summer for measuring mutual induction a 
null method, thus dispensing with a ballistic galvanometer. The 
induction in the secondary coil is balanced by an opposite eflGect 
produced by a variable known fraction of the primary current 
passing through one wire of a double-wound coil of known 
mutual induction, the other wire of which is joined in series with 
the secondar)^ coil and galvanometer. In a preliminary trial> 
using an ordinary reflecting galvanometer, it was found that 
instead of no deflection being observed, two kicks in opposite 
directions occurred when there was iron in the circuit. A new 
galvanometer, with heavy needle, is now being constructed to 
overcome this difficulty. A null method of finding the ohm by 
means of a differentially-wound, heavy-needle galvanometer is 
suggested in the latter part of the note. Prof. Ayrton pointed 
out that Prof. P'oster’s method does not require readings on a 
ballistic galvanometer, and mentioned that ia practice it is 
greatly .superior to tho. e given in Maxwell and the ordinary text - 
books. The chief drawback is the necessity of having large 
condensers of acciurately known capacity where large coefficients 
are concerned. A large number of experiments have been 
carried out at the Central Institution by Mr. Sumpner with very 
satisfactory re.suUs. Prof. .Adams concurred in Prof. Ayrton’s 
statement legarding the difficulties in using Max ell’s methods 
in practice, and expressed hisratisfaciion with the great simplicity 
of IVof. P'oslci's method. — On the determination of coefficients 
of mutual induction by means of the ballistic galvanometer and 
earth inductor, by K. If. M. Bosanquet. The methods de.scribed 
depend on two measurements of the throws of a ballistic galvano- 
meter : (i) that produced by the sudden rotation of a coil (the 
constants of which arc accurately known) through 180® about a 
vertical axis ; and (2) that produced by the mutual induction to 
be measured when a current of known strength i.s started in the 
primary circuit. The earth induction-coil is permanently joined 
in series with the balli.stic galvanometer and .secondary coil, and 
the primary current measured by an absolute tangent galvano- 
meter of the Helmholtz pattern. If and Q be the quantities 
of electricity which j^ass through the ballistic galvanometer in 
the two experiments, then 

, .. 


where N A is the effective area of the inductor, and 




MC 


where 6’ = G H tan 0. 
Hence ^ 


G tan ^ « 

“T7V~ i8’ 


where a and 0 are the throws of the ballistic galvanometer. 
From the above we get 


JIJ 


a 2 N A 
0 G tan 


A modification to be used when Af or A* are very large is also 
described. Numeiical results obtained are given, from which it 
is inferretl that Maxwell’s formula? for calculating the mutual 
induction of two circular coils cannot be applied where the 
distance between their central planes is at all comparable with 
their radii, lixperiments on an A Gramme dynamo gave very 
irregular resuli.s when the currents were small, owing to the sub- 
permanent magnetism of the machine. P'urther uses of the 
method are suggested, such as the absolute determination of 
capacity and resistance. Remarks on the subject were made by 
Prof, Carey Foster and Mr. Swinburne, and Prof. Ayrton replied 
to Mr. Swinburne’s contention that Prof. Foster’s method was 
not independent of observations of a ballistic galvanom^ ter (since 
capacities arc determined by their means) by pointing out that 
wliere accurate standards exist it is quite legitimate to base othei 
absolute measurements on them. — Prof. Keinold then read im 
abstract of a paper on the continuous transition from the liquid 
to the gaseous stale of matter at all temperatures, by Prof. W. 
Ramsay and Dr. Sydney Young. The authors find the relation 
between pressure and temperature of gases and Hauids at con- 
stant volume expressible by p zz bt a where t and a are 
constants, and therefore conclude that the is^h^rs carves 
connecting p and / for constant volume) are straight lines. At 
temper,iture8 below the critical point, the isotherm, during passage 
from the gaseous to the liquid state, is a serpentine curve inter- 
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sd by the hpmontal line of vapour^pressure corresponding 
I that temperature, the two areas between the curve and 
Ight line being equal. By experiment and extrapolation the 
lom 6nd the loci of the apices of the serpentine carves con-e- 
iding with difierent temperatures, to intersect at the critical 
tt The above results are proved for ether and carbon dioxide, 
the authors believe them to be true for all stable substances. 

F. Rucker remarked that if similar relations hold for liquids 
scdids, the triple point of intersection would be of immense 
rest. Prof. Perry, whilst regarding the results as of vast 
ortance, thought the curves and calculations should be very 
‘fully discussed before being finally accepted. 

Edinburgh 

loyal Society, February 21, — Rev. Prof. Flint, Vice- 
sident, in the chair. — In a paper on the effect of pressure on 
maximum density point of water, Prof, Tait replied to 
icisms made upon his results by Grimaldi — Dr. J. Murray 
e a re-determination of the mean height of the land of the 
l»e above sea-level. He oVitains a value higher than that 
nined by previous observers. — Prof. Tail read a note on the 
cts of explosives. He pointed out that within a certain 
ance from the centre of explosion the speed of ejected matter 
, &c.,) is greater than that of sound. Hence within this 
ance there is great danger of damage to objects from ' 
lulsive pressure. — Dr. Traquair read a .supjdementary report j 
[ossU Ganoidei collected in Eskdale aud Tiddesdale.- — Sir W. 
imson submitted a paper in continuation of bis paper read 
are the last meeting on the equilibrium of a gas under its own 
vitation alone. 

Paris 

Veademy of Sciences, March 7.— -M, Janssen in the chair. 
Determination of the constant of aberration : first and second 
icesses (concluded), by M. Loewy. ^'Iie relations being 
>wn between the ecliptical and cquatoria Ico ordinates, the 
lation is here determined by means of wliich for a couple of 
rs without aberration the epoch may be calculated, when both 
at the same altitude above the horizon. — On a theorem of 
Liapounoff respecting the equilibrium of a fluid mass, by 
II. Poincare. liy con^iderations borrowed from clectro- 
ticR, a simplification is here offered of the demonstration 
cntly published by M. Liapounoff in the ATctuoircs of the 
dversity of Kharkoff. — On the direct fivatiim of the gaseous 
rogen of the atmosphere by vegetable soils with tlie aid of 
fetation, by M. Ilerthelot. Having already described the 
ults of the experiments made at Meudon on the fixation of 
nospheric nitrogen by certain argillaceous and vegetable soils, 
irt from the action of vegetation, llie author here gives the 
ults of the experiments simultaneously carried on with the 
of vegetation, and under the ordinary con<lilions suitable for 
: natural development of plants. In this case the amount 
?d was only 4*67 and 7 58 grms., as compared with 127 and 
15 in the absence of plants. From tho^e experiments im- 
rtant conclusions are drawn with regard to the rapid cxbaus* 
n of the soil under the prevalent systems of fo' ced ciiliure. — 
i the great movements of the atmosphere, and on M, Mascart’s 
:ond note of t ebrtiary 28, by M. Faye, The author replies 
the objections urged against, and repeats the .arguments 
eady advanced by him in support of, the theory he hasformu- 
ed on this subject based on fifteen years^ observations of 
nospheric phenomena. —On the magnetic effects of the recent 
'thquakes, by M. Mascart. A more careful study of the curves 
5orded at the Observatory of Nantes shows that the magnetic 
ects observed at T^aris, Lyons, and Perpignan, were also felt 
the west of h ranee, although here the oscillations were much 
ibler.— On the determination of the poles in magnets, by M. 
iscart. For the method here descrilied it is claimed that it 
solves no hypothe.si.s on the magnetic state of the bars, and is 
e from the objections urged against the other methods now 
use. — On the nutritive properties of latex, and on the aquL- 
ous apparatus of Calopkyltum as described by M. Vesque, by 
. A. Trdail. — On the frequency and duration of showers, by 
Hervd Mangon. The results are here tabulated of the 
iviometric observations taken at Paris during the years 18^ 70 
tb the ijluvioscope invented by the author. The rainfall here 
Is higher than that indicated by other instruments, 
slight showers under 0*10 or 0*15 mm., 
|||y|||g||j|||||g|[^.re^ from looo to 1500 kgrms. of water 
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periments, &c.), by M. D, CoUadon. — Report on M. L^on 
Roque’s note respecting a new metronome, based on the 
iso^ronism of the slight oscillations of the pendulum, by M. 
Fizeau. The Commission appointed to examine this instrument 
reports favourably on the principle of its constniction as at once 
simple and practical, and considers that it is likely to be of service 
to the art of music. — Report on MM. B^rard and LeauU’s memoir 
on the means of diminishing momentary increase of velocity 
in machinery furnished with governors acting indirectly, by the 
Commissioners, MM. L^vy, Marcel Deprez, Sarrau, and 
Phillips, The report considers that MM. Bt^rard and L^aut^ 
have arrived at a simple and complete solution of the problem 
how best to control the irregular action of machinery, and that, 
while specially useful for the manufacture of gunpowder, their 
apparatus will be found generally applicable to all mechanical 
work. — Note on the earthquake of February 23 in Italy, by M. 
F. Denza. General conclusions are given regarding the charac- 
ter, extent, duration, intensity, &c., of this disturbance, derived 
from reports received from all quarters at the Observatory of 
Moncalieri — Propagation of the earthquake in one of the mines 
at Anzin (Nord), by M. F ran9ois. The iroffiovtiire (seismometer) 
set up in this mine at a depth of 250 metres two months ago 
recorded, for the first time, extraordinary vibrations between 
6.15 and 6.30 a.m. on February 23. — Keports on the same 
jihenomenon, by MM. A. Issel (Porto Maiirizio), M. E. de 
Rossi (Rome), and Perrotin (Nice). — Observations on M. Don- 
nadieu’s recent note on the wdnter incubaiions of Phylloxera, by 
M. Balbiani. In reply to M. Donnadieu, tlie author maintains 
his views regarding the hibernation of this parasite. — OVrserva- 
tions of Barnard’s Comet II. and of Palisa’s new planet made 
at the Observatory of Algiers with the 0*50 m. telescope, by 
MM. Trepied and Rambaud. — Distribution in latitude of the 
solar phenomena dining the year 1886, by M. P. Tacchini. 
From the tabulated results of the year’s observations it appears 
that the eruptions, spots, and facuhe, were more numerous in 
the southern, and the protuberances in the northern, solar 
hemisphere. I’he latter occurred in all zones, whereas the 
other phenomena were almost entirely confined to the region 
between the equator and ± 40“. — On the rectifications of 
Maclaurin’s trisector curve by means of the elliptical integrals, 
by M. (t. de Longchamps. — On the laws of solution, by M. H, 
Le Chalelier. I’his is a reply to MM. Chancel and Parmentier’s 
recent communication to the effect that the author’s law of 
solution is not general, and in certain cases is opposed to 
observed facts. — On some formulcc relating to saline solutions, 
by M. Diihem. — On a particular case of solution, by M. F. 
Parraentier. — On an acid obtained by the action of potassa 
on a mixture of acetone and chloroform, by M. K. Engel. 
The compound substance here described has l)een obtained 
by M. Willgcrodt by treating acetone with chloroform and 
a small quantity of solid potassa. Its formula is 
(’.jH-OClg, and it takes the name of acetone-chloroform. — 
Synthetical researches on .some derivatives of diphenyl, by M. 
P. Adam. — Note on active camplicne and elhyl-borneol, by 
MM. G. Bouch.ardat and |. Lafonl. — Action of the bibromide 
of ethylene on the alkaline alcoholates ; prep nation of acetyl- 
ene, by M, de Forcrand. — On the spwes of B.uiilus anthraHs, 
by M. S. Arloing. It is showm that these spores are really 
killed by the light of the sun.—- A new method of attenuating the 
vims of ovine pox, by M. P. Pourquier. The experiments here 
described yield an unlimited supply of an attenuated virus or 
vaccine, with which sheep may be .safely and efficiently inocu- 
lated. — Researches on the structure and development of the cysts 
in Echimrhynchiis angusUxtits and E, pro^ct 4 s, by M. R. Koehler. 
— On the food of the sardine, by MM, G. Pouebet and J. de 
Guerne. It is shown that the food of the sardine varies according 
to circumstances, and does not depend, as recently asserted, on 
the animal refuse drifting from the Newfoundland fisheries.— 
New researches on the mode of formation of double monsters, by 
M. Camille Dareste. — On the variations of structure in the car* 
boniferous porphyries of Renfrewshire, by M. A, Lacroix. — On 
the minerals associated with the basalt of Prudelles, near 
Clermont- Ferr^d, by M. Ferdinand Gonnard. “The prevailing 
mineral disseminated among these as among most of the Puy-de- 
D6me basalts is a christianite apparently confused by the old 
mineralogists with mesotype, or vaguely described under the name 
of zeolite.— Researdies on the contraction of the terrestrial radius 
since the formation of the solid crust, by M. A, de Lapparent. 
Several arguments are adduced against the general theory that 
the radius of the globe has diminished by one^half since thesmeiss 
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THURSDAY, MARCH i 4 f 1887 


THE NECESSITY FOR A MINISTER OF 
EDUCATION 

j T F we are justified in judging of the progress of right 
^ ideas on the importance to the nation of science and 
scientific instruction by the outcomes of one week, then 
^ certainly we may congratulate ourselves upon the fact 
' that at last the views which we have for the last eighteen 
> years, in season and out of season, been putting forward | 
are beginning to attract public attention. 

There can be no doubt that the general interest is now 
f thoroughly aroused on this matter. In spite of the abso- 
1, lute block of anything like a debate upon education in 
Parliament, scientific and political leaders say their say 
I elsewhere, and the manner in which these utterances are 
referred to and enlarged upon in the leading journals is a 
[ sure indication that the public interest is known to be 
I growing, and that it is now generally acknowledged that 
our welfare as a nation depends upon a proper considera- 
' tion of educational questions. 

The first utterance we have to refer to is the admirable 
) speech delivered by Lord Hartington on the night our 
1 ^ last number went to press. Lord Hartington had con- 
sented to give away the prizes and make an address at 
; the Polytechnic Young Men^s Christian Institute, an 
i organisation which now numbers nearly 7000 students, 

I for the cidstence and endowment of which England 
is indebted to the munificence and clear-sightedness of 
tone individual, Mr. Quintin Hogg. 

It was not to be wondered at that Lord Hartington, 
f with such an unaccustomed task before him, should have 
preferred, in the course of his speech, to Prof. Huxley’s 
* recent address, in which the fact was emphasised that 
if peace has her victories, there must be some who are 
; vanquished ; that there is a death to the conquered in 
peace as in war, the victims of peace being starved as a 
result of continual depression of trade. 

The interest of Lord Hartington’s speech was that the 
question which Prof. Huxley had approached from the 
Darwinian point of view— the survival of the fittest, the 
destruction of the unfittest — was to him a question of 
possible contemporary politics which he had to con- 
sider, and the consideration he gave to it led him to 
emphasise Prof. Huxley’s view of the situation. It is 
clear moreover that the opinion given was not one hastily 
formed, for the former paramount position of this country 
when she had a monopoly of iron, and coal, and other 
material resources, and when there was no science to 
speak of anywhere, either here or abroad, had been fully 
taken into consideration. We quote from the speech 

**No doubt we should still have our material resources, 
our iron and steel, and the muscular energy of what 
would then be our superabundant population ; bht instead 
of being what we are now, we should be hewers of wood 
^and drawers of water for the world. If ever our 
; raw materials could be manufactured for the uses and 
I wants of the woiid better in other countries than in our 
[ own, we should become the slaves and servants of the 
rest of the world, instead of its leaders and masters, as 
^ wc have be^ hitherto.’’ 

Voii. X!xxv.--Nb. 908 


Now, if a politician of Lord Hartington’s eminence 
tells us that this may happen as a result of our being 
beaten in a campaign of peace, it is proper to con- 
sider whether we could be very much worse off in the 
event of a disastrous war. Certainly, to fend off this 
result by war, we, as a nation, would not hesitate to 
do&le the national debt. 

Lord Hartingtdn next went on to show that war also 
now depends upon science. 

There are some who go so far as to deprecate any 
large expenditure whatever, even when necessary for 
the efficiency of our services. These people point 
to the success which we have attained in former times 
when almost alone we have contended successfully against 
a whole continent ; they point to the undiminished strength 
and courage of our soldiers and sailors, to the vast re- 
sources — industrial, mahufacturing, and financial — of the 
country ; and they tell us that if we only husband these 
resources they will pull us through in future emergencies 
as they have done in the past. But I would say that 
all these arguments are utterly vain and futile unless we 
can prove that the conditions under which we should have 
to fight are entirely similar to those under which we have 
fought in the past. If, on the other hand, it can be proved 
that wars are no longer decided by personal courage or 
endurance, but by the possession of scientific knowledge 
and all the most approved and perfected appliances, then 
we cannot afford to disregard the teaching and the 
experience of the rest of the world, and cannot afford to 
allow ourselves to be behindhand in the possession of the 
scientific knowledge and appliances that are demanded.” 

Lord Hartington then insists upon the importance of 
science both in peace and war. 

If undoubted success can only be gained by the 
possession of scientific knowledge and the application of 
the most scientific instruction to the masses of our 
people, then it follows that we shall fall behind in this 
industrial competition and warfare if we do not possess 
ourselves of these necessities.” 

He holds that the army of peace must be aided by the 
State as well as the other. We no longer think of keep- 
ing out an invasion by train-bands, and volunteers, and our 
merchant fleet. For peace purposes also, then, local effort 
alone will not do all that is necessar}^ We have found 
this out already, and we have the Science and Art De- 
partment as well as the Admiralty and War Office. Lord 
Hartington holds that the Science and Art Department 
must be strengthened so far as technical instruction is 
roncemed. 

We see, then, that at last we have one political leader who 
views science and scientific instruction in the true light, 
and has the courage of his opinion. Science is to be 
on precisely the same grounds that we atd the 
army and the navy. It is no longer a question of 
merely paying for Sweetness and Light, or of giving a poor 
dog a bone. 

It was not to be expected that Prof. Huxley, who has 
so unceasingly done all in the power of a single indi- 
vidual to place the right views on this matter before the 
public, would rest content with the note of warning to 
which Lord Hartington, as we have seen, has so forcibly 
drawn attention. 

Under the title of “The Organisation of Industrial 

Y 
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Education” a letter appeared in the Times of the 21st 
inst., which we print iu exiemo elsewhere. The main 
purpose of this second outcome is to show that at the 
present moment what is chiefly lacking in the army of 
peace is organisation and a proper headquarter staff— an 
Educational Commander-in*'Chief. Reading between the 
lines of the letter, it is easy to see that one of the things 
“ oi^ganisation " is expected to do, nay, must do, is to 
prevent so-called " economy ” from thwarting every 
attempt at progress. Economy does not lie in sparing 
money, but in spending it wisely,” is a maxim that must 
be commended not only to the Treasury, but to local 
bodies. 

It is probably the feeling that the proposals of a strong 
Minister of Education, with a full knowledge of his sub- 
ject and in touch with all the most eminent educational- 
ists of his time, would be sure to commend themselves 
to Parliament, and that the annual charge would be in- 
creased, which has induced successive Ministries to 
postpone the creation of sucli an office. It is now 
thirteen years since both the Duke of Devonshire’s Com- 
mission and Parliament itself discussed the question ; the 
latter on the motion of Mr. (now Sir Lyon) Playfair. 
Three years ago the Report of the Select Committee 
presided over by Mr. Childers unanimously recommended 
that a Minister of Education should be appointed. With 
the growing feeling on the part of the public on this matter, 
if an opportunity presents itself of again bringing forward 
this proposal it will not be allowed to be dropped. 

It is dear from Prof. Huxley’s letter that the present 
machinery is not adequate : it can only be strengthened 
and consolidated by the appointment of a Minister. One 
enormous advantage of such a Minister would be that 
we should have an acknowledged Department to apply 
to, absolutely in sjuipathy willi those who wish to bring 
about any improvement in our educational machinery. 
Quite recently we have had isvo deputations on purely 
educational matters : one, for an endowment to the 
Victoria University, to the Chancellor of tlie Exchequer, 
and the other, for further aid to technical education, 
to the l.ord President. It is very difficult for a plain 
man to understand why the Chancellor of the Exchequer 
should have been chosen in one case and the Lord 
President in the other : of course there is an official 
reason, but it only adds point to the grotcsquencss of the 
present arrangements. 

We have, however, to refer to these deputations from 
another point of view. The prayer of the \’ictoria 
University has been granted : that the needed assistance 
in the other matter — technical instruction — will be granted 
at once is by no means certain. However this may be, 
well-wishers of science must thank Mr. Mundella for his 
vigorous pleading of the cause they have at heart. 

The object of the last deputation, as Mr. Mundella 
pointed out, was to ask the Government to take a very 
modest step in the direction of the organisation of industrial 
and commercial education. The education of the 4,600,000 
on the books of the elementary schools is confined to educa- 
tion of a purely elementary character, and anything in the 
^lape of manual or industrial education is treated in a 
way very disheartening to those interested in the ques- 
tion. At present our industrial classes are like badly 
drilled soldiers fighting a battle with antiquated weapons— 


it is like sending our soldiers into the field, armed witl 
Brown Bess, to meet the best armed soldiers of Europe 
Dr. Konrad, in a report on the Prussian system in it 
bearing on the national economy, said the superiority o 
the Western to the Eastern workman, and of the Germai 
to the Englishman, was well established ; and he adde< 
that no doubt the Englishman by his enormous per 
severance and his wonted diligence got through consider 
ably more work iu the sphere to which he had been lonj 
accustomed, but he was far behind the German in capacit) 
for adapting himself to new circumstances. This was the 
result of the better and more general training which the 
Germans got in their schools. Mr. Mundella acknow 
ledged that there had been repeated attempts to dc 
something in England to improve the condition oi 
things, but where public bodies had interfered they had 
acted beyond their powers and been punished accord' 
ingly. It was freedom from the restrictions under which 
these authorities laboured that the deputation sought, 
They asked also for increased powers to promote 
industrial, scientific, and technical training, and that foi 
this purpose they should be put in connexion with the 
Science and Art Department. The cost of executing 
what they proposed would be trifling. 

Sir Lyon Playfair contended that a short Act of thre< 
clauses would do all that is wanted. W e hope soon to sec 
it. Sir B. Samuelson, as Chairman of the Associatec 
Chambers of Commerce, presented a memorial from thai 
body, and Mr. Howell hit the nail on the head by stating 
that for “ unemployed,” in connexion with our industria 
population, now so often used, the word unskilled’ 
should be substituted. 

We are bound to say that Lord Cranbrook’s answei 
was sympathetre, but he is clearly of opinion that the 
Government can do nothing because Parliament haj 
not really pronounced on the subject of technica 
instruction” ! 


ROSEN R USCH S “ PE TROGRA PHV” 
Mikroskopischc Physiographic der massigen Gcsteinc 
Von H. Roscnbusch. I. Ablheilung. Zweite ganzlicl 
umgearbcilcle Auflage. (Stuttgart, i886.) 

T he first part of the second edition of this importan 
work has at length appeared, the author having 
wisely decided not to keep back this instalment until thi 
whole has been completed. Petrography advances now 
adays with such gigantic strides, and so quickly are nev 
facts accumulated and new theories elaborated, that a 
soon as the last chapters of a treatise on this science 
have been written it is almost time to begin re-writiuj 
the first. 

This book has been looked forward to by petrographer 
with a certain amount of pardonable impatience, in tb 
hoj>e that it would do something towards clearing awa; 
the mists that envelop rock-classification and nomen 
clature. Since the introduction of the polarising micro 
scope into petrographical research, old familiar names- 
like greenstone, trap, felstone, trachyte, &c. — have eithe 
been discarded or materially modified in their use ; an( 
we now talk with Giimbel of lamprophyre, proterobas< 
picrophyre, palaeophyre, palaeopicrite,leucophyre, and tb 
like j or we use names manufactured from the local! 
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ties where the rocks arc found, such as tonalite, 
ortlcrite, or palatinite ; or, lastly, following in the wake 
of the organic chemists, we construct complex names by 
stringing together those of the component minerals, as, 
for example, quartz-augite-diorite or homblende-augite- 
mica-andesite. The result is that either different petro- 
graphers call the same rock by different names, or use 
the same name to designate different rocks. At the same 
time, so many views have arisen as to the fundamental 
elements of petrographical classification, that there are 
almost as many systems of classification ns there are 
petrographers. 

Up to the present time Continental geologists have 
been in the habit of making geological age a primary 
factor in classification. Now, although this may apply to 
Germany, it certainly will not hold for other countries. 
In England and America it has been shown conclusively 
that rocks identical in structure and composition have 
been formed in pre-Tertiary and Tertiary times. 

The new edition of Rosenbusch’s work would, it was 
hoped, bring order into this chaos, and give us a classifi- 
cation and nomenclature which, without being too rigid, 
would allow of referring any particular rock to its family. 
Such a classification, agreeing with all the known facts, 
would doubtless readily be accepted by all geologists in 
this country, were it only for the sake of uniformity and 
unanimity. 

A brief review, or epitome, of Pref. Rosenbusch’s book 
may not be unwelcome here. Any criticism had best be 
reserved until the work is completed. We owe, indeed, 
such a debt of gratitude to the author for collecting, 
collating, and arranging the vast quantity of facts which 
have been accumulating within the last few years, that it 
would be almost presumptuous to attempt to find fault 
with a work so excellent, so invaluable in every way. 

In the introduction Prof. Rosenbiisch gives us his views 
on classification. These differ very materially from those 
expressed in the former edition. “ A natural system of 
classification must,” he writes, '‘in the first place lay 
stress on the geological mode of occurrence {geologtschc 
Ersekeinungsform)^ as determining structure and the 
mineral components. In the second place comes chemical 
compo.sition, and, lastly, geological age.” Secondary alter- 
ation in structure or mineralogical composition can have 
no classificatory value. 

It is the geological mode of occurrence that almost exclu- 
sively determines the structure of an eruptive rock. Erup- 
tive masses of the same chemical and mineralogical com- 
position possess a totally different structure, according as 
they were poured out at the earth's surface in the form of 
lava, or consolidated in the deeper regions of the earth's 
solid crust. This may, of course, also be expressed by 
saying that the structure of a rock depends, a^tcris 
partdus, only on the differences of temperature and 
pressure to which it has been subjected during its 
formation. 

Classified, then, according to their mode of occurrence, 
eruptive rocks may be divided into two great groups : 
(x) the Plutonic rocks (TiefengesieiHe)\ and ( 2 ) the 
Voleaniem cjffustvt rocks {Ergussgesteine). Occupying 
an intermediate position between these two chief groups 
is a third— that of the rocks occurring in the form of 
4yk6S {€n$^gestoine). Both plutonic and volcanic rocks 


are"", often found^ as dykes ; but this group comprises 
those rocks which are found occurring alone in this 
form, and which possess certain structural peculiarities 
entitling them to be considered apart from the platonic 
and effusive rocks. With regard to the latter it may be 
remarked that it is in this group that Prof. Rosenbusch 
does not feel justified in dropping altogether geological 
age as a classificatory factor. Accordingly these rocks 
are subdivided by him into palteovoicanic and neo^ 
volcanic .* the former embracing those erupted in pre- 
Tertiaiy^ times, the latter those of Tertiary age. 

In the introductory chapter to the plutonic rocks Prof. 
Rosenbusch treats of the structure and order of crystal- 
lisation of the mineral components of these rocks. In 
this chapter he embodies the substance of his paper on 
the granular and porphyritic structure of massive rocks, 
published some time since in the Nmes Jahrbuch, In 
that paper he showed how in an eruptive silicate-magma 
the minerals separate in the order of decreasing basicity, so 
that at any given moment the uncr>'stallised magma is 
more acid than the sum of the separated compounds. 
Further, that the relative masses of the compounds 
present in such a magma act only in so far on the order 
of their separation, that generally those 'present in 
less quantity crystallise out first. To facilitate rpetro- 
; graphical expression, Prof. Rosenbusch has proposed 
a couple of words which appear to be worthy of general 
acceptation. He calls those mineral components which 
occur in individuals, bounded on *all sides by crystallised 
faces, idiomorphic ; a I lofri amorphic, those which owe 
their boundaries to causes other than an internal 
arrangement of the molecules composing them. Apply- 
ing this to the plutonic rocks, he points out that, whereas 
certain rocks, occurring as dykes, possess a “pan- 
idiomorphic granular” structure, the plutonic rocks are 
characterised by a granular structure essentially “hyp- 
idiomorphic ” (a part of the minerals only possessing their 
own crystallographic form). 

The group of the Plutonic rocks is subdivided by Prof. 
Rosenbusch as follows ; — 

{a) Family of the granitic rocks. 

{b) Family of the syenitic rocks. 

(<r) Family of the eheolite syenites, 

00 Family of the diorites. 

(<’) Family of the gabbros and norites. 

(f) Family of the diabases. 

(.4') Family of the theralites. 

{h) Family of the peridotites. 

Among these we notice a new name— the theralites. 
Under this head are included the plagiocIase-nepheJine 
rocks, formerly represented by the teschenites. The 
latter have been shown by Rohrbach (Tschermak's Min 
und Pet, Mitt, 1S85, ii. 1-63) to contain no nepheline, 
and have consequently been referred by him partly to 
the diorites, partly to the diabases. Still, plutonic rocks 
representing this mineralogical combination appear to 
exist {eg, in the Crazy Mountains in Montana, U.Si) ; 
and thus the gap left by the removal of the teschenites 
is filled up. Prof. Rosenbusch derives the xiame theralite 
from Btfpav (to seek eagerly). 

The group that embraces the rocks occiirring in the 
form of dykes, is subdivided, according to minotalogicn 
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and chetnlcal composiuon, into a f^ranitic^ a ^yenitic^ and 
a dioritic series. 

Looking at the rocks, however, from the point of view 
of habit and structure, * three types, independent of 
mineralogical composition, may be established, namely : 
a ^^granitiCy* only known to occur among the more acid 
representatives ; a ^\s^raniio-porphyriiiCy' which is repre- 
sented in each of the above series ; and a “ lampro~ 
pkyriCy' which appears to be unrepresented in the more 
acid subdivisions. The following classification is accord- 
ingly proposed for the ‘‘ dyke-rocks ** : — 

{a) Granitic dyke-rocks (aplite, tourmaline-granite, &c.). 
{b) Granito-porphyritic dyke -rocks (granite-porphyry, 
syenite-porphyry, clseolite-porphyry, diorite-porphyrite). 

(t) Lamprophyric dyke-rocks. 

This last family may perhaps be best designated 
as a refuge for certain classes of rocks, such as the 
kersantites and kersantons, the minettes, and the 
lamprophjTes, which have been long wandering about 
in the various systems of classification without finding 
any fixed abode. It is further subdivided into the 
syenitic lamprophyres (minettes and vogesites) and the 
dioritic lamprophyres (kersantitc and camptonite). 

Passing on to the group of the true Volcanic rocks, we 
note an important distinction between them and those of 
the Plutonic group, contained in a general law laid dowm 
by the author in this chapter. A volcanic (efifusive) rock 
is always more acid and specifically lighter than its 
plutonic equivalent. To explain this the author suggests 
that an eruptive magma, during its slow ascent along 
cracks in the earth's crust, differentiates according to 
specific gravity, the heavier part, which ultimately gives 
rise to the plutonic rocks that consolidate within the 
earth's crust, being more basic, poorer in alkalies, and 
richer in alkaline earths and iron, than the specifically 
lighter part which reaches the earth's surface. 

The author then proceeds to discuss the recurrence of 
phase in the ciy stallisation of the effusive rocks, and 
defines porpUyritic structure as that structure which is 
produced by the recurrence of the same or similar 
minerals at two distinct periods of crystallisation. It is 
this structure which is the most essential characteristic of 
the effusive rocks. It may, however, be developed in 
very different ways. When the ground-mass is holo- 
crystalline,the structure is holocrysulline-porphyritic '' ; 
it is vitro-porphyritic *' when the ground-mass is glassy, 
and *‘hypocrystalIine-porphyritic " when the ground-mass 
consists partly of vitreous, partly of crystalline elements. 

Of the Volcanic group only the palaeo volcanic series is 
discussed in the present volume. It is subdivided as 
follows : — 

{a) Family of the quartz porphyries (palaeovolcanic 
equivalents of the granites). 

{&) Family of the quartzless porphyries (equivalents of 
the syenites). 

{c) Family of the porphyrites (equivalents of the 
diorites). 

{d) Family of the augitc-porphyrites and melaphyres 
equivalents of the gabbros and diabases). 

(e) Family of the picrite-porphyrites (equivalents of the 
peridotites). 

The neovolcanic rocks (rhyolites, trachytes, andesites, 
iMalts, phonolites, tephriteSi &c.) are Reserved for the 


Second Part, which is promised for Easter of this year, 
and will contain the plates to the whole volume. Thus 
completed, the work will form a most valuable addition 
to petrographical literature. One of its important fea- 
I tures is the full collation of literature under each head. 
1 Students of petrographical science will thank Prof. 
I Rosenbusch for the inestimable boon he has conferred 
upon them in indexing almost all the papers dealing with 
petrographical subjects which had appeared wup to the 
date of publication of his book. 

Frederick H. Hatch 

LOCH CRERAN 

Loch Creran: Notes from the Western Highlands. By 
W. Anderson Smith. (Paisley and London : Alexander 
Gardner, 1887.) 

'^HE amateur naturalist who has leisure, a genuine 
^ interest in his subject, and abundant opportunities 
of exercising his observation, ought to be an exception- 
ally happy person ; but he is not always well-advised in 
rushing into print with the result of his fugitive studies. 
That, however, is one of the foibles of the hour. The 
public are supposed to welcome somewhat bald cata- 
logues of the common objects of the way -side, the heath, 
and the sea-shore ; the newspaper reporter is glad to be 
temporarily withdrawn from the Divorce Court and sent 
to describe the chestnut-trees in Bushey Park ; and 
young ladies, who have got the length of distinguishing 
between Ranunculus Ficaria and R. acris narrate in the 
evening papers the story of their exploration of the hedge- 
rows. The result is harmless enough. It is not science ; 
it is not literature ; but it serves to teach a few people 
here and there to keep their eyes open ; and that is 
something. And perhaps a world groaning under a load 
of books need not mind an additional volume or two — 
which it is not compelled to read, 

Mr. W. Anderson Smith does not inform us whether 
these ** Notes from the Western Highlands ” have been, 
like some other of his writings, reprinted from a pro- 
vincial journal ; but if they are so, he has done himself 
injustice in not stating the fact ; for carelessness that is 
comparatively venial in the columns of a newspaper 
becomes vexatious in a book. And truth compels us to 
say that Mr. Smith's style is slovenly in the extreme. 
Mis-spellings abound ; the few scraps of French or Latin 
quoted are almost invariably mangled ; there is an occa- 
sional lapse of grammar ; and now and again the heedless 
composition provokes a smile, as when he says, ** Into 
the luxurious beds we sink up to the knees, many of them 
at present with dainty seed-vessels ripe and full.” And 
yet there is a chatty simplicity here and there in the book 
that is not without attraction. The ways and humours 
of certain domestic pets are described in a kindly fashion 
which recommends itself ; and there are incidental 
glimpses of winter life and winter occupations in the 
West Highlands that are sufficiently pleasant As for the 
bulk of the volume, that is devoted to marine zoology ; 
and marine zoology, to be made interesting, not to say 
intelligible, to the general reader, should be accompanied 
by illustrations ; while, on the other hand, the trained 
scientific student is not likely to concern himsdf much 
with the unmethodical inve^gations heie noted down. 
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But in merely making incidental memoranda of the 
every-day experiences of life in his northern home, Mr. 
Smith has mentioned not a few interesting things ; and 
for these one soon begins to be grateful in reading a 
volume that is otherwise none too lively. He tells us, for 
example, how a heron was suspected of stealing duck> 
lings, was watched, and finally caught in the act of 
devouring one of the birds — which seems a singular 
occurrence. On the other hand, the appearance of a 
bat in January, when the West Highlands happen to be 
visited by a spell of mild weather, is by no means the 
rare phenomenon he supposes it to be. There are some 
interesting remarks on the incubation of the cuckoo’s 
egg (pp. 13 and 16) which seem to suggest a need for 
further inquiry. But we cannot say that we place im- 
plicit faith in Mr. Anderson Smith as an observer. His 
story of how, on one occasion, in passing through a wood, 
he startled a number of fallow-deer and roebuck may be 
forgiven on account of the darkness prevailing at the 
time ; we should prefer to wait for some daylight notes 
before believing that the fallow-deer and the roe have 
agreed to lay aside their long-standing and mutual anti- 
pathy. *^The pheasant is an unwieldy bird and of no 
great power of flight.” Did the writer of that sentence 
ever try to ‘‘stop” a rocketer well on the wing and 
coming down wind ; and what was the expression of his 
face when he wheeled round to find the “ unwieldy ” bird 
already disappearing into the next parish ? Mr. Smith in 
this volume revives a controversy in which, as it appears, 
he has been engaged before, with regard to the lower 
animals committing suicide ; and remarks that it may be 
assumed they know what death is from the fact that 
many of them can simulate it with marvellous accuracy. 
It is no doubt true that the young of certain animals, 
when confronted with danger, will suddenly become 
motionless, and remain so until the danger is removed — 
just as it is a common trick among street arabs for a 
small boy, when pursued by a bigger boy, to throw him- 
self down in the roadway and lie perfectly still, prepared 
for the worst. But to assume that the young curlew or 
the young rat that suddenly stiffens itself and shuts its 
eyes is aware that it is simulating death, or has any 
understanding of such a state, is a far jump. Mr. Smith 
cites the case of a terrier belonging to a friend of his which, 
having the distemper, deliberately went ofl' and drowned 
itself. Clearly the verdict here must be temporary insanity ; 
the dog did not know what it was doing. The chief reason 
for concluding that the lower animals not aware that 
they possess the liberty of suicide is that so few of them 
(or none of them) take advantage of it ; if they did know, 
the overworked cart-horse, the mangy cur, the long- 
enduring donkey, would forthwith knock their heads 
against the nearest wall— unless, indeed, it is to be sup- 
posed that the^e animals are so highly intelligent as to 
have heard of the significant French proverb Quand 
on est mort, e’est pour longtcmps.” But this question of 
suicide among animals has always been a stumbling- 
block. Prof. Edward Forbes accused a whole tribe of 
star-fish of having a suicidal instinct on no better grounds 
than that they, on being brought into the air, or put in 
fresh water, went to bits. He even describes one of them 
as rejoicing in Hs power of eluding scientific scrutiny : — “ I 
saw its limbs escaping through every mesh of the dredge. 


In my despair I seized the largest piece, and brought up 
the extremity of an arm with its terminal eye, the spinous 
eyelid of which opened and closed with something ex- 
ceedingly like a wink of derision.” After this we shall 
not be surprised to hear of a body of scientific experts 
meeting to consider the question of suicide among animals 
— with Mark Twain as President of the Committee. 

“ Loch Creran ” is not a vivacious book ; but it is unpre- 
tentious ; and the author, in a rambling and hap-hazard 
fashion, contrives to give us some ideaof his surroundings 
and pursuits. Indeed, the dweller in towns, who has the 
patience to follow this somewhat prolix writer, will pro- 
bably part company with him with no slight feeling of 
envy. 


Ol/R BOOK SHELF 

Tht Encyclopcedic Dictionary, Vol. VI. Part I. (London 
Cassell and Co., 1887.) 

The work’ to which this volume belongs is much more 
than a mere dictionary in the ordinary sense. It in- 
cludes the description of things aff well as of words, 
special attention being given to objects and processes 
indicated by scientific and technical terms. The infor- 
mation offered is never, of course, exhaustive, but it is 
sufficient for the purposes the compilers have had in 
view, and generally it has the merit of being clear, con- 
cise, and, as far as it goes, accurate. Asa dictionary the 
work deserves high praise. It contains all the English as 
well as all the Scotch words now in use, with their 
significations re-investigated, re-classified, and re-illus- 
trated by examples. A large number of obsolete words 
have also been introduced. The etymology is inclosed 
within brackets immediately following each word ; and 
the pronunciation is indicated by diacritical marks, a 
key to which is given at the foot of the several pages. 
The present volume includes all words from “ quoi ” to 
“shipp,” and, so far as we have been able to test it, 
we have found it lucidly arranged and thoroughly 
trustworthy. 

Descriptive Catalogue of the General Collection of Minerals 
in the Australian Museum. By A. Felix Ratte. Printed 
by order of the Trustees. (Sydney : Thomas Richards.) 

This Catalogue has been carefully compiled, and no 
doubt it has already been of considerable service to 
persons making use of the Australian Museum. For the 
classification of silicates the compiler has taken as a guide 
Dana’s “ System of Mineralogy ” ; for the classification 
of metallic minerals, Roscoe’s “ Chemistry.” But these 
authors’ systems have not been entirely followed, 
especially where rare mineral products are concerned. 
The notes, although generally brief, are adequate, and 
there is a valuable appendix on gems and ornamental 
specimens. 


LETTERS TO THE EDITOR 
[The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake to 
return ^ or to correspond with the writers of rgected manu- 
scripts, No notice is taken of anonymous communicaHtms, 
[The Editor urgently requests correspondents to keep their Utters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting ana novel facts, ] 

West Indian Meteorological Confederation 
In the leading article in Nature, vol. xxxv. p, 241, remarks 
were made respecting the advantages which would accrue to tl^. 
West Indian Islands, and to the Meteorological (Council of Ike 
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Koyal Society, if those islands were confederated for metcoro* 
logical purposes. . .>4. 

The writer was apparently unaware that in the year 1879 
those islands agreed to confederation. It was not restricted 
to the British colonies — Guadaloupe, for instance, passed a 
vote of credit through its chamber before the decision of the 
British Meteorological Council was received — but all the work 
broke down ^vhen the Meteorological Council insisted upon 
Antigua as the central station. 

It is unnecessary to say that unmitigated failure was the 
result. 

The advantages to the United States of any West Indian 
system, however poor, are pnlpablc to the lowest stratum of 
scientific intelligence ; yet we find that Congress disestablished 
the whole of their West Indian stations without the slightest 
reason, as far as I have been able to discover. But the words of 
the Chief Signal Officer have a tliDusand limes, the weight of 
mine, and I quote them accordingly : — 

'‘Among the objects f )r which apjiropriations were refused were 
'foreign reports,’ A request was made f ^r 4000 doll. ars to p.ay 
for these n amings of tropical hurricanes, which, last year, wcie 
instrumental in saving millions of d dlars of property. Two 
storms of great fury swept up from the Gulf, one in September 
and one in October. Warnings of the coming of these storms 
were given from the West India stations, so that the indications 
ofiicer on duty in each month was able to give at least two days’ 
notice of the cjming of the storm to every port in the Cxulf and 
on the Atlantic coast. 'I'he result was an immense saving of 
valuable propert)’ and of human life. The statistics were 
gathered as fully as possible from all the stations passed over by 
the cyclones, and the names of the vessels, their value, and the 
value of their cargoes, lemaining in port in obedience to (he 
storm warnings of this service, were a.«.certaincd. The reports 
were not wholly satisfactory, because accurate infonnalion 
could not be obtained from the largot places of the country, 
>uch as New Vork, I’hiladelphia, Baltimore, and Boston. 
These cities lie at the head of large harbours that have safe 
anchorages near their openings, and vessels delayed by a storm 
almost invariably go down the harbour to there await its conclu- 
sion, But, without ihcic great ports, it was a^certained that 
6,460,586 dollars of property remained safe in harbour during the 
September cyclone, and 6,051,393 dollar in October. The 
failure to appropriate the 4000 dollars asked for for the current 
fiscal year has reduced the warnings received from the West 
Indies, and made it lesa possible to predict with certainty the 
approach of tropical hurricanes.*’ (Report for 1883, p, 4.) 

The anticipations of the Chief Signal Oificer have been fully 
confirmed. 

In the face of such opp jsition I would ask what is the use of 
proposing scheme^ of confederation re<iuiring the support of the 
authorities ? There is no doubt that if meteorological confedera- 
tion is to obtain in the West Indies, it must be done among the 
British colonies them^«elves ; but who will come forward to 
undertake such a task ? Should anyone attempt it, he will 
at least have the sup])ort of J amaica. 

Maxw£ll Hall, 

Fel>ruary 15 Jamaica Government Meteorologist 


Units of Weight, Mass, and Force 

YoTJR reviewer, of the well-known initials ‘T. G. T,,” has 
taken exception to some of the terminology employed by Mr. 
Anderson in his book “ On the Conversion of Heat into Work,” 
particularly to the expressions of “pounds on the square inch ” 
and “ tons on the square inch,” which he says would define a 
superficial density if used in their proper sense ; and it is this 
opinion I wish, with your permission, to dispute, as I think 
* lb G. and mathematicians generally, are at presient in this 


endeavour to avoid one ambiguity in dynamical language only 
creating greater confusion. 

I presume that “ P. G. T.” would have been satisfied with the 
above expressions provided the word “weight ” had been intro- 
duced somewhere ; but let us examine carefully what is implied 
by “ weight ” as used in ordinary language. 

Turning to the chapter on elementary dynamical principles in 
Maxwell’s “ Theoiy of Heat,*' we find that “the word weight m;oAt 
be understood to mean the qmntity of the thing as determin^ by 
the process of weighing against standard weights, ” And again 
“In a rude age, before the invention of means for overcoming 
friction, the weight of bodies formed the chief obstacle to setting 
them in motion. It was only after some progress had been made 
in the art of throwing missiles, and in the use of wheel-carriages 
and floating vessels, that men's minds became practically im- 
j>rcssed with the idea of mass as distinguished from weight, " 

The language we employ, including the use of the anbiguous 
word “weight,” was formed in this rude age before the discovery 
of true dynamical principles and before the theory of gravitation, 
and now, in order to avoid ambiguity, the mathematician uses, 
wherever it is possible, the word “mass "for greater precision, 
where an 01 dinary person would use the word weight, 

But unfortunately for his principle the rules of language do 
not pemiit him to be consistent, and he is compelled to speak of 
** weights and measures” and of “bodies weighing so manjj 
pouiulb or tons ” instead of “ bodies massing so many pounds, 
or masses and meisures,” which might be mistaken for a 
political phrase. 

The word “ weight ” will, then, be found to be used in ordinary 
language in most cases in the same sense as the word “ mass,” 
introduced with laudable intention by the mathematicians to 
avoid confusion ; but unfortunately sojne mathematicians intro- 
duce greater confusion than they remove by appropriating the 
word “weight” to the subsidiary sense of the word, undistin- 
guishable by tho.^e ignorant of dynamics, namely, the force with 
which the earth attracts the weiglit. 

Thus we find in ordinary treatises on dynamics, after an effort 
at the definition of the mass, the w^eight of a body defined a> 
“the force w*ith which it is attracted by the earth.” 

As Maxwell says, “The only occasions in common life in 
which it is required to estimate weight considered as a force is 
when \vc have to determine the strength required to lift or carry 
things, or when we have to make a stnicture strong enough to 
sup}k>rt their weight.” Herein is comprised in general terms the 
whole province of the theory of engineering, and consequently 
the engineer always employs the gravitational measure o( forces. 

'bhe force with which the earth attracts the standard weight is 
taken as the gravilatiun unit of force ; and for brevity the force 
with which the earth attracts a pound weight (the mathematician 
would say a ))ound mass) is called the force of a pound, abbre- 
viated a^ain to “a pound.” Hence we have steam pressures, 
gunpowder pres:,urcs, miduli of elasticity, tenacities, &c., as well 
as the expressions objected to by “ l\ G. T.” in Mr. Anderson’s 
book, expressed in pounds or tons on the square inch, without 
creating any confusion in the mind of tlie practical man ; and we 
find the words “pound” or “Ion "used side by side, nowin 
i the sense of weight or mass, and now in the sense of force ; as, 
for instance, in the statement, “ A train, weighing 100 tons 
moving against a resistance of 20 pounds a ton, is drawn by an , 
engine exerting a pull of 2 tons, &c.” 

But when the practical man opens the ordinary text-book on 
dynamics, then the confusion begins. Take, for instance, the 
firailiar cqualif)n IV rz. Mgi what does it mean? The writers 
(ell u& that JV means the weight and M the mass of the j 
body. Having defined “weight*' as the force with which the j 
!>ocly is attracted by the earth, the writer implies that he is ] 
keeping to the statical gravitational unit of force, and therofo^ ( 
his unit of mass is the mass of g pounds, if W, the weight, is s 
measured in pounds. But, after aefining a pound as a unit of 
mass, he ought to take Af as the weight in pounds, and then the 
equation IV — Mg means that the earth attract* ^pounds with 
a force of W pouudals where IV ^ Mg. 

The confusi »n is intolerable (“most tolerable, and not to be 
endured ”), and entirely due to the erroneous mathematical defini- ' 
tion of the word “weight,” combinefl with straining the units of ’ 
mass and force so as to fit into the equation /*:= when ^ 
absolute units are not employed. ^ j 

To show the absurdity of the definition that “the weight of \ 
a body is the force wrth which it is attracted bv the earth,” I 
take the question, “ What is the weight of the earth Accoird- 1 
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ing to this definkioii, the answer is ‘‘Zero,*’ but ordinary people 
would calculate the result in millions^ of tons, from the data of 
the mean radius and the mean density. 

Take again a cmestion of a similar nature ; “ Prove that 28^ 
pounds at the pole weigh the same as 289 pounds at the equator.” 
To realise this question wc must imagine a balance constructed 
of which the arm is curved into a quadrant of the earth, reach- 
ing along a meridian from the pole to the equator, and supported 
by a fulcrum m latitude 45"* ; tnen 288 }x>unds at the pole will 
equilibrate poands at the other end of the balance at the 
equator, Wi^out requiring a balance with so long an arm, we 
can have 289 pounds at the bottom of the shaft of a mine weigh- 
ing the same a& 288 pounds at the surface,^ provided the shaft is 
of sufficient depth. 

Some year* ago, being troubled myself with this confusion of 
language, I wrote to Prof. Maxwell to ask him for a good illus- 
trative example of the correct and incorrect use of the word 
“weight,” and received the following characteristic reply on a 
postcard: — “Compare St. John xix. 39, A^lrpas kKariv, 

with the A.V. (authorised version), and keep to the original 
Greek.” The translation in the authorised version is “about a 
hundred poimds weight. ” 

Here we see that Maxwell recognised the ambiguous nature of 
the word ” weight,” and advised its omission wheiever possible ; 
but the exigencies of langu^e compel us to use it ; and in fact 
we shall generally find writers, even after the above incorrect 
definition of weight, proceed subsequently to use the word in its 
ordinary meaning of daily life. 

I wish to repeat that writers on tlynamics only create confusion 
in appropriating the word “ weight ’ to the sense of the force of 
attraction of the earth on a body, as wc never speak of “ a force 
weighing so many pounds ” ; and I wish to support the language 
in ordinary use by engineers and practical men as perfectly 
correct in using the words “pound” or “ton” side by side in 
two senses, first as meaning the weight (or mass) of a body, and 
secondly as meaning the force with which the body is attracted 
by the earth ; one being sometimes distinguished as a pound 
weight, and the other as a pound force. 

If we use Prof, James Thomson’s admirable word “ poundal ” 
for the British ab^lute unit of force, this slight confusion of 
terms will disappear, although engineers will still continue to 
think in gravitation units of force, as gravity is the one universal 
force from which there is no escape ; and I fear it will be im- 
l>ossiblc ever to persuade them to think in C.G.S. units like the 
centimetre, gramme, dyne, erg, &c,, whiJi, though admirably 
adapted for the minute measurements of experiments in physics, 
arc unsuitable for large magnitudes. 

In conclusion, let the equation \V^ J/v betlismissed from the 
text-books, as leading to statements such as “ The mass of a body 

weighing Impounds is ihc true equivalent equation being 

PP = A/, ard therefore unnecessary ; and with it let the con- 
fusing “astronomical unit of mass” disappear, and introduce 
instead the “ constant of p'avitation ” in our equations. Let 
us also recognise that the primary idea of “ weight ” is the same 
ns “ mass,” and form our dynamical definitions on the usages 

A. G. Greenhilj- 

Woolwjch, February 28 


Mr. Herbert Spenccr’3 Definition of Life 

I HAVE read wkh much interest the report in Nature of 
Prof. Judd s address to the Geological Society, in which he 
attempts to show that Mr. Herbert Spencer’s definition of life is 
not restricted to those cases only which display the ordinarily 
acknowledged characteristics of vitality ; a certain correspond^ 
ence between internal and external changes being displayed by 


I wnte to draw attention to what I think tends to show 
;hat the mass of evidence brought forward really tells in favour 
of the ^nition ; bearing in mind that the hypothesis of evolu- 
tion “ implies msensible modifications and gradual transitions, 
which render definition difficult— which make it impossible 
to hhsolaAely the phases of organisation from one 

aoothex (“ jprinciples of Biology,” vol. «, p. jo), and that 
j^s egnently there can be no “absolute” commencement of 


^ Spencer when seeking a definition 

ot uft,, mat thera ts a correspondence between life and its cir- 


cumstances gives the clue showing us that the “vitality of 
minerals ” is a misnomer ; a fallacy he himself exposes when he 
treats of the internal actions — the feathery crystallisation— dis- 
played by the misnamed storm glass in correspondence with 
external changes. Using his own words, we see that ; — 

“ Subtle as is the dependence of each internal upon each 
external change, the connection between them does not, in the 
abstract, differ fiom the connection between the motion of a straw 
and the motion of the wind that disturbs it. In either case a 
change produces a change, and there it ends. The alteration 
wrought by some environing agency on an inanimate object, does 
not tend to induce in it a secondary alteration, that anticipates 
some secondary alteration in the environment. But in every 
living body [in a livii^ body, mark 1] there is a tenden^ 
towards secondary alterations of this nature ; and U is in their 
production that the correspondence consists. The difference 
may be best expressed by symbols. Let A be a change in the 
environment ; and B some resulting change in an inorganic 
mass. Then A having produced B, the action ceases. Though 
the change A in the environment, is followed by some consequent 
change ^ in it ; no parallel sequence in the inorganic mass 
simultaneously generates in it some change h that has reference 
to the change a. But if we take a living body of the requisite 
organisation, and let the change A impress on it some change 
C ; then, while in the environment A is occasionally in the 
living body C will be occasioning c : of which a and c will show 

a certain concord in time, place, or intensity ” (vol. i. 

p. 78). 

“ That the word correspomience will not include, without 
straining, the various relations to be expressed by it,” is best 
met by the reply “ that we have no word sufficiently general to 
comprehend all forms of this relation between the organism and 
its medium, and yet sufficiently specific to convey an adequate 
idea of the relation ; . . . The fact to be expressed in all case.*:, 
i*,' that certain changes, continuous or discontinuous, in the 
organism, are connected after such a manner that, in their 
amounts, or variations, or periods of occurrence, or modes of 
succc.'^sion, they have a reference to e.Kternal actions, constant or 
spial, actual or potential — a reference such that a definite rela- 
tion among any members of the one group, implies a definite 
relation among certain members of the other group ; and the word 
correspoftiience appears the best fitted to express this fact.” (vol. 
i. p. 79). 

In deer-stalking we see a realisation of these symbols. In the 
deer the primary internal change— the perception of odour, or, 
as I believe it is called, “ winding ” — is followed by that second- 
ary internal change which induces a desire to increase the 
dhtance between the living organism and the inferred source of 
danger, a change differing not only in degree, but in kind, 
differing toto caio from any of those actions which take place 
in minerals and crystals. 

That the address contains many valuable facts furthering not 
only Mr. Spencer’s view of life, but also his views of evolution, 
becomes apparent when we consider how it carries out and 
develops these ideas to an extent which would have been im- 
possible at the time when the “Principles of Oology” were 
first published, now twenty years since. I say “furthering,” 
for 1 wish now to touch upon a very important point, which I 
cannot but think has been much enlarged and amplified by Prof. 
Judd. It is to the much more expanded meaning which can 
now be attached to the fact that the degree of life varies as the 
degree of correspondence betivcen internal ana external relations. 

For the correspondence displayed by a crystal or mineral 
is shown to be of a very much lower degree than that 
displayed by the simplest plant or animal. These latter 
present correspondences of greater complexity, greater rapidity, 
and greater length in the series of them than the former, 
which, during its long “millions of years,” can respond only 
to the two or three forms^ of molar and molecular forces 
alluded to. The changes in the mineral simply respond to 
changes in the environment ; whereas in an organism it Is a 
relation between changes in it which resj^onds to a relation 
between changes in the environment. 

Churchfield, Edgbaston F. Howard Collins 


An Equatorial Zone of almost Perpetual Electrical 
Discharge 

The recent reference in your columns to Edlung’s theory of 
the aurora borealis, recalls a very curious observation that I 
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have made in my travels of a zone of almost perpetual electrical 
discharge in the belt of the ** doldrums’’ all round the world. 

Anywhere in that belt, a more or less intermittent display of 
sheet lightning commences the moment the twilight of sunset 
has sumdently faded away, and continues with varying intensity 
till the light of morning prevents further observation. 

The localisation of this belt of lightning is very obvious as 
we run a section across the equator on board ship. There is 
very little electrical discharge in the liigh-pressure belt of anti- 
cyclones which encircle the earth approximately under the lines 
of the tropics ; but as we approach the low-pressure band of the 
“ doldrums,” where the two trade-winds, or the two monsoons 
meet, then the display of lightning is of nightly occurrence, 
even if there are no actual thunderstorms. 

This electric discharge has a diurnal period like every other 
meteorological element ; for night after night, as I have slept on 
dedc in Malaysia during the change of the monsoons, I have 
noticed a very marked diminution of the lightning after i or 2 
a.m. If a total eclipse of the sun could last for twelve hour.s, I 
have no doubt that we should see more or less lightning all the 
time, with a regular set of diurnal variations. 

E^ung and others have noticed the gradual decrease in the 
frequency of thunderstorms as we recede from the equator ; but 
I wish to show now, not only that the dischaige is of nightly oc- 
currence, but that the locality of maximum effect is not so much 
on the equator as in the “doldrums.” I'he sheet lightning 
may be the reflection of distant thunderstorms, or it may he the 
silent discharge of electricity. Meteorologists are much divided 
as to the possibility of the latter ; but it is certain that the 
amount of sheet lightning is out of all proportion to the fre- 
quency of actual thunderstorms. 

Is it not possible that we may find in this perpetual lightning, 
some clue to the origin of earth-currents everywhere? and in the 
diurnal variation in the discharge, some probable reason for the 
hourly variation of the aurora, and of some magnetic elements? 
No doubt it is at present difficult to connect the electricity of 
lightning with the electro-magnetic effects of terrestrial magnet- 
ism or the aurora ; and though Ktl lung’s theory is defective in 
this respect, 1 cannot help thinking that he is right in collating 
thunderstorms on the equator with the glow dischaigc of elec- 
tricity on the Arctic circle ; and it i?* in the hope that the dis- 
covery of the constancy of electrical discharge in the “doldrums ” 
may perhaps assist in the evolution of a true theory of the aurora, 
that I liave penned this short notice. 

Ralph Abercrumby 

21 Chapel Street, London, March 15 


T^^htELATION OF TABASHEER TO 
MINERAL SUBSTANCES 

TV/TR. THISELTON DYER has rendered a j^reat 
service, not only to botanists, but also to physicists 
and mineralogists, by recalling attention to the very inter- 
esting substance known as tabashecr ” (Nature, voJ. 
XXXV. p. 396). As he truly states, very little fresh informa- 
tion has been published on the subject during recent 
years, a circumstance for which I can only account by the 
fact that botanists may justly feel some doubt as to 
whether it belongs to the vegetable kingdom, while min- 
eralogists seem to have equal ground for hesitation in 
accepting it as a member of the mineral kingdom. 

It is very interesting to hear that so able a physiologist 
as Prof. Cohn intends to investigate the conditions under 
which living plants separate this substance from their ' 
tissues. That unicellular Algaa, like the Diatomaceae, 
living in a medium which may contain only one part in ' 
10,000 by weight of dissolved silica, or even less than 
that amount, should be able to separate this substance to 
form their exquisitely ornamented frustulcs is one of the 
most striking facts in natural history, whether we regard 
it in its physiological or its chemical aspects. 

Sir David Brewster long ago pointed out the remark- 
able physical characters presented by the curious product 
of the vegetable world known as tabasheer,” though so 
far as 1 can find out it has not in recent years received 
j that attention from physicists which the experiments and 
observations of the great Scotch philosopher show it to ^ 
be worthy of. 

Tabasheer seems to stand in the same relation to 
the mineral kingdom as do ambers and pearls. It is 
in fact an o/xii formed under somewhat remarkable 
and anomalous conditions which we are able to study ; 
and in this aspect 1 have for some time past been 
devoting a considerable amount of attention to the minute 
structure of the substance by making thin sections and 
examining them under the microscope. It may be as 
well, perhaps, to give a short sketch of the information 
upon the subject which I have up to the present time 
been able to obtain, and in this way to call attention to 
points upon which further research seems to be neces- 


Scorpion Virus 

Prof. Bourne's experiments, related in the Proceedings of 
the Royal Society of January 6, 1887, seem to estaVjlish the fact 
that although the scorpion may he provoked to strike and wound 
itself or another scorpion, it is incapable, in either case, of causing 
any toxic action, however active the virus may prove in re.spect 
of other creatures. Tliat it is, in short, with the scorpion as it 
is with the cobra or viper : they poison other creatures, but not 
themselves or each other. 

Some years ago an exhaustive .series of experiments brought 
me to the conclusion that a cobra is not poisoned by cobra virus, 
whether inoculated by its own fangs, by those of another cobra, 
or by a hypodermic .syringe. The same in the case of daboia 
and other viperine .snakes. 

It seemed, however, that the bungarus, a less deadly snake 
than the cobra, occasionally is affected, though slowly, by the 
cobra virus, but that it escapes more frequently than it sutfers ; an- 1 
when it does suffer tlie effect of the poison is greatly diminished. 
On the other hand, non-venomuus snakes, lizards, frogs, fi^h, 
mollusca, and other low forms of life, all rapidly succumb to 
snake poison. 

The details of these experiments are to be found in the 
“ Thanaiophidiaof India,” published in 1872, and in referring to 
them Prof, bourne remarks : “They show conclusively that the 
cobra poison will not affect a cobra, and will not even affect the 
viperine ])tyas.” I would correct the latter part of the quota- 
tion so far as to say that the ptyas is a colubrine harmless 
snake, not a v iperine snake, and that it rapidly succumbs to the 
cobra virus. 

Prof. Bourne has helped to dispel another of the popular 
delusions which cling round venomous creatures. 

March 14 j. Fayrer 


sary. 

F'rom time immemorial tabasheer has enjoyed a very 
high reputation in Eastern countries as a drug. Its sup- 
posed medicinal virtues, like those of the fossil teeth of \ 
China and the belemnites (“ thunderbolts ”) of this 
country, seem to have been suggested by the peculiarity of * 
its mode of occurrence. A knowledge of the substance was 
introduced into Western Europe by the Arabian physicians, 
and the name by which the substance is generally known 
is said to be of Arabic origin. Much of the material 
which under the name of “ tabasheer ” finds its way to 
Syria and Turkey is said, liowever, to be fictitious or 
adulterated. 

In 1788 Dr. Patrick Russell, F.R.S., then resident at 
\rizagapatam, wrote a letter to Sir Joseph Banks in which 
he gave an account of all the facts wnich he had been 
able to collect with respect to this curious substance and I 
its mode of occurrence, and his interesting letter was 
published in the Philosophical Transactions for 1790 1 
(vol. Ixxx. p. 273). ' 

Tabasheer is said to be sometimes found among the 
ashes of bamboos that have been set on fire (by mutual 
friction ?). Ordinarily, however, it is sought for by split- 
ting open those bamboo stems which give a rattling semnd 
when shaken. Such rattling sounds do not, however, attord 
infallible criteria as to the presence or absence of taba- 
sheer in a bamboo, for where the quantity is small it is 
often found to be closely adherent to the bottom and siito 
of the cavity. Tabasheer is by no means found m all 
stems or in all joints of the same stem of the bambt^s. 
Whether certain species produce it in greater abundance 
than others, and what is the influence of soil, situation, 




Matrch 34, 1887 ] 


NATURE 


489 


and season upon the production of the substance are 
questions which do not seem as yet to have been accu- 
rately investi^ted. 

Dr, Russellfound that the bamboos which produce taba- 
sheer often contain a fluid, usually clear, transparent, and 
colourless or of greenish tint, but sometimes thicker and 
of a white colour, and at other times darker and of the 
consistency of honey. Occasionally the thicker varieties 
were found passing into a solid state, and forming 
tabasheer. 

Dr, Russell performed the interesting experiment of 
drawing off the liquid from the bamboo-stem and allowing 
it to stand in stoppered bottles. A ‘‘whitish, cottony 
sediment ” was formed at the bottom with a thin film of 
the same kind at the top. When the whole was well 
shaken together and allowed to evaporate, it left a residue 
of a whitish-brown colour resembling the inferior kinds 
of tabasheer. By splitting up different joints of bamboo 
Dr. Russell was also able to satisfy himself of the 
gradual deposition within them of the solid tabasheer 
by the evaporation of the liquid solvent. 

In 1791, Mr. James Louis Macie, F.R.S. (who afterwards 
took the name of Smithson), gave an account of his 
examination of the properties of the specimens of taba- 
sheer sent home by Dr. Russell (Phil. Trans, vol. Ixxxi., 
1791, p 368). These specimens came from Vellore, 
Hydrabad, Masulipatam, and other localities in India. 
They were submitted to a number of tests which 
induced Mr. Macie to believe that they consisted princi- 
pally of silica, but that before calcination some vegetable 
matter must have been present. A determination of the 
specific gravity of the substance by Mr. Macie gave 2*188 
as the result ; another determination by Mr, Cavendish 
gave 2*169. 

In this same paper it is stated that a bamboo grown in 
a hot* house at Islington gave a rattling noise, and on 
being split open by Sir Joseph Banks yielded, not an 
ordinary tabasheer, but a small pebble about the size of 
half a pea, externally of a dark brown or black colour, 
and within of a reddish-brown tint. This stone is said to 
have been so hard as to cut glass, and to have been in 
parts of a crystalline structure. Its behaviour with re- 
agents was found to be different in many respects from 
that of the ordinary tabishecr ; and it was proved to 
contain silica and iron. The specimen is referred to in 
a letter to Berthollet published in the Annales de 
Ckimie for the same year (October 1791). There may 
be some doubt as to whether this specimen was really 
of the nature of tabasheer ; if such were the case, it would 
seem to have been a tabasheer in which a crystalline 
structure had begun to be set up. 

In the year 1806, MM. Fourcroy and Vauquelin gave 
an account of a specimen of tabasheer brought from 
South America in 1804 by Humboldt and Bonpland 
de I* Inst.^voX, vi. p. 382), It was procured from 
a species of bamboo growing on the west of Pichincha, 
and is described as being of a milk-white colour, in part 
apparently crystalline in structure, and in part semi-trans- 
parent and gelatinous. It was seen to contain traces of 
the vegetable structure of the plant from which it had 
been extracted. On ignition it became black, and emitted 
pungent fumes. 

Aji analysis of this tabasheer from the Andes showed 
that it contained 70 per cent, of silica, and 30 per cent, of 
potash, lime, and water, with some organic matter. It 
would, perhaps, be rash to conclude from this single 
observation tnat the American bamboo produced taba- 
sheer of different composition from that of the Old World ; 
but the subject is evidently one worthy of careful investi- 
gation. 

It was in the year 1819 that Sir David Brewster 
punished the first account of his long and important 
series of observations upon the physical peculiarities of 
tabasheer (FhiL Trans,, voL cix., 1819, p. 283). The 


specimens which he first examined were obtained from 
India by Dr. Kennedy, by whom they were given to 
Brewster. 

Brewster found the specimens which he examined to 
be perfectly isotropic^ exercising no influence in de- 
polarising light. When heated, however, it proved to be 
remarkaWy phosphorescent. The translucent varieties 
were found to transmit a yellowish and to reflect a bluish- 
white light — or, in other words, to exhibit the pheno- 
menon of opalescence. When tabasheer is slightly wetted, 
it becomes white and opaque ; but when thoroughly 
saturated with water, perfectly transparent. 

By preparing prisms of different varieties of tabasheer, 
Brewster proceeded to determine its refractive index, 
arriving at the remarkable result that tabasheer “ 1ms a 
lower index of refraction than any other known solid or 
liquid, and that it actually holds an intermediate place 
between water and gaseous bodies ! This excessively 
low refractive power Brewster believes to afford a cona- 
pletc explanation of the extraordinary behaviour exhi- 
bited by tabasheer when wholly or partially saturated 
with fluids. A number of interesting experiments were 
performed by saturating the tabasheer with oils of 
different refractive powers, and by heating it in various 
ways and under different conditions, and also by intro- 
ducing carbonaceous matter into the minute pores of the 
substance by setting fire to paper in which fragments 
were wrapped. 

The mean of experiments undertaken by Mr. James 
Jardine, on behalf of Brewster, for determining the specific 
gravity of tabasheer, gave as a result 2*235, From these 
experiments Brewster concluded that the space occupied 
by the pores of the tabasheer is about two and a half times 
as great as that of the colloid silica itself! 

From this time forward Brewster seems to have mani- 
fested the keenest interest in all questions connected with 
the origin and history of a substance possessing such 
singular physical properties. By the aid of Mr. Swinton, 
Secretary to the Government at Calcutta, he formed a 
large and interesting collection of all the different varieties 
of tabasheer from various parts of India. He also obtained 
specimens of the bamboo with the tabasheer in situ. In 
1828 he published an interesting paper on “ the Natural 
History and Properties of Tabasheer" {EdinburghJoumeU 
of Science 1S28, p. 288), in which he discussed 
many of the important problems connected with the origin 
of the substance. From his inquiries and observations, 
Brewster was led to conclude that tabasheer was only 
produced in those joints of bamboos which are in an 
injured, unhealthy, or malformed condition, and that the 
siliceous fluid only finds its way into the hollow spaces 
between the joints of the stem when the membrane 
lining the cavities is destroyed or rent by disease. 

Prof. Edward Turner, of the University of London, 
undertook an analysis of tabasheer, the specimens being 
supplied from Brewster’s collection (^Edinburgh Journal 
of Science, vol. viii., 1828, p. 335). His determinations 
of the specific gravities of different varieties were as 
follows ; — 

Chalky tabasheer .. . ... ... ... ... 2*189 

Translucent tabashtkir ... ... ... ... 2*167 

Transparent tabasheer ... ... ... ... 2*160 

All the varieties lose air and hygroscopic water at 100* 
C., and a larger quantity of water and organic matter {in- 
dicated by faint smoke and an empyreumatic odour) at a 
red heat. The results obtained were as follows : — 

Lo«(s at 100" C, hoBi at red heat 

Chalky tabasheer 0 838 per cent. 1*277 cent. 
Translucent tabasheer 1*620 ,, ,, 3*8^ ,, ,, 

Transparent tabasheer 2*411 ,, „ 4*518 ,, ,, 

Dr. Turner found the ignited Indian tabasheer to con- 
sist almost entirely of pure silica with a minute quantity 
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of lime ami rouble matter. He failed to find any trace 
of aMtalies in it. 

In 185s, Guibourt {Journ. de Phann. [3], xxvii. 81, i6i, 
252 ; /Wf. [4J X. 229) analysed a specimen of 

tabasheer hairing a specific gravity of 2*148. It gave the 
fonowtng result : — 

Silica as 9694 

Potash and lime — ©'13 
Water = 2*93 

Organic matter = trace 

Guibourt criticised some of the conclusions arrived at 
by Brewster^ and sought to explain the source of the silica 
by studying the composition of different parts of the 
bamboo. While the ashes of the wood contained 0 0612 
of the whole weight of the wood, the pith was found to 
contain 0*448 per cent, the inner wooa much less, and 
the greatek proportion occurred in the external wood. 
On these determinations Guibourt founded a theory of 
mode of formation of tabasheer based on the sugges- 
tion that at certain periods of its growth the bamboo 
needed less silica than at other times, and that when not 
needed, the silica was carried inwards and deposited in 
the interior. 

In the year 1857, D. W. Rost van Tonningen, of Bui ten* 
zorg, undertook an investigation of the tabasheer of Java, 
which is known to the natives of that island under the 
name of “ singkara” {Naturkundig Tijdschrift voor Ncder- 
iamisch Indie^ vol. xiiL, 1857, p. 391). The specimens 
examined were obtained from the Bambusa apus growing 
in the Residency of Bantam ; it is described as resembling 
in appearance the Indian tahasheers. Its analysis gave 
the following result : — 

Silica sr 86 387 

Iron oxide — 0 424 

Lime =* 0*244 

Potash = 4-806 

Oiganic matter *« 0 507 

Water =: 7*632 


Total ... 100000 

Apart from the question of its singular mode of origin, 
however, and its remarkable and anomalous physical 
properties, tabasheer is of much interest to mineralogists 
and geologists. All the varieties hitherto examined, with 
the exception of the peculiar one from the Andes, arc 
in compersition and physical characters true opals ; this is 
the case with all the Indian and Java varieties. They 
consist essentially of silica in its colloidal form, the water, 
lime, pota^, and o^antc matter being as small and vari- 
able m amount as in the mineral opals ; and, as in them, 
these substances must be regarded merely as mechanical 
impurities. 

The tabasheers must be studied in their relations on 
the one hand with certain varieties of the natural semi- 
oj^s, hydrophanes, beekites, and float stones, some of 
which they closely resemble in their physical characters, 
and on the other hand with specimens oi artificially de- 
posited colloid silica formed under different conditions. 
Prof. Church, who has so successfully studied the 
beekites, informs me that some of those remarkable 
bodies present singular points of analogy with tabasheer. 

By the study of thin sections I have, during several 
years, been endeavouring to trace the minute structure of 
some of these substances. In no class of materials is it 
more necessary to guard one's self against errors of ob- 
servation arising from changes induced in the substance 
during the operations which are necessary to the pre- 
paration of transparent sections of hard substances. 
Unfortunately, too, it is the custom of the natives to 
prepare the substance for the market by an imperfect 
calcination, and hitherto I have only been able to study 

markets which have been 
sttojecteo to this process. It is obviously desiraUe, before 


[pdng th interpret the structures exhibited, under the 
IP^mcope, to compare the fre^ and uncaldned materiaJa 
"^With those that have been more or less altered by heat. 

Tabasheer would seei^ from Brewster’s experiments, to 
be a very intimate admixture of two aiad a half parts of 
air with one part of colloidal silica. The intierspaces 
filled with air appear, at all events in most cases, to be so 
minute that they cannot be detected by the highest powers 
of the microscope which I have been able to employ, it 
is this intimate admixture of a solid with a gas which 
probably gives rise to the curious andanomalous pfroperties 
exhibited by this singular substance. 

The ultra-microscopical vesicles filled with air in all 
probability give rise to the opalescence which is so marked 
a property of the substance. Their size is such as to 
scatter and throw back the rays at the blue end of the 
spectrum and to transmit those at the red end. 

When the vesicles of the substance are filled with 
Canada balsam, and a thin slice is cut from it, this 
opalescence comes out in the most striking manner ; 
very thin sections are of a rich orange-yellow by trans- 
mitted light, and a delicate blue tint by reflected light. 











Section of Indian tabasheer, seen with a magnifying pow^r ot 
250 duttneters. 

1 do not know of any substance which in such thin films 
displays such striking opalescence. 

That the excessively low refractive power of tabasheer 
is connected with the mechanical admixture of the col- 
loidal silica with air seems to be proved by the experi- 
ments of Brewster, showing that with increase of 
density there was an increase in the refractive index, 
from nil in specimens of the lowest specific gravity, to- 
1*182 in those of the highest specific gravity. Where 
the surface was hard and dense, Brewster found 
refractive index to approach that of semr-opjl. The 
wonderful thing is that a substance so full of cavities 
containing gas should nevertheless be transparent 

By the kindness of Mr. F. Rutlcy, F.G.S., I am able 
to supply a drawing taken from one of my sections of 
tabasheer. 

The accompanying woodcut gives some idea of ttie 
interesting structures exhibited in some sections of taba- 
sheer, though much of the delicacy and fidelity of the 
original drawing has been lost in transferring it to the 
wow. 

In this particular case, the fkmt ponctaium of the 
surface may possibly indicate the presence atr-vesklee 
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’of a sfee sufficiently great to be visible under the .t»>cro- 
scope, Btit in many other instances I have failed to 
detect any such indication, even with much higher 
powers. The small ramifying tubules might at first 
sight be taken for some traces of a vegetable tissue, but 
my colleague Dr. Scott assures me that they do not in the 
least resemble any tissue found in the bamboo. I have 
myself no doubt that it is an inorganic structure. It is 
not improbably analogous to the peculiar ramifying 
tubules formed in a solution of water-glass when a crystal 
of copper sulphate is suspended in it, as shown by Dr. 
Heaton (Proc. Brit. Assoc., 1869, p. 127). Similar forms 
also occur on a larger scale in some agates, and the 
artificial cells of Traubc may probably be regarded as 
analogous phenomena. 

The aggregates of globular bodies seen in the section 
so greatly resemble the globulites of slags and natural 
glasses, and in their arrangement so forcibly recall the 
structures seen in the well-known pitchstone of Corriegills 
in Arran, that one is tempted to regard them as indicating 
the beginnings of the development of crystalline structure 
in the tabasheer. But 1 have good grounds for believing 
the structure to have a totally different origin. They 
seem in fact to be the portions of the mass which the 
fluid Canada balsam has not succeeded in penetrating. 
By heating they may be made to grow outwards, and as 
more balsam is imbibed they gradually dimmish, and 
finally disappear. 

I must postpone till a future occasion a discussion of 
all the structures of this remarkable substance and of the 
resemblances and differences which they present to the 
mineral opals on the one hand, and to those of the opals 
of animal origin found in sponge spicules, radiolarians, 
and the rocks formed from them, some of which have 
recently been admirably investigated by Dr. G. J. Hinde 
(Phil. Trans., 1885, pp. 425‘-33)* 

1 cannot, however, but think that it would be of the 
greatest service to botanists, physicists, and mineralogists 
alike, if some resident in India would resume the investi- 
gations so admirably commenced by Dr. Patrick Russell 
neaHy a century ago ; and it is in the hope of inducing 
someone to undertake this task that 1 have put together 
these notes. There are certain problems with regard to 
the mode of occurrence of this singular substance which 
coiild only be solved by an investigator in the country 
where H is found. 

Most parcels of the commercial tabasheer appear to 
contain 'aiflerent varieties, from the white, opaque, chalk- 
like forms, through the translucent kinds to those that are 
perfectly transparent. It would be of much interest if 
the exact lolalion and modes of origin of these different 
varieties could be traced. It would also be important to 
determine if Brewster was right in his conclusion that the 
particular internodes of a bamboo which contain tabasheer 
always have their inner lining tissue rent or injured. The 
repetition of Dr. RusseH's experiment of drawing off the 
liquids from the joints of bamboos and allowing them to 
evaporate is also greatly to be desired. My colleague 
Prof. Riicker, F .R.S., has kindly undertaken to re-examine 
the results arrived at by Brewster in the light of more 
recent physical investigations, and I doubt not that some 
of the curious problems suggested by this ver>’ remarkable 
substance may ere long find a solution. 

John W. Judd 


EXHIBITION OF MAXINE METEOROLOGICAL 
INSTRUMENTS 

T he eighth Annual Exhibition of the Royal Meteoro- 
logical Society was held in the Library of the Insti- 
tution of Civil Engineers, 25 Great Geoi^gre Street, West- 
minster, from Tuesday, March 15th, to Friday, the i8th. 
The exhibition was specially devoted to marine meteoro- 


logical instruments and apparatus, and such new in- 
struments as have been invented and first constructed 
during the past twelve months. 

A very interesting and valuable collection of inst^- 
ments from the Challenger Commission, the Scottish 
Marine Station at Gran ton, the Scottish Meteorological 
Society, and Mr. J. Y. Buchanan, were brought from 
Edinburgh under the charge of Dr. H. R. Mill, who 
showed several in action. This set included various forms 
of deep-sea thermometers, from the early pattern of the 
Miller-Casella to the Scottish frame for Negretti and 
Zambra’s reversing thermometer, which has been adapted 
from Magnaghi’s by Dr. Mill. Two specimens of the 
Miller-Casella thermometer, after four months' immersion 
in brackish water, were shown, with the following results : 
in No. I, which was placed at the surface, the copper 
case was clean, but the scale figures were entirely 
obliterated from the porcelain ; in No. 2, which 
was suspended in 9 fathoms, and at i foot above the 
bottom, the copper was entirely covered with a green 
crust, but the scale figures were not rendered illegible. 
Various forms of piezometers for ascertaining the depth 
when the temperature is known, or the temperature when 
the depth is known, were also exhibited. These were 
nearly all constructed by Mr. Buchanan on board the 
ChaHcnger, Water-bottles for obtaining samples of water 
at the bottom, or any required depth below the surface, 
were suspended from the gallery to show their action when 
in use. The most interesting were Buchanan’s sounding- 
rod and water-bottle for great depths, and Mill’s self- 
locking slip water-bottle for moderate depths. 

The Meteorological Council contributed sets of instru- 
ments as supplied to merchant ships and the Royal navy ; 
the Royal Meteorological Institute of the Netherlands 
exhibited a set as supplied to the Dutch navy ; and the 
Deutsche See war te sent a set as issued to the German 
navy. 

The Rev. C. J. Steward exhibited a set of instruments 
as used at the Lochbuie Marine Institute, Isle of Mull, 
w'hich, among others, included a dimenuion thermometer 
in a box for river temperatures, the box being suitable for 
the bottoms of pools, or rough stony bottoms ; and a large 
disk for ascertaining the transparency of the sea. 

In connexion with the deep-sea thermometers Mr. 
Casella showed some apparatus originally employed in 
testing these instruments for the Admiralty and the Royal 
Society, and damaged during the experiments; vjz., abottle 
broken at a pressure corresponding to 2\ miles of sea-water, 
a steel bar bent at 3 miles, and an iron plug broken at 4 
miles. Specimens of almost every pattern of deep-sea 
thermometer were exhibited, including* Johnson’s register- 
ing metallic, the records of which are obtained by the 
varying expansion of brass and steel bars acting upon 
indices ; Miller-Casella maximum and minimum ; and 
Negretti and Zambra’s turnover thermometer. 

The barometere exhibited included patterns used in the 
British, Dutch, French, and German navies. The English 
marine barometer has an iron cistern and contracted 
scale, and the gun barometer is mounted with india-rubber 
packing to prevent breakage caused by gun-firing. MM. 
Richairi Fr^es, of Paris, sent one of their self-recording 
aneroids, for use on board ship ; and Mr. Abercromby 
showed several curves taken at sea by one of these instru- 
ments in various parts of the world. 

The anemometers shown were ; .Sir Snow Harris’s, 
which is an improved form of Lind’s ; Hagemaim’s, 
Robinson’s, Black’s pressure, and Whipple’s maxhxiciitL 
pressure, the latter being quite a new instrument* Dr. 
Black exhibited his marine rain-gauge and evaporator. 
Among the miscellaneous instruments were various 
forms of patent logs, current meters, clinometers, a 
model of a section of a vessel fitted with lightning 
conductor. 

In addition to the instruments, a number of diaits 
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diagrams, &c., were exhibited, showing the 
lexical conditions prevailing over the various oceans ox 
the globe. The advance made in synoptic meteorology 
over the North Atlantic was clearly shown by comparing 
Leverriers charts (1864) with the daily synchronous 
weather charts just published by the Meteorological 
Council. The specimens exhibited of the latter were 
(i) August 1-6, showing the meteorological conditions 
in the summer; (2) February 9-14, showing the con- 
ditions in the winter; and (3) February 24 to March 4, 
showing the conditions in early spring, and the persistence 
of the European anticyclone, producing cold dry winds 
over England. The Meteorolo^cal Council also exhibited 
a set of large charts showing the mean temperature of 
the sea surface round the coasts of the British Isles for 
each month. Dr. Mill had several interesting diagrams 
showing the distribution of temperature in a section of 
the Clyde sea area at seven periods from April 1886 to 
February 1 887. Mr. Abercromby exhibited forty-six photo- 
graphs and diagrams of clouds taken in various parts of 
the world ; and Mr. Dyason showed a number of coloured 
drawings of clouds, &c. The Astronomer Royal sent the 
photographic registers of magnetic declination and hori- 
zontal force at the Royal Observatory, Greenwich, showing 
the earthquake shock which occurred on the morning of 
February 23. 

The most interesting of the new instruments was 
the Watkin aneroid with open scale, by Mr. Hicks. 
Instead of the usual one-circle of figures, the scale 
of this instrument consists of a spiral of three 
complete turns. On the aneroid being put under 
an air-pump or taken up a mountain, the point of the 
index is gradually drawn towards the centre, so that it 
follows the decreasing spiral scale ; but when the index 
moves in the opposite direction, the point moves away 
fiom the centre, thus following the increasing spiral. 
This is effected by the index-hand being made to slide in 
and out, so that one end may advance or recede from the 
centre, and thus follow the spiral scale. Attached to the 
spindle is a cross-piece, in which the index slides, and a 
hollow drum fixed to the dial-plate has a flexible chain 
or cord wound round it, the ends being fastened on the 
projecting pins riveted to the index. Consequently, if the 
spindle and the piece attached to it are revolved, one por- 
tion of the chain or cord winds off the drum, the other 
is wound on to the same extent, and the index is 
caused to slide through the cross- piece, the direction of 
motion being controlled by the direction in which the 
spindle is revolved. 

MM. Richard Friires sent specimens of their self- 
recording thermometer, hygrometer, dry and wet bulb 
thermometers, and rain-gauge. 


GEOGRAPHY AT THE UNIVERSITIES 

A T last, after years of apparently fruitless labour, the 
Royal Geographical Society have been eminently 
successful in persuading almost simultaneously the two 
great English Universities to recognise geography as a 
University study, and to make definite provision for 
teaching it. In pursuance of a proposal made by the 
President and Council of the Royal Geographical Society 
to the Vice-Chancellors of the two Universities, and of 
the relies thereto, a deputation of a few members of 
their Council visited Oxford and Cambridge in turns, to 
meet delegates appointed by those Universities, in order 
to explain their proposal more fiilly, and to discuss any 
modifications that might be suggested. The main 
features of the proposal were, that the Royal Geographical 
Society offered to give 150/. annually to each University 
if they would establish a Lectureship or Readership in 
Geography, giving the Lecturer an adequate University 
status, and contributing, on their part, an equal sum, so 


the stipend of each Lectureship to 
offered to give the two Universities a Schoi 
ship 6r Exhibition of xoo/. in alternate years for 
graphical students. The Royal Geographical Soc 
was to be represented on the Board that selected 
Examiners, and on that which adjudged the Scholar 

The meeting at Oxford ivifh delegates from that U 
versity, including the present and past Vice- Chancell 
took place five weeks ago, at which the proposal was w 
discussed and favourably entertained, subject to the for 
seen difficulty of finding adequate funds from the Univers 
resources ; nevertheless everything seemed in train for 
being eventually carried out, though after a little delay^ 
the intended manner. An unex^cted incident, howev 
gave a new and collateral impulse, and has hurried t 
Lectureship into existence at once. It happened t 
the Readership in Ancient History became vacant, a 
it seems to have occurred to those with whom the electi 
of a successor rested, that as there was a great diffic 
in finding funds for geography, and as a Professorship 
Ancient History was already in existence, and, again, 
ancient history was taught by most classical tut 
the Readership in Ancient History might be abolis 
without much loss, and one in geography might be w 
propriety established in its place. There was a n 
even division of opinion on the matter, but the vote 
geography prevailed and carried the day, and the adv 
tisement inviting candidates has already been publish 
So Oxford now takes an independent line, and acce, 
only the offer of the Scholarship. 

The Cambridge meeting took place about three wee 
ago. The proposal was carefully discussed, and mew 
fications were asked for. At Cambridge, as at Oxford, t 
University funds are seriously embarrassed by eng^ 
ments already entered into, chiefly connected with buil 
ing operations ; and there seemed no way, so narrow w 
the available surplus, of raising the whole of the annt 
amount of 1 50/. in a direct form, but only 50/. of it Ho 
ever, it appeared that indirect means existed by which tl 
nominal sum would indirectly and eventually be raised 
even something more than the proposed amount, and ; 
amendment specifying only 50/, was therefore provisio 
ally accepted. After this had received the approval 
the Council of the Royal Geographical Society, it 
submitted to the Council of the University of Cambrid'^ 
and adopted by them in the terms of the following reco 
mendation ~ 

“That the approval of the Senate be given to t 
delivery in the University in the ensuing academi 
year of one or more courses of lectures on geograp 
by lecturers selected by the Royal Geographical 
I ciety, that a teacher of geography be appointed by 
I Committee on which the Royal Geographical Soci 
I is represented, and that the Senate accept the p 
posal of the Royal Geographical Society to award 
alternate years an ExhiStion of 100/. or prizes of 5 
and 25/. That before the end of the Easter Term, j8 
a University Lecturer in Geography be appointed, fori 
period of five years, at a stipend of 200/. a year, of whii 
sum 50/. is to be paid out 01 the common University fu| 
and 150/. by the Royal Geographical Society, 
appointment of the Lecturer to be made by a joint G 
mittee of the representatives of the Royal Geograpbi 
Society and of the Council of the Senate, subject to t 
confirmation of the Senate ; the Lecturer to submit 
scheme of lectures to the Committee of Managem 
and power is to be given to the Council of the Sen 
with the concurrence of the Committee of Managem 
to cancel the appointment of the Lecturer at any time 

This recommendation has to be submitted to the Sen 
at the beginning of next term, but its ultimate accep 
is placed almost beyond doubt through the veiy favour 
reception given to the proposals of the Royal Geogr" 
Society by the Council of the University* 
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'T'HE foUowing is the letter by Prof. Huxley to which 
^ reforence is made in our leading article (p. 482) : — 

‘♦When a statesman of Lord Hartington's authority 
:oncth^ with and enforces the opinions I ventured to ex- 
press some little time ago, I have every reason for private 
and personal satisfaction. But the circumstance has a 
public importance as evidence that our political chiefs and 
leaders are ^ving their serious attention to those social 
q[uestions which lie far above the region of party strife, 
and are of infinitely greater moment than the topics which 
ordinarily absorb the attention of politicians. 

The organisation of industrial and commercial educa- 
tion is not the least of these great problems. That it has 
to be solved, under penalty of national ruin, proves to be 
no mere alarmist fancy, but the belief of an experienced 
man of affairs, whose imperturbable coolness and strong 
common-sense are proveroial. 

“ It is an interesting question for us all, therefore, 
How do we stand prepared for the task thus imperatively 
set us ? My conviction is that we are in some respects 
better off than most people imagine, in others worse. I 
conceive that two things are needful : on the one hand, a 
machinery for providing instruction and gathering infor- 
mation ; on the other hand, a machinery for catching 
capable men wherever they are to be found and turn- 
ing them to account. Now, I apprehend that both 
these kinds of machinery are to be found, though in 
a fragmentary and disconnected condition, in several 
organisations which, though independent, supplement one 
ilnother. 

♦♦ The first of these is that of the School Boards, which 
provide elementary education, and sometimes, though too 
rarely, have at their disposal scholarships by which 
:apable scholars can attain a higher training. The 
second is the organisation of the Department of Science 
ind Art. The classes, now established all over the country 
in connexion with*the Department, not only provide ele- 
mentary instruction, accessible to all, but offer the means 
ivhereby the pick of the capable students Ynay obtain in 
the schools at South Kensington as good a higher educa- 
tion in science and art as is to be had in the country, ft 
is from this source that the supply of science and art 
teachers, who in turn raise the standard of elementary in- 
struction, is derived. The third organisation is that of the 
echnical classes connected with the City and Guilds In- 
stitute, or with the Society of Arts, or with provincial Uni- 
i^ersities and Colleges, which provide special technical 
instruction for those who have, or ought to have, already 
acquired the elements of scientific and artistic knowledge 
in the science and art classes. 

“A fourth organisation for the advancement of the 
interests of industiy and commerce, of the nature of that 
tvhich I imagined it was the intention of the founders of 
he Imperial Institute to create, and such as is, I believe, 
low actually in course of creation in the City of London, 
ivill complete the drill-grounds of the army of industry, 
ind, so far as I can judge, omit nothing of primary im- 
portance, But, leaving the last aside as still in the 
smbryonic condition, these excellent organisations are all 
Here torsos, fine — but fragmentary. 

The ladder from the School Boards to the Univer- 
iities, about which I dreamed dreams many years ago, 
las not yet acquired much more substantiality than the 
adder of Jacob's vision. 

♦♦ The Science and Art Department has done, and is 
icing, adnurable work, which I regret to sec more often 
mde the subject of small and carping criticism than of 
he praise which is its due. I trust it may not be diverted 
item efficiently continuing that work by having duties for 
Nhieh it is unfit forced upon it. That which the Depart- 
neat needs, in my judgment, is nothing but the means of i 


doing that which Commission after Commission, Royal 
and departmental, have declared to be its proper business. 

"As Dean of the Normal School I may be permitted 
to declare that it is impossible for us to pe^orm the 
functions allotted to us unless the recommendations made 
by impartial and independent authority are carried into 
effect 

" The school exists, and common-sense surely suggests 
either make it efficient or abolish it. The alternative of 
abolition is not likely to be adopted, as that step would 
be equivalent to striking the keystone out of the edifice of 
scientific instruction for the masses of the people which it 
has taken a quarter of a century to raise, and which is the 
essential foundation for any sound system of technical 
education. The alternative of efficiency means spending 
a few thousand pounds on additional buildings ; but the 
guardians of the national purse do not seem to feel the 
force of the adage about ‘ spoiling a ship for a halfpenny- 
worth of tar.' 

“ The state of affairs in regard to that which ou^ht to 
be the centre of our system of technical education is 
nearly the same. The Central Institute is undoubtedly a 
splendid monument of the munificence of the City. But 
munificence without method may arrive at results in- 
distinguishably similar to those of stinginess. I have 
been blamed for saying that the Central Institute is 
‘ starved.' Yet a man who has only half as much food as 
he needs is indubitably starved, even though his short 
rations consist of ortolans and are served up on gold 
plate. And 1 have excellent authority for saying that 
little more than one-half of the plan of operations of the 
Institute, drawn up by the Committee of which I was a 
member, has been carried out, or can be carried out, if 
the funds allotted for the maintenance of the Institute are 
not largely increased. At the same time, the Institute is 
doing 3l that could be rationally expected of it. Some of 
the guilds and many provincial towns are making admir- 
able provision for elementary technical education. Such 
work, in my judgment, ought to be left to local ad- 
ministrators, whatever aid it may be thought desirable to 
give them. But the local schools should be brought into 
relation with the Central Institute, and this should be put 
upon such a footing as to subserve its proper purpose of 
training teachers and giving higher technical instruction. 

" Economy does not lie in sparing money, but in 
spending it wisely. And it is, to my mind, highly neces- 
sary that some man or body of men, whom their country- 
men trust, should consider these various organisations as 
a whole and determine the manner in which they should 
be correlated and in which it is desirable that the 
resources, public and private, which are available should 
be distributed among them. 

“ Lord Hartington has many claims on the gratitude 
and respect of his countrymen. I venture to express the 
wish that he would add to them by taking up this great 
work of organising industrial education and bringing it 
to a happy issue.” 


AUGUST IVILHELM E/CHLER 

death of Dr. August Wilhelm Eichler, briefly 
^ announced in a previous number, is a great loss 
to botanical science, and ^especially to systematic botany. 
Year by year we are losing men of wide and ccmsequently 
sound knowledge of plants without their places beitig 
adequately filled. We have doubtless arrived at a stage 
in botany where specialists are necessary ; yet we venture 
to assert that men of general attainments are better 
qualified than specialists, in a narrow sense,* for tlie 
head of large botanical establishments, such as the one 
over which the late Dr. Eichler presided, and which 
greatly extended its reputation during the nine years he 
was Director. 



494 


NATUm 


[Mdrck 24, 1887 


Dr. Eichler was barely forty^eight v^ars of age, but 
before entering upon the absorl^ng duties connected with 
the l/nfversity and Botanic Garden of Berlin he had 
already made a name as a boUnical author. 

For some years he was assistant to Von Martius at 
Munich, and succeeded him as editor the colossal 

Flora Brasiliensis now nearly completed. This was 
in 1868, but he had previously been a considerable and 
t^cceiient contributor to this work, having elaborated 
several difKcult families in a masterly manner. The 
work by which he is more generally known is the 

Bliithendiagrarame,*" in which he admirably illustrates 
md explains the morphology and organogeny of the 
Phanerogamia. His labours were chiefly in the direction 
of morphology. His continued careful study of the female 
flower of the Coniferae may be regarded as having finally 
titled the homologies of the different elements of the 
inflorescence of that family. One of his later contribu- 
tions to science, if not his last, is entitled Ziir Entwicke- 
lungsgeschichte der Palmenblatter,” in which the author 
fully elucidates the devdopment of the various tv'pes of 
leaf in the Palmx. 

As a lecturer Dr. Eichler w’as exceedingly popular and 
buccessful ; and he was regarded as an able adminis- 
trator of the Botanic Garden. He was successively 
Professor of Botany at Munich, Gralz, Kiel, and Berlin, 
having been appointed to the last post in 1878. Two j 
years later, at the comparatively youthful age of thirty- I 
nine,^^ he was chosen a member of the Berlin Academy of 
Sciences; and in 1881 he was elected Foreign Member 
of the Linnean Society of London. He M^as also honorary 
and corresponding member of many other learned 
societies ; and all who knew him, however slightly, will 
join in regretting his early death. 


NOTES 1 

Baron Egg£U5, commissioned by Dr. Urban and assisted by 
<he Royal Academy of Sciences of ILrIin, is about to undertake ' 
the botanical investigation of the hitlicrlo unexplored higher | 
mountains of St. Domingo. The specimens collected for distri- 
bution will be arranged (under corresponding number*) in two 
scries. One will consist only of .s|>ecies which have not yet been ’ 
<iistributcd in Baron Eggers’ West Indian collections ; the other 
and larger series will include everything except the commonest 
tropical species. The first-named scries will be disposed of at 
forty shillings per centiir)*, the latter at thirty shillings. I>r. J. 
Urban, assisted by other syslematists, w'ill determine the collec- 
tions and receive the names of suliscribers. As the expense and 
difficulty of transit in the island must limit the numl>er of collcc- 


and ftn Influential local Committee was appointed to tother the 
object in view. Letters have been received from the various 
Fish Trade Associations and other bodies, heartily approving 
of the undertaking. The Manchester, Sheffield, and Lincoln- 
shire Railway Company are prepared to grant a site for the 
Institute, and to erect a building, free of cost, at Cleeihorpe, 
near Grimsby. 

We are sorry to see that the income of the Mason Science 
College, Birmingham, during the year ending “Founder’s Day,*' 
February 23, fell short of the expenditure by the sum of 
1646/. After deducting what may be termed extraordinary ex- 
penditure, there remained a deficiency of 1074/. The Council, 
in their last report, remind the Trustees that the annual 
deficits, which since 1881 have been charged against the accu- 
mulated surplus, have now reduced this fund to the sum of 
1419/., and that the estimates for the current financial year 
anticipate that the balance of the fund will be required. It is 
nat creditable to the well-oft' citizens of Birmingham that an in- 
stitution capable of doing great work for their town and district 
should have to meet these constantly recurring deficiencies. 

Tin-, spring meeting of the Institution of Mechanical Engi- 
neers, under the presidency of Mr. E. H. Carbutt, will take 
place on Monday, May 16, and the following day. On Tues- 
I day. May 17, the Duke of Cambridge will dine with the 
j members of the Institution. 

In order to determine between the rival sites for the Sedgwick 
I Memorial Museum at Cambridge, and at the same time advance 
the chance* of ]>roceeding early with a portion at least of the 
building, the Council of the Senate propose to submit a grace 
next term to settle the question of site. The grace will take the 
form of authorising negotiations with Downing College for a site 
opposite the old Botanic Garden. If this be rejected, the latter 
affords the only practicable site. 

Miss Gordon has presented to the Museum of the Royal 
Gardens, Kew, the collections and drawings made by her late 
brother, General Ck)rdon, illustrative of the Coco de Mer {Lotioic^a 
s€ycheUantm)y a palm peculiar to the Seychelles, and remark- 
able, among other things, for possessing the largest known seed 
in the vegetable kingdom. The seeds arc well known in Euro- 
1 pean museums. One amongst General Gordon^s specimens is a 
' model which he had made of the fruit in its mature state, before 
' the external fil)rous but perishable husk had become detached. 

I Some of the specimens are placed, with others already possessed 
' by Kew, in No. 2 Museum. The rest will be shown, with the 
; drawings made by his owm hand, in No, 3 Museum. 


lions for sale, early application to Dr. Urban is desirable. Dr. 
Urban's address is Friedenau, bci Berlin. 

A convers.aziom: given by the Council of the City .and 
Guilds of I.x>ndon Institute was held at the Central Institution, 
Exhibition Road, on Wednesday evening, the i6th inst., and 
was attended by about 1300 visitors. Lord Selborne received 
the guest.s. A large number of interesting objects of scientific 
and artistic interest were exhibited, and during the evening 
demonstrations were given by the Professors in the various 
departments, as well as by several gentlemen who are associated 
with the work of the Institute. 

<'>N the 15th inst. a meeting was held at Grimsby to consider 
the expediency of establishing there an Institution for Technical 
Education with regard to Fish and Fisheries, and a Marine 
lT>h-Culiure Station. Mr. W. Oldham Chambers, Secretary 
of the National Fish-Culture Association, pointed out to the 
meeting the advantages of the proposed Station and Institute. 
ResoUutonsin support of the scheme were unanimously adopted, 


i The Cambridge University Local Examination Report for 
j the past year states that in zoology and physiology the answers 
showed very inefficient teaching. Botany is .somewhat better 
: dune ; but many senior candidates had not been taught the use 
i of floral diagrams. In physical geography, while the answering 
j was generally good, many had used antiquated text-books, 
j Chemistry was fairly done, the candidates choosing;, out of the 
alternative question.s the practical rather than the theoretical. 
Qualitative analy-sis was well done, both by seniors and juniors. 

I The .seniors showed general ignorance about the laws of multiple 
proportion, and c jmbination by volume. Heat was badly done 
by both seniors and juniors. Many seemed never to have read 
any text-book, and to have presented themselves on the strength 
j of a few isolated facts. Statics was very unequally master^. 

1 There was l)ctler acquaintance with the mathematical than with 
the practical part of the subject. Electridly (senior subject) had 
not been studied seriously enough to wsaraat its indusioii in the 
examination. The mathematical subjects of the examhiatioii 
arc reported on much more favourably. 
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Th® botankfd collections of the late Thoma^ Moore, F.L.S. 
ratof of the Botanic Garden at Chelsea, belonging to the 
ciety of Apothecaries, have been acquired for the Herbarium 
the RoyM Gardens, Kew. The most important portions 
^i) The general fern herbarium, which contains the 
»es of the numerous species described by Moore, especially 
>se introduced into European cultivation. (2) The collection 
forms and varieties of British ferns, which is probably unique 
richness and completeness ; it is especially interesting as the 
sis of Mr. Moore’s well-known and beautifully illustrated 
rks on the fern flora of the British Isles. (3) The fern 
rbarium of R. Reward, F.L.S., which is especially strong in 
e$t Indian species. 

British field botanists will be glad to learn that the Scottish 
ghts of Way Society has been successful in its action brought 
the Court of Session against the proprietor of Glen Doll in 
>vn. I.ord Kinnear has found that “the pursuers had estab- 
led a sufficient use and possession of the road for more than 
ty years to entitle them to a judgment.” There is probably 
portion of the Highlands of Scotland from which botanists 
uld feel it a greater hardship to be excluded. For years it has 
;n so well watched by keepers that access to it has been 
possible, except to su^ botanists as are swift and sure of 
t. The present owner is the first who has denied a right of 
y through it, and, if we are not mistaken, the action only 
icerns this right to use the road. It is to be feared that 
jrts svill not be wanting to confine the public to the road, and 
deny all access to those parts so interesting to the field 
Lanist 

K S£Ri£S of charts showing the surface temperatures of tlie 
lantic coast waters, from the eastern coast of Maine to the 
reme southerly coast of Florida, is lieing prepared by the 
uted States Fish Commission. The Commission is aided in 
s important undertaking by the Lighthouse Board and the 
fnal Service. Observations have thus far been made at 
enty-four lighthouse stations, showing the surface temperatures 
these localities during the past five years. The temperatures 
each station are shown in detail for each year by ten-day 
jans, and the facts are combined with those brought ou t on a 
ies of isothermal charts giving the lelations of the different 
tions. The results are likely to be of great value in connexion 
th the study of the migration of the mackerel, menhaden, 
ad, and other migratory fishes. 

An interesting discussion has just been started in the Paris 
»dcmy of Medicine, concerning the bad results of mental 
aining in young persons. Attention has especially been 
lied to the finct that many French girls, under the pressure of 
lupetition, are injuring their health by over- work at schooL 
>out 12, OCX) of them arc trying to get the superior diploma 
lich would confer upon them the right of gettiing an appoint- 
snt in Government schools. Only 2000 will be able to get 
pointments. 

An excellent address on the physical training of girls was 
ely given by Dr. Rayner W. Batten to the Gloucestershire 
inch of the British Medical Association. It is printed in the 
*it\sh Medical yournal, * Speaking of ladies’ Colleges, 
*. Batten says he does not know of more than one that 
s such a thing as a proper playground, whilst a leading 
>Uege, if not the first in the country, with abundant 
^ans and ample opportunities, makes no pretence of having 
y playground at all. Dr. Batten urges that drill and cali- 
lenic exercises are not enough. There must be recreation as 
fill •‘and at present, in our ladies* Colleges,** he says, “ the 
breise, with the exGiq;>tkm of tennis, has little of the recreative 
iment in it.” Dc, Batten is of opinion that all Colleges 


should have playgrounds — large spaces, open to the fresh air 
and sunlight — that every girl should be made to play, two half- 
holidays a week at least being given for that purpose, and that 
the games should be varied, so that girls may not have to go on 
doing what they are conscious of not doing well. “Every girl 
will soon find out her strong and weak points in play as well 
as in work, and if the game is to be a recreation she must be 
allowed to choose her own form, the only obligation being that 
she is to play, and that no books or work are to be brought on 
the playground.” 

At the meeting of the Essex Field Club on Saturday next, 
the 26th inst., Prof. Sylvanus P. Thompson will read a paper on 
William Gilbert, the founder of the science of electricity, and 
an Essex worthy entitled to rank with Ray among the pioneers 
of science. , Those wishing to attend the meeting should cam- 
municate with the Secretary, Buckhurst Hill, Essex. 

On the night of March 7, about 11.30, a brilliant meteor 
was seen in Dalcarlia, in Central Sweden. It was first seen in 
the north-west, going in a southerly direction, but soon afler- 
wards it changed its course moic easterly. Its colour wa^ a 
brilliant white, and its greatest size about tliat of the moon. It 
was 1 osl to sight behind the hi>rUon, leaving only a faint trail 
behind. 

From a recent official French Report on oyster-culture in 
France wc learn that the two principal centres arc at Arcachon 
in the south-west and Auray in the north-west. The Bay of 
Arcachon has since 1S54 held a foremost place in oyster- breed- 
ing. In 1S57 there were twenty parks, or district oyster-beds : 
in 1865 the numi cr had increased to 297, with an output of over 
10,000,000 oysters. At the present time the little bay, which 
has a total area of 37,500 acres, has oyster-beds covering ai^ 
area of 15,000 acres, which provide annually about 300,000,000- 
oysters for consumption. With regard to the oyster-beds at 
Auiay, on the coast of Brittany, these, though not so important 
jis those of Arcachon, have still a considerable output, and, from 
being exhausted and unproductive uhen their rehabilitation was. 
first undertaken, have become full to overflowing. In 1876-77 
we find that 7,000,000 oysters were placed on the market from 
Auray ; in 1885 the number had risen to over 70,000,000. 

The ideas of M. Victor Meiinicr with regard to the domestic- 
ation of apes arc discussed in the new number of the Revite 
d' AtUht'opoiogie by Madame Clemence Royer, the French trans- 
lator of Darwin. Madame Royer does not doubt that, under a- 
piroper system of trainii^, apes might be made good workers. 
They lack perseverance, indeed, but in general intelligence they 
are, she thinks, superior to the dog, the horse, or even the 
elephant. She joints out, however, that it would be necessary 
to feed domesticated apes with great quantities of fruit, bread, 
and eggs, that the process of educating them would be costly, 
and that for many generations they would probably be injuriously 
affected by the climate of Europe. Her opinion is that, if the 
experiment is to be made, it should be made first of all in tropical 
countries, where apes might be taught to labour in connexion 
with the cultivation of coffee, cocoa, and cotton. 

An interesting paper on “The Application of Gems to the 
Art of the Goldsmith” was read to the Society of Arts on 
Tuesday, the 15th mst., by Mr. Alfred Phillips. It is printed 
in the Society's Journal. Mr. Phillips gives a very fyvoumbie 
account of the capacity of English workmen employed by gold- 
smiths at the present day. When masters encoimige tham to 
depart from the beaten track, they readily adapt the nu ct v es, 
Mr. Phillips says, to work which, ten yean ago» would have 
been sent as a matter of course to specialists on the Continent, 
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A Health Exhibition will W opened in Warsaw on May 
15 next. 

An International Agricultural Exhibition of Tools and Imple* 
ments will be held at Parma in September next. 

The Royal Bavarian Academy of Sciences is collecting the 
numerous treatises of Joseph Fraunhofer, hitherto dispersed in 
numberless serials, and is about to publish them in one volume. 

Prof. Verseuil and L. H. Petit have issued the first num- 
ber of a periodical publication called ** Etudes exp^rimentales 
et cliniques sur la Tuberculose.*’ It is published by means of 
a fund especially raised for the promotion of the study of 
tuberculosis. 

M. H, Gadeau i>e Kerville has just published a work on 
evolution. It is entitled '* Causerics sur le Transformisme,*’ and 
contains an exposition of the facts and theories upon which the 
doctrine of evolution is based. 

A BOOK on thera})eutics, by M. G. Hayeni, Professor in the 
Paris Medical School, has just been published. 

The February number of the Italian Geographical Bulletin 
contains a detailed account, by Dr. G. A. CoUni, of the rich . 
ethnological collection recently presented to the Prehistoric and 
Ethnographic Museum of Rome by General Gene, Commander 
of the Italian possessions on the East Coast of Africa. The 
collection includes a great variety of objects, such as arms, coj*- 
tumes, implements, ornaments, utensils from Abyssinia, Somali 
Land, and the Afar (Danakil) country'. Amongst them are 
baking-ovens, braziers, incense -burners, cooking-utensils, pestles 
for grinding coffee, pepper, durrha, &c. ; baskets, matting, 

" veils, robes, loin*cloths, w'ooden sandals, lamps, swords, match- 
lock guns, knives, hairpins, &c., illustrating the arts and indus- 
tries of the East .\frican peoples. 

We have receive! the four late.>t Bulletins of the U..S. 
Geological Survey (Nos. 30-33). No. 30 contains Mr, C. D. 
Walcott'.s second contribution to Studies on the Cambrian 
Faunas of North America.’* A systematic review of our present 
knowledge of fossil insects, including myriapods and arachnids, 
by Mr. S. H. Scudder, is presented in No. 31 ; and an elaborate 
account of mineral springs of the United Slates, by Dr. A. C. 
Peale, in No. 32. No. 33 is made up of notes, by Mr. J. S. 
DiUer, on the geology of Northern California. 

Mr, Edward Cookworthy Robins, whose cjllected papers 
on technical education and applied science, buildings and fittings. 
See,, were reviewed in Nature some time ago, is now engaged 
on a general work of reference on the same subject. It w'ill 
appear shortly under the title of “Technical .School and College 
Buildings,” in a quarto volume of about 250 pages, with upwards 
of 100 full-page illustrations, plates, and maps. 

Is the Proceedings of the American Antiquarian Society 
(voL iv. p. 62) Mr. Frederick W. Putnam gives an account of 
twelve jade objects found in Nicaragua and Costa Rica, ten of 
which were ornaments made by cutting celts into halves, quarters, 
or thirds, a portion of the cutting edge of the celt remaining on 
each piece. Mr. O. W, Huntington, w'ho was asked to report 
upon the nature and source of the material of these ornaments, 
is of opinion that the specimens “arc unquestionably Chinese 
yade.” They have, he says, “ all the characters of that mineral, 
although the largest specimen from Costa Rica is rather unusual 
in its colour, and would not be taken for jadeite at sight.'’ The 
American Naturalist, which calls attention to these facts, thinks 
“ it will now be in order to collate during the next ten years the 
evidence for and against contact between the Orient and the 
western shores of America.” 


Some interesting notes from Venezuela have lately been 
contributed by Dr, Ernst, of Caracas, to the Proceedings of 
the Berlin Anthropological Society. The writer brings together 
much valuable information as to the manners and customs of 
the aboriginal population, and about their food, ornament^ 
implements, weapons, and canoes. 

The additions to the Zoological Society’s Gardens during 
the past week include a Mauge’s Dasyure (Dasyurus maugyei 9 ) 
from Australia, presented by Mr, W. Miller ; two White- 
crowned Pigeons {Columba Uucocephala\ from the West Indies, 
presented by Lieut. -Colonel Dawkins; two Long-tailed Grass 
¥it\c\ifi% {Paephiia acuticauda) from Australia, presented by Mr. 
Walter Burton ; an Algerian I'ortoise ( Testudo mauritaniea) 
from North Africa, presented by Mr, J. M. Green; a European 
Pond Tortoise {Emys europaa). South European, presented by 
Mr. Henry Garle ; five European Tree Frogs {Nyla arbarica)^ 
European, presented by Mr. F. W. Green ; an Axis Deer 
(Census axis 9 ), a Collared Fruit Bat {Cynonyctcris callaris), 
sixteen Puff Adders ( Vipera arietans), born in the Gardens. 

OC/N ASTRONOMICAL COLUMN 

Researches on the Diameter of the Sun. — Herr 
Auwers has published in the SUzungsherickte der Kbnigtieh 
Prcusshihen Akademie der WissenschafUn zt 4 Berlin, 1H86, 
No. 1 ., the first part of an elaborate investigation of the value 
of the .sun's diameter as found from meridian observations, and 
of the apparent variations thereof. The discussion now pub- 
lished refers to variations in the mean annual values only of 
the diameter. The series of observations discussed are the 
meridian observations of the sun made at Greenwich, 1851-83; 
at Washington, 1866-82 ; at Oxford (Radcliffe Observatory)^ 
1862-83 ; and at Ntuchdtcl (transit observations only), 1862-83. 
The “ personal equations ” of the various observers are first 
determined on the supposition that there may be periodic annual 
variations, both in the horizontal and vertical diameten of the 
sun, such for instance as have been supposed by Secchi and 
others to exist, w ith a period corresponding to the sunspot cyde. 
The first determination of “ |>ersonal equation ” is therefore 
made by com^xiring observations taken in each year with others 
taken in the same year only, lire resulting diameters arc, how- 
ever, such as to convince Herr Auwers that, although inequali- 
ties exist in each of the series of observations discussed, their 
comparison with each other and with the sunspot curve if 
sufficient to show that they have no connexion either with the 
latter or with a progressive change, but are most probably due 
to uncorrected “ personal equations,” A second aetermination 
of these on the assumption that, for some observers at least, 
they arc liable to change, but that the sun's diameter is not 
subject to annual variation, leads to much more satisfactory 
results, and is regarded by Herr Auwers as the correct solution 
of the problem. The effect of personality on the deduced solar 
diameter, which on the average, for an individual observer, 
amounts to about i" (sometimes 3", 4", and even lo”), may 
inferred from the fact that the values of the horizontal and vertici^ 
diameters of the sun, deduced from thirty-three years* observaf 
lion with the Greenwich transit-circle, and referred to the mead; 
of Dunkin, Ellis, Criswdek, and J. Carpenter, as standard, at^. 
respectively 32' 2" '48 and 32' 2"’oo ; whilst, referred to thd 
mean of fifty -four observers, the same observations give, for tlw 
horizontal and vertical diameters respectively, the values 3j^ 
i'''99 and 32' 2''73. ' 

Comet 1887 ^ (Brooks, jAr«UARY 22), — The following 
epheraeris for Berlin midnight, is by Dr. R. Spitaler (Asit, 


Nach, No. 2776). 

1807 

RA. 

DwI. 

BrightcMM 

March 24 

h. m. •. 

4 iS 8 

... is 46-5 N. 

... 07a 

26 . 

4 21 JO 

... 34 af-i 

0*66 

28 . 

4 24 j6 

... 33 8-9 

30 . 

4 27 j6 

... 3 * S 4'9 

... a*6i 
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4 30 Jl 

.. 30 43 ' 9 „ 

3 

.. 4 33 « 

... a 9 3 S 7 N. 

... 

The brightness on 

January 24 is taken m unsty* 

... 
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JiwoR Planet No. 262.— This object has 
ie of Valda. 

Iarvard College Observatory^ — The late Uriah A. 
den having left proprety to the value of 230,000 dollars in 
Tfor the purpose of astronomical research, the Trustees of 
bund have transferred the property to the President and 
pws of Harvard College, in order that the researches pro- 
fat, by Mr. Hoyden may be directed at the Harvard College 
Irvatory. These researches will be supported by a portion 

r e means of the Observatory, in addition to the trust 
itself. By the terms of the will the money is to be 
^ed to observations ** at such an elevation as to be free, so 
jfis practicable, from the impediments to accurate observa- 
f wtiich occur in the observatories now existing, owing to 
pspheric influences.” 


\STRONOMICAL PHENOMENA FOR THE 
WEEK 1887 MARCH 27-'APR/L 2 

OR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
jere employed. ) 

Ai Greenwich on March 27 

irises, 5 h. 49m. ; souths, I2h. 5m. 30*15.; sets, i8h. 22m. ; 
decl. on meridian, 2* 35' N. ; Sidereal Time at Sunset* 
\ 6h. 41m. 

pn (at First Quarter on April i ) rises, 7h. 19m. ; souths, 
, I4h. 1 2m. ; sets, 2ih. 16m. ; decl. on meridian, 9® 44' N. 
anet 


rcury 
|ius ... 


Rims 

Souths 

Sets 

Decl. on meridian 

h. m. 

h. m. 

h. m. 


5 *9 ... 

11 26 ... 

17 33 

... 0 40 N. 

6 38 ... 

13 47 ... 

20 56 

... 12 41 N. 

6 3 ... 

12 30 ... 

18 57 

... 4 37 N. 

20 47* ... 

I 52 ... 

6 57 

... 11 28 s. 

10 39 ... 

i8 4» ... 

2 57 * 

... 22 30 N. 


^ the following morning. 


XOceultatiom 0/ Stars by the Moon (visible at Greenwich) 

'i Corresponding 

Scar 

Mag' 

DU.P. Reap. 

inverted image 

h. m. h. m. ^ 

L. fi Ceti 
\... 71 Tauri .. 

... 4 • 

. 18 42 ... 19 35 ... 108 359 

... 6 . 

. 20 38 near approach 47 — 

;... 0 ' Tauri .. 

... . 

. 21 17 22 13 ... II7 335 

(... 0“ Tauri ... 

... 4 i . 

. 21 26 ... 22 8 ... 91 0 

!... 75 Tauri ... 

... 6 . 

. 21 46 near approach 226 — 

i... B.A.C. 1391 

... 5 . 

22 16 ... 23 7 ... 159 288 

... 85 Tauri ... 

... 6 . 

. 23 12 near approach 42 — 

... 1 15 Tauri... 

... 6 . 

. 0 9 ... 0 45 ... 173 25S 


B.A.C. 2731 ... ... 21 20 ... 22 30 


II 2SS 


*ch 


h. 

O 


22 


Venus in conjunction with and 4® 50' north 
of the Moon, 

Saturn in conjunction with and 3® 23' north 
of the Moon. 

Variable Stars 


Star 

R.A. 
h. m. 

Decl. 

• * 

h. 

ni. 

:oi 

... 3 o '8 . 

.. 40 31 N. 

.. Mar. 28, 19 

3 fu 

eminorum 

... 6 57 4 .. 

. 20 44 N. , 

.. ** 3O1 22 

0 m 

ibrse 

... 14 54-9 . 

. 8 4 S. , 

.. I* 30, 22 

21 m 

Corona: . . . 

... IS 13 6 • 

.32 4 N. . 

. „ 30, 22 
.. Apr. I, 

43 w 

“ierculis ... 

... 16 20*8 .. 

.19 9 N. . 

m 

>phiuchi... 

... 17 10*8 .. 

. 1 20 N. ... Mar. 28, 4 58 m 
and at intervals of 20 8 

Sagittarii 

... 17 S 7‘8 .. 

• *9 35 S. . 

.. Mar. 29, 3 

0 M 

wyne 

... 18 51-9 . 

. 43 48 N. . 

•• .1 3 L 

m 

.quilse ... 

... 19 467 .. 

. 0 43 N. . 

.. Apr. 2, 2 

oAf 

lagittm ... 

... 19 S0 9 • 

. 16 20 N. . 

•If 2, 4 

oM 

Iquarii ... 

... 20 44*0 

• 5 34 S. . 

.. Mar. 28, 

m 

^hei ... 

... 21 8*1 .. 

.68 2 N. . 

.. >* 31. 

M 

ephei ... 

22 RS'O ... 57 50 N. ... „ 28, 2 

M olgttUieSfnakiiAUiii ; m miniinum* 

0 m 


\ GEOGRAPHICAL NOTES 

In a recently-issued Colonial Office Report on the Gambia 
will be found some useful data on the climate of that colony 
which completely upset the results of previous observations and 
greatly reduce the temperatures hitherto accepted. The mean 
temperature, according to these latest observations, varies from 
68®*5 in january to 80® in July at 7 a.m., and from 73®’7 in 
January to 82* *5 in July at noon. The same Report contains 
some interesting statements relating to the ethnology of the 
colony. 

The principal paper in the just-issued Bulletin (only No. 4 of 
1885) of the American Geo^aphical Society is on the historical 
and geographical features of the Rocky Mountain Railways, by 
Mr. James Douglass. There is also a translation of Baron 
Nordenskjbld's reply to criticisms on the “Voyage of the 
Vega.'* The criticisms relate to points of minor importance. 

The new number of the “ Antananarivo Annual and Mada- 
gascar Magazine ” (Christmas, 1886), consists, besides a reprint 
of Mr. A. R. Wallace’s chapter on the fauna of Madagascar, 
mainly of papers on linguistic topics and on Malagasy folk-lore. 
M. Grandidier’s paper on the channels and lagoons of the east 
coast of the island is translated with some interesting remarks 
by Mr. Sibree appended. Mr. Sibree points out that it would 
only require about thirty miles of canals to connect all these 
lagoons and so create a safe and exten^ive internal waterway 
of the greatest commercial value. The Rev. W. Montgomciy 
contributes a paper on the Malagasy game of “ Fanerana,” in 
many respects resembling chess. 

In the new number (Heft i. Band 10.) of the Deutsche 
Geograpkische Blatters we find a useful and careful, if rather too 
favourable, study of the trade-routes of Mexico, old and new, 
and their commereijd importance, by Herr A. Scobel. From a 
scientific point of view the most valuable paper is that of Dr. 
Otto Finsch on his visit three years ago to the atoll of Diego 
Garcia in the Chagos Archipelago, about half-way between the 
Seychelles and Ceylon. Dr. Finsch was only a few hours on the 
islands, but his notes on the people (mostly of the Negro type 
from the Mauritius) and the richness of the bird life are interest- 
ing. An open space in the little east island was covered with 
“millions” of birds, whose combined cry was deafening. 
Eggs, also in “millions,” lay about everywhere, unprotected by 
any nest. The commonest among these birds was the sooty 
tern {Sterna fuliginosa). Next to the Laccadives, the Chagos 
Islands seem to be the favourite breeding -place of this bird 
in the Indian Ocean. The variety in the colouring of the 
eggs was unprecedented in Dr. Finsch’s experience, especially 
considering the fact that they all belonged to birds of the one 
species named above. The only other species noticed in the 
island by Dr. Finsch was the noddy {Anous stolidus). The 
^ birds arrive in the islands in the month of June, and stay till 
the young are fledged ; by November they have all taken their 
I departure. As on most coral islands, the animal world generally 
* is very poor. 

The same number contains an account of Fontana’s exploration 
of Eastern Patagonia in 1885, and also a short biography of Emin 
Pasha, From the latter we learn that Edward Schnitzer was bom 
at Oppeln, in Silesia, in* 1840 ; received his early education at 
Neisse, in Upper Silesia, and studied medicine at Breslau, 
Berlin, and Konigsberg. From his earliest years he had a 
special taste for natural history, and especially ornithology, and 
in the latter department he has all along been a diligent col- 
lector. In 1864 we find Schnitzer at Antivari, in Albania, as a 
surgeon in the Turkish service. In 1870 he accompanied 
Ismail Pasha to Syria and Arabia, and afterwards to Trebizond, 
Erzeroum, and Epirus. At Ismail’s death in 1874, Schnitzer 
came to Constantinople, and in 1875 made a short visit to his 
German home. Entering the Egyptian service, he, in 1876, 
followed Gordon Pasha from Cairo into the Soudan, where, 
under the title of Emin Effibndi, he was appointed chief surgeon, 
and in 1878 Governor-General of the Equatorial Province, with 
the title of Bey. His w»ork as administrator, scientific explorer, 
and collector, since then is well known. To Bremen and 
Vienna he has sent some 2000 bird-skins, carefully labelled 
with all necessary information, and including some tweiity*five 
new Species. 

Since the time of Herodotus travellers in Africa have brought 
home reports of pygmy tribes scattered about in various 
of Africa. Readers of Schweinfurth will remember the Akkas 
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whom he met in the Monbottu country, and now Dr. Ludwig 
Wol^ who^ with Wissmann, recently explored the Sankuru, the 
great southern tributary of the Congo, gives us many details of 
a sinulai pygmy race among whom he sojourned for some time, 
in the district to the north-west of the station Loluaburg. He 
fotukd entire villages inhabited by tiny men and women, of a 
height of not more than 1*40 metre. Among their neighbours 
ih^ axe known as Batua. These are nomad tribes devoting 
themselves exclusively to the chase and the manufacture of palm 
wine. Their villages, consisting of hut«, arc met with in 
clearings in the forests which cover the greater part of the 
cotratry. Each district thus possesses a village of pygmies. As 
is the case of the Akkas among the Monbuttos, so the Batna 
among the Bakuhn are regarded as little benevolent beings 
whore special mission is to provide the tribes among whom they 
sojourn with game and palm-wine. In exchange, manioc, 
maize, and bananas are given to the f^rgmies. Generally 
they Jive apart, but sometimes they unite themselves with 
races of larger stature. They excel in the art of scaling palm- 
to collect the sap, and in setting traps for game. Their 
agility is almost incr^ible. In hunting they bound through 
the high grass like grasshoppers, facing the elephant, antelope, 
and buffdo with the greatest audacity, shooting their arrows 
with rare precision, following up rapidly with a stroke of the 
lance. Physically the Batua arc very well made, having abso- 
lutely no deformity. They are simply Utile men, well pro- 
portioned, very brave, and very cunning. Their mean height 
is 1*30 metre. Their skin is a yellow-brown, less dark than 
that of larger races. Their hair is short and woolly. Neither 
the Akkas nor the Batua have any beard. 


\Marck 24. fSS^ 


any hue lying between the red and the violet. Thiia> thm, 

I we are able to get a real patch of very approximately hom^ 
geneous light to work with, and it is with these patches 
of colour that I shall have to deal. Is there any way of 
measuring the brightness of these patches? was a 
don asked by General Festing and myself. After tryi^' 
various plans, we hit ujxm the method I shalt now shw 
you, and if anyone works with it he must become ftuuiinated with' 
It on account of its almost childish simplicity — a simpRcity, 1 
may remark, which it took us some months to nnd out, f^actng' 
a rod before the screen, it casts a black shadow surrotm<led with » 
coloured background. Now I may cast another shadorw front m 
candle or an incandescence lamp, and the two shadows are 
illuminated, one by the light of the coloured patch and the other 
by the light from an incandescence lamp which I am using to* 
night. [Shown.] Now one stripe is evidently too dark. By 
an arrangement which I have of altering the resist wee inter- 
posed between the battery and the lamp, I can diminish o.r 
increase the light from the lamp, first making the shadow it 
illuminates too light and then too dark compared with the other 
shadow which is iltuminafed by the coloured light. Evidently 
there Is some position in. which the shadows are equally 



SUXL 1 G//T COLOURS^ 

CUN LIGHT is so intimately woven up with our physical 
enjoyment of life that it is perhaps not the most unin- 
teresting subject that can be chosen for what is — perhaps 
somewhat p^antically — termed a Friday evening discour-.e.’* 
Now, no discourse ou^t to be possible without a text on which 
to hang one’s words, and I think I frvund a suiialile one when 
walking with an artist friend from South Kensington Museum 
the other day. The sun appeared like a red di&k through one of 
those fugs which the east wind bad brought, and 1 happened to 
point it out to him. He looked, and said, ** Why is it tliat the sun 
apperirs so red?” Being near the railway station, whither he 
was bound, I had no time to enter into the subject, but said if 
he would come to the Royal Institution this evening 1 would 
endeavour to explain the matter. I am going to redeem that 
pr^^mise, and to devote at all events a portion of the time 
allotted to me in answering the qaestion why the sun appears 
red in a £0^. I must first of all appeal to what everyone who 
frecpients this theatre is so accustomed, viz. the !^cirum ; 1 am 
going not to put it in the large and splendid stripe of the most 
gorgeous colours before you with wnich you are so well ac- 
quainted, but my spectrum will take a more modest form of 
purer colours some tw’elve inches in length. 

I would ask you to notice which colour is most luminous. 
I think that no one will dispute that in the yellow we have the 
most intense luminosity, and that it fades gradually in the red on 
the one side and in the violet on the other. This then may lie 
called a qualitative estimate of relative brightnesses ; but I wdsh 
now to introduce to you what was novel last year, a quantitative 
metho<l of measuring ihe brightness of any part. 

Before doing this I must show you the diagram of the ap- 
paratus which 1 shall employ in some of my experiments, 

8K are rays (Fig. i) coming from the arc light, or, if we were 
using sunlight, from a helioslat, and a solar image is formed by 
a lens, Lj, on the slit Sj of the collimator c. The parallel rays pro- 
duced by the lens are partially refracted and partfaHy reflected. 
The former pass through the prisms Pil»„ and arc focused to 
form a s^ctram by a leas, i.«, on D, a movable ground glass 
screen. The rays are collected by a lens, l*, tilted at an angle 
as shown, to form a white image of the near surface of the scccmd 
priim on F. 

passing a card with a narrow slit, s,, out m it in front of the 
spectrum, any colour which I may require can be isolated. The 
consequence is that, instead of the white patch upon the screen, 
I have a colonxed patch, the colocir of which I can alter to 





Fin. 1.— Colour Photometer. 


luminous. When that |x>int is reached, I can read off ^0 
current which is passing through the lamp, and having pre- 
viously standardised it for each increment of current, I know 
what amount of light is given out. This value of the in* 
candescence lamp T can use as an ordinate to a curve, the 
scale numl>er which marks the position of the colour in the 
spectnim being the abscissa. This can be done for each piwt 
of the spectrum, and so a complete curve can be construct^ 
which we call the illumination curve of the spectrum of the hgjN 
under consideration. 

Now, when we are working in the laboratory willt A 
steady light, we may be at ease with this methodic hwt 
when we come to working with light such as the sui^ 
in which there may be constant vartatioit owing to paashig^ 
and maybe usually imperceptible, mist, we are met with n 
difficulty ; and in order to avoid this, Oenefal Festing and myndf 
substituted another method, which 1 will now show yotu "We 
made the companion light part of the Mgl^ we were me a aurhqp 
Light which enters the eotHmating lens pertly passes theem 
the prisms and is partly refected mm the first surfaoe of mt 
prism ; that we utifise, thnigiving n seoondshadow. The reflected 
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; firom fall on G, a ailver-on-it'ass nuTror. They are col- 
ed by L5, and form a white image of the ^rism also at F. 

! method we can adopt of altering the intensity of the 
tparison light is hjr means of rotating sectors, whicn can be 
ned or dosed at will, and the two shadows thus made equally 
incus. [Shown.] But although this is an excellent plan 
some purposes, we have found it better to adopt a different 
hod. You will recollect that the brightest part of the 
?tram is in the yellow, and that it falls off in brightness on 
1 side, so, instead of opening and closing the sectors, they are 
at intervals, and the sfit is moved in front of the spec- 
n, just making the shadow cast by the reflected beam too 
k or too light, and oscillating between the two till equality is 
jovered. The scale number is then noted, and the curve 
structed as before. It must be remembered that, on each 
; the yellow, equality can be established. 

'his method of securing a comparison light is very much 
ter for son work than any other, as any variation in the light 
>se spectrum is to be measured affects the comparison light 
he same degree. Thus, suppose 1 interpose an artiheial 
id before the slit of the spectroscope, having adjusted the 
» shadows, it will be seen that the pass^e of steam in front 
be slit do^ not alter the relative intensities ; but this result 
It be received with caution. [The heturer then proceeded to 
at out the contrast colours that the shadow of the rod 
minated by white light assumed.] 

must now make a digression. It must not be assumed that 
ryone has same sense of colour, otherwise there would 
QO colour-blindness. Part of the researches of General Fest- 
and myself have been on the subject of colour-blindness, 

[ these I must briefly refer to. We test all who come by 
rcingthem match the luminosity of colours with white light, as 
ave now shown you ; and a'; a colour-blind person has only 
I fundamental colour- perceptions instead of three, hU match- 
of luminosities is even more accurate than is that made 
those w'hose eyes are normal or nearly normal. It is 
ions to note how many people are more or less deficient 
colour-perception. Some have remarked that it is im* 
sible that they were colour-blind, and would not believe 
and sometimes we have been staggered at first with the 
larkable manner in which they recogni’^ed colour to w'hicb 
y ultimately proved deficient in perception. For instance, 

! gentleman when I asked him the name of a red colour 
ch, said it was sunset colour ; he then named green 
I blue correctly, but when I reverted to the red patch he said 
en. On testing further he proved totally deficient in the 
5ur-j>erception of red, and with a brilliant red patch he 
Iched almost a black shadow. The diagram shows you the 
itive perceptions in the spectrum of this gentleman and 
self. There are others who only see three-quarters, others half, 

I others a quarter the amount of red that we see, whilst some 
none. Others see less green and others less violet, but I 
'e met with no*onc that can see more than myself or General 
jting, whose colour-percejptions are almost identical. Hence 
have called our curve of illumination the “normal curve.” 

Ne have tested several eminent artists in this manner, and 
)Ut one-^half of the number have been proved to see only threc- 
trters of the amount of red which wesee. It might be thought 
t this would vitiate their powers of mitchiz^ colour, but it is 
so. They paint what tb^ see, and although they see less 
in a sabj<K:t, they see the same defidency in tnek pigments ; 
ice they are correct. If totally deficient, the case w course 
uld be diiferent. 

.et us carry our ejcperhnents a step further, and see what effect 
at is foaown as a torlnd medium has upon the illuminating 
uc of different parts of the spectrum. I have here water 
ich has been rendered turbid in a very simple manner. In it 
been very cautiously dropped an alcoholic solution of mastic, 
w mastic is practically insoluble in water, and directly the 
^olic solution comes in contact with the water it separates 
in very fine particles, which, from their very fineness, remain 
pended in the water. 1 propose now to make an experiment 
\i this turbid water. 

place a glass cell containing water in front of the slit, and 
the screen I throw a patch of blue U^ht. I now 
nge it for turbid water in a cell. This thickness much 
It the blue ; with a still greater thickness the blue has 
UMtt ipoiie. If I measure the intensity of the light at 
b eperatkm, I shall find that it diminishes according 
a certain law, whicH is of the same nature as the 


law of absorption. For instance, if one inch diminishes 
the light one-half, the next will diminish it half of that again, 
the next half of that again, whilst the fourth inch will cranse a 
final diminution of the total light of one-sixteenth. If the first 
inch allows only one-quarter of the light, the next will only 
allow one-sixteenth, and the fourth inch will only permit t/256 
part to pass. Let us, however, take a red patch of light and 
examine it in the same way. We shall find that, when the 
greater thickness of the turbid medium we used when exa- 
mining the blue patch of light is placed in front of the slit, 
much more of this light isjallowed to pass than of the blue. If 
we measure the light we shall find that the same law holds good 
as before, but that the proportion which passes is invariably greater 
with the red than the blue. The question then presents itself : 
Is there any connection between the amounts of the red and the 
blue which pass ? Lord Rayleigh, some years ago, made a theo- 
retical investigation of the subject ; but, as far as I am aware, no 
definite experimental proof of the truth of the theory was made till 
it was tested last year by General Festing and myself. His law 
was that for any ray, and through the same thickness, the light 
transmitted varied inversely as the fourth power of the wave- 
length. The wave-length 6000 lies in the red, and the wave- 
length 4000 in the violet. Now 6000 is to 4000 as 3 to 2, 
and the fourth powers of these wave-lengths are as 81 to 16, or 
as about 5 to i. If, then, llie four inches of our turbid medium 
allowed three-quarters of this particular red ray to be transmitted, 
they would only allow (|)\ or rather less than one-fourth, of the 
blue ray to pass. Now this law is not like the law of absorption 
1 for ordinary absorbing me<lia, such as coloured glass for instance, 
because here we have an increased loss of light running from the 
red to the blue, and it matters not how the medium is made turbid, 
whether by varnish, suspended sulphur, or what not. It holds in 
every case, so long as the particles which make the medium turbid 
are small enough ; and please to recollect that it matters not in the 
least whether the medium which is rendered turbid is solid, 
liquid, or air. Sulphur is yellow in mass, and mastic varnish 
is nearly white, whilst tobacco-smokc when condensed is black, 
and very minute particles of water are colourless : it matters not 
what the colour is, the loss of light is always the same. The 
result is simply due to the scattering of light by fine particles, 
such particles being small in dimensions compared with a wave 
of light. Now, in this trough is suspended i/iooo of a cubic 
inch of mastic varnish, and the v atcr in it measures about 
lOO cubic inches, or is 100,000 times more in bulk than the 
varnish. Under a microscope of ordinary power it is impossible 
to distinguish any particles of varnish : it looks like a homogeneous 
fluid, though we know that mastic will not dissolve in water. 
Now a w'ave-length in the red is about 1/40,000 of an inch, and 
a little calculation wdll show that these particles are well within 
the necessary limits. Prof. Tyndall has delighted audiences 
here with an exposition of the effect of the scattering of light 
by small particles in the formation of artifical skies, and it would 
be superfluous for me to enter more into that. Suffice it to say 
that when particles are small enough to form the artificial blue 
sky they are fully small enough to obey the above law, and that 
even larger particles will suffice. We may sum up by saying 
that very fine particles scatter more blue light than red light, 
and that consequently more red light than blue light passes 
through a turbid medium, and that the rays obey the law pre- 
scribed by theory, I will exemplify this once more by using the 
whole spectrum and placing this cell, which contains hypo- 
sulphite of soda in solution in water, in front of the slit. By 
dropping in hydrochloric acid, the sulphur separates out in 
minute particles ; and you will see that, as the particles increase 
in number, the violet, blue, green, and 5^Ilow disappear one by 
one and only red is left, and finally the red disappears itself. 

Now let me revert to the question why the sun is red at sun- 
set. Those who are lovers of landscape will have often seen on 
some bright summer's day that the most beautiful effects are 
those in which the distance is almost of a match to the sky. 
Distant hills, which when viewed close to are green or brown, 
when seen some five or ten miles away appear of a delicate and 
delicious, almost of a cobalt, blue colour. Now, what is the 
cause of this change in colour ? It is simply that we have a sky 
formed between us and the distant ranges, the mere outline of 
which looms through it. The shadows are softened so as almost 
to leave no trace, and we have what artists call an atmo^jherlc 
effect. If we go into another climate, such as Egypt or amongst 
the high Alps, we usually lose this effect. Distant mounti^s 
stand out crisp with black shadows, and the want of atmosphere 
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k much felt. [Photographs showing these differences were 
shown.] Let us ask to what this is due. In such climates as 
England there is alwa^ a certain amount of moisture present in 
the atmosphere, and this moisture may be present as veij minute 
partides m water — so minute indeed that they will not sink down 
in an atmosphere of normal density — or as vapour. When 
present as vapour the air is much more transparent, and it is 
a common expression to use, that when distant hills look ‘*so 
dose ** rain may be expected shortly to follow, since the water 
is present in a state to precipitate in larger particles ; but when 
pre^nt as small particles of water the hills look very distant, 
owing to what we may call the hone between us and them. 
In recent weeks everyone has been able to see very multiplied 
effects of such haxc. The ends of long streets, for instance, 
have been scarcely visible though the sun may have been 
shining, and at night the long vistas of gas lamps have shown 
light having an increasing redness as they became more distant. 
Everyone admits the presence of mist on these occasions, and 
this mist must be merely a collection of intangible and very 
minute particles of suspended water. In a distant landscape we 
have simply the same or a smaller quantity of street-mist occupy- 
ing. instead of perhaps 1000 yards, ten times that distance. Now 
I would ask. What effect would such a mist have upon the light 
of the sun which shone through it ? 

It is not in the bounds of present possibility to get outside our 
atmosphere and measure by the plan I have described to you the 
different illuminating values of the different rays, but this wc 
can do : — First, we can measure these values at different altitudes 
of the sun, and this means measuring the effect on each ray after 
passing through different thicknesses of the atmosphere, either at 
different times of day, or at different times of the year, about the 
same hour. Second, by taking the instrument up to some such 
elevation as that to which Langley took his bolometer at Mount 
Whitney, and so to leave the densest part of the atmosphere 
below us. Now, I have adopted both these plans. For more 
than a year I have taken measurements of sunlight in my labor- 
atory at South Kensington, and I have also taken the instru- 
ment up to 8000 feet high in the Alp-, and made observations 
/Aer^, and with a result which is satisfactory in that both sets of 
observations show that the law which holds with artificially 
turbid media is under ordinary circumstances obeyed by sunlight 
in passing through our air: which is, you will remember, that 
more of the red is transmitted than of the violet, the amount 
of each depending on the wave-length. The luminosity of the 
.spet^mm observ^ at the Riffel ] have used as my standard 
iummosity, and compared all others with it. The result for four 
days you see in the diagram. 

I have diagrammatically shown the amount of different 
colours which penetrated on the i*amc days, taking the Riffel as 
ten. It will be seen that tm December 23 we have really 
very little violet and less than half the green, although we have 
four-ffflhs of the red. 

The next diagram before you shows the minimum loss of light 
which I have o^erved for different air thicknesse';. On the top 
we have the calculated intensities of the different rays outside 
our atmosphere. Thus we have that through one atmosphere, 
and two, three, and four; and you will sec what enormous 
absorption there is in the blue end at four atmospheres. I’he areas 
of these curves, which give the total luminosity of the light, arc 
761, 662, 577, 503, and 439 ; and if observed as a‘4fronomers 
observe the absorption of light, by means of stellar observations, 
they would have had the values, 761, 664, 578, 504, and 439— a 
very close approximation one to the other. 

Next notice in the diagram that the top of the curve gradually 
inclines to go to the red end of the spectrum as you get the light 
transmitted through more and more air, and I should like to show 
you that this is the case in a laboratory experiment. Taking a 
slide with a wide and long slot in it, a portion is occupied by 
a right-angled prism, one of the aisles of 45® being towards the 
centre of the slot. By sliding this prism in front of the spec- 
trum I can deflect outwards any portion of the spectrum I like, 
and by a mirror can reflect it through a second lens, forming a 
patch of light on the screen overlapping the patch of light formed 
by the und^ecterl rays. If the two patches be exactly equal, 
white light is formed. Now, by placing a rod as before in Iront 
of the patch, I have two coloured stripes in a white field, and 
thoi^h the back^ound remains of the same intensity of white, 
the intensities of the two stripes can be altered by moving the 
nght-angled prism through the spectrum. The two stripes are 


now apparently equally luminous, and I see the point of 
is where the edge of the right-angled prism is in the green, , 
Placing a narrow cell filled with our turbid medium in u^;of 
the slit, I find that the equality is disturbed* and I have to allow 
more of the yellow to come into the patch formed by the Wuc 
end of the spectrum, and consequently less of it in tfic red end. 

1 again establish equality.. Placing a thicker cell in front, 
equality is again disturbed, and I have to have less yellow stilt 
in the red half, and more in the blue half. I now remove the 
cell, and the inequality of luminosity is still more glaring* 
This shows, then, that the rays of maximum luminosity must 
travel towards the red as the thickness of the turbid medium 
is increased. 

The observations at 8000 feet, here recorded, were taken on 


Fig. Relative T.umincmties. 

September 15 at noon, and of course in latitude 46* the sun could 
not be overhead, but had to traverse what would be almost 
exactly equivalent to the atmosphere at sea-level. It is much 
nearer the calculated intensity for no atmosphere intervening, 
than it is for one atmosphere. The explanation of this is eaiw. 
The air is denser at sea-level than at 8000 feet up, and tne 
lower stratum is more likely to hold small water particles or dust 
in suspension than U the higher. 

For, however small the particles may l>e, they will have a greater 
tendency to sink in a rare air than in a denser one, and less 
water vapour can be held per cubic foot. Looking, then, from my 


Fig. 3.— Proportions of Transmitted Colours. 

laboratory at South Kensington, we have to look through a pro« 
portionately laiger quantity of suspended particles than we aave 
at a high altitude when the air thicknesses are the same ; anA 
consequently the absorption is proportionately greater at sea*levm 
that at 8000 feet hi^. This leads us to the fact that the real 
intensity of illumination of the different rays outside the atmo* 
sphere is greater than it is calculated from ebsenrations near lea^ 
level. Prof, l^angley, in this theatre, in a remarkable and 
interesting lecture, in which he described his journey up Mouitt 
Whitney to about 12,000 feet, told us that the sun was really blue 
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3ur atmosphere» and at first blush the amount of extra 
ich he deduced to be uresent in it would, he thought, 
so ; but though he surmised the result from experiments 
Ith rotating of coloured paper, he did not, 1 think, 

method of using pure colours, and consequently, I 
slightly exaggerated the blueness which would result, 
taken Prof. Langley's calculations of the increase of 
r for the different rays, which I may say do not quite 
ith mine, and I have pr^ared a mask which I can 
the spectrum giving the different proportions of each ray 
tated by him, and this when placed in front of the spec- 
11 show you that the real colour of sunlight outside the 
lere, as calculated by Langley, can scarcely be called 
Alongside I place a patch of light which is very 
the colour of sunlight on a July day at noon in England, 
mparison will enable you to gauge the blueness, and you 
that it is not very blue, and, in fact, not bluer per- 
that we have at the Riffel, the colour of the 
which place I idiow in a similar way. 1 have also 
I fcmm acreens to show you the value of sunlight after 
ffve and ten atmospheres. On an ordinary clear 
t will see what a yellowness there is in the colour. It 
m lASer a certain amount of blue is present in white 
» addhion of more makes but little difference in the tint, 
le last patches show that the light which passes through 
lOSphere when it is feebly charged with particles does ! 
loe the red of the sun as seen through a fog. It only 
mote suspended particles in any thickness to induce it. 
iterya^ns made at the Riffel, and at 14,000 feet, I' have 
iat it is possible to see far into the ultra-violet, and to 
lab a^ measuie lines in the sun’s spectrum which can 
ly only be seen by the aid of a fluorescent eye-piece 
leans of photography. Circumstantial evidence tends 
' that the burning of the skin, which always takes place 
t high attitudes in sunlight, is due to the great increase 
iltra-violet rays. It may be remarked that the same 
burning is effected by tne electric arc light, which is 
to be very rich in these rays. 

I, to use a homely phrase, **You cannot -eat your cake 
c it/^ You cannot have a large quantity of blue rays present 
iirect sunlight, and have a luminous blue sky. The latter 
ways be li^t scattered from the former. Now, in the 
ps you have, on a clear day, a deep blue-black sky, very 
I indeed from the blue sky of Italy or of England ; and 
the sky which is the chief agent in lighting up the 
», not only in those regions do we have dark shadows 
)unt of no intervening — what I will call — mist, but 
the sky itself is so little luminous. In an artistic point 
this is important. The warmth of an English landscape 
jht is due to the highest lights being yellowish, and to 
Mng b]hu9h brom the i^-ltght illuminating them. 

h^h tights are colder, being bluer, and 
lorn and chiefly illuminated by reflected direct 

« • Tliose^who have travdSed abroad wul know what the 
U A paintmg in the A^ps, at any high elevation, is 
leatflaif, althou^ it may W true to Nature. It looks 
4 somewhat harsh and blue. 

Mdtok we are often favoured with easterly winds, 
uttpteasant in other ways, are also destructive 
po^on of the sunlight which is the most chemically 
« organisms. The sunlight composition of a 

^ by the prevalence Of an easterly wind, be induced to 

i November day, as I have proved by actual measurement, 
mse it is not the water particles which act as scatterers, 
embon parUdes from the smoke. 

then, the cause of the change in the colour 
ght, we can make an artificial sunset, in which we 
V imitation light passing through increasing thicknesses 
rgely charged with water particles. [The image of a circu- 
hragm placed in front of the electric light was thrown on 
en in imitation of the sun, and a cell containing hypo- 
of soda placed in the beam. Hydrochloric acid was 
liM ; as the fine particles of sulphur were formed, the 
l^ht assumed a yellow tint, and as the decomposition 
hyposulphite processed, it assumed an orange aqd 
a deep red tint.] With this experiment I terminate 
are, hoping that in some degree I have answered the 
k I propounded at the outset ; why the sun is red when i 
mgkaibi, I 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge. — From the University accounts for i!886, just 
issued, we learn that the Mathematical Tripos Examiners are 
paid ^8/. ; Examiners in Natural Science, 575/. ; in Medicine 
and Surgery, 210/. ; all extremely moderate payments. 

Science Professors received 3725/. from the University Chest, 
1800/. from the Common University Fund (derived from tax on 
the Colleges), besides payments from special endowments ; 
Readers, Demonstrators, and other officers connected with 
Science and Medicine, 2100/. from the University Chest ; 1800/. 
from the Common University Fund. Total, 9425/. for teachers 
mainly. 

The University Observatory cost 786/., in addition to 164/. 
from the Sheepshanks Fund. The Botanic (^rden cost 1223/. ; 
the Museums and Lecture Rooms, 4221/., including 100/, for 
Dr. Guillemard’s collection of bird-skins from the voyage of 
the Marchesa^ ill. for bird-skins bought by Prof. Newton at the 
Jardine sale, and 8/. lor. for a skeleton of a Europe^ elk. The 
Pathological Laboratory cost 167/. out of the foregoing amount ; 
the Department of Human Anatomy, 356/. ; the Woodwardian 
Museum, 498/. ; the Chemical Laboratory, §17/. ; the Caven- 
dish Laboratory, 27^-, including 60/. for instruments. The 
new dissecting-room (iron) for Human Anatomy cost 350/., an 
additional class-room for Physiology 10/., charged to the 
Museums Reserve Fund. 

At Gonville and Caius College, Dr. Shuttleworth’s Scholar- 
ship of 60/. for three years, open to medical students of the 
University of not less than eight terms* standing, given for 
proficiency in Botany and Comparative Anatomy, has been 
awarded to Francis Henry Edgeworth, B.A., Scholar of the 
College. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, March 3. — “On the Limiting Distance of 
Speech by Telephone.’* By William Henry Precce, F.R.S. 

The law that determines the distance to which speaking by 
telephone on land-lines is possible, is just the same as that v^ch 
determines the number of currents which can be transmitted 
through a submarine cable in a second. 

It is dependent on a time-constant varying with the con- 
ditions of the circuit, invariable for the same uniform circuit, 
but differing for different circuits. It represents the time that 
elapses from the instant contact is made at the sending-end to 
the instant that the current begins to appear at the receiving- 
end. It is given by the following equation ; — 
a = 

B being a constant dependent principally on the units used ; k 
the inductive capacity per unit length (mile or knot) ; r the 
resistance per unit length, and / the lengths in miles or knots. 

The number of reversals which can be produced at the end of 
a wire per second is quite independent of the impressed E.M.F., 
and therefore of the strength of the current. But it depends 
upon the sensitiveness of the apparatus used to receive the 
currents. This is why such discordant results are obtained by 
different observers who attempt to measure the velocity of cur- 
rents of electricity. It is also why the telephone is such an 
admirable instrument for research — for it is sensitive to the least 
increment or decrement of current. 

The inductive capacity of overhead and underground wires 
was measured with great care on very dry days in cUfferent parts 
of the country. 

The results come out as follows : — 


No. 7 l iron wire 

Capacity 
per mile, 
microfrra^ 

Resutanoe 
per mile, 
B.A. ohms 

o*ot68 

12*0 

No. 12J copper wire 

Gutta-percmi-covered wire in iron 

0'0I24 

57 

^ 

0*2500 

23*0 

Gutta-percha-covered wire in cables 

0*2900 

10*25 


It then became necessarv to determine the speed of the cartent 
through wires of different lengths, resistances, and capacities. 

It was found that, for mlxM wires, the speed whs given by 
the equation 

/ = 32 X KR, 

bat for copper alone the cimstant was aa x 
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The limiting distiince througJa which it is possthle to spe&k 
varies inversely with the speed of the current, and that the speed 
of the current varies inversely with the product of the total 
resistance and the total capacity of the circuit. Hence the 
nuinher of reversals that it is possible to send throug^h any 
circuit varies inversely with the product of the total reSstance 
(R) and the total capacity (K), or the limiting distance — 

S = KR X constant (i) 

This is only acother form of Thomson's law for K ^ and 


R - /r, and 

«*. S =3 iSrf* X constant. 

If the equation (i) be put into this form, 

A ~ (a) 

and A be given the following values ; — 

Copper (overhead) 

Caoles and underground 12,000 

Iron (overhead 10,000 


the limiting distance (a) through which speech is possible is 

= \fkr. 

There is an interesting^ consequence of Thomson's law which 
comes out of these experiments, and that is, whether the line be 
a single wire completed by the earth, or a double wire making a 
metallic circuit, the rate cf speed between the two ends is 
exactly the same, and therefore the distance we can speak 
through is just the same whether we use a single or double wire 
circuit. This is owing to the fact that though in the latter case 
we double the total resistance, we halve the total capacity, and 
therefore the product remains the same. 

The difference between copper and iron is clearly due to self- 
induction, or to the electro-magnetic inertia of the latter, and 
the difference between copper overground and copper under- 
ground is due to the facility that the leakage of insulators offers 
to the rapid discharge to earth, at innumerable points, of the 
static charge, which in gut t a- perch a- covered wire can find an 
exit only at the ends. 

It is also evident that there is no difficulty in working tele- 
phones through underground wires, even though they attain fifty 
miles in length, and in fact it would be better to work under- 
ground with proper copper wire from London to Brighton, than 
to use iron vires along the railway telegraph poles, owing* to 
the absence of external disturbances in the former case. 

March 17. — *‘J^econd Note on the Geometricai Construction 
of the Cell of the Honey Bee (Roy. Soc. Proc. vol. xxxix. 
p. 253, and vol. xli. p. 442)/’ By Prof. H. Hennessy, F. R.S. 

The author deduces from the results established in his com- 
munications as above cited that, while the trihedral pyramid at 
the apex of the cell may be inscribed in a sphere whose diameter, 
Z>, is equal to the sum of the three edges of the pyramid, another 
sphere may be inscribed within the cell touching all of Us nine 
faces and whose diameter, //, is equal to the diameter of the 
cell, andi that between these diameters the following relation 
exists ; — 



Tlie connexion between the geometrical cell and its inscribed 
nnd circum^-cribing spheres Is pointed out as possibly bearing on 
the mode of formation of the actual cells. 

A Coal-dust Explosion.'' By W. Galloway. Communicated 
by R. H. Scott, M.A., F.R.S. 

Zoological Society, March 1.— Prof. W. H. Flower, 

F.R.S., President, in the chair. — Prof. Jefbey Bell read extracts 
from a communication sent to him by Mr. Edgar Thurston, 
Supejintendcnt of the Government Central Museum, Madras, 
containing ol)servafions on twr> .species of Batrachians of (he 
genus O. Salvin (on behalf of Mr. F. I>. 

Godtnao) exhibited a pair of a large and rare Butterfly 
{Ornithoptera victorur\ the male of which had been hitherto 
undescribed. These specimens were obtained at the end of May 
1S86 by Mr. C. M. Woodford, at North-West Bay, Maleita 
Island, one of the Solomon grotip. — Mr. E. B. PouUon read a 
paper containing an account of hia experiments on the protective 
value of colourand markiim in msects (especially in Lepido- 
pterous larvae) in their relatl^ to Vertebrata. It was found that 
conspicuous insects were nearfy always refused by birds and 
lizards, but that ^ey wereeaten m extreme hunger : hence the ttn* 
pleasant taste failed as a protection under these circumstances. 


Farther, consj^uous and unpi^table insecU, although widely 
separate, tended to converge in colour and pattern, beiiig thsMi 
more easily seen and remembered by their enemies. Iiic'^lia 
insects protected hy resembling their surroimdingt it was obsemd 
that mere size might prevent the attacks of small enettias« 
Some such insects were unpalatable, but could not be distinguiilieid 
from the others. In tracing the inedibility through the stagi^ 
it was found that no inedible imago was edible in the laryal 
stage ; in this stage therefore the unpleasant taste arose.— ^btr. 

G. A. Boulenger read a pi^er descriptive of the Ashes collected 
by the late Mr. Clarenec Buckley in Ecuador. The set of alf: 
the species in the collection acquired by the British Museum In 
18S0 contained a large number of highly interesting and welb 
preserved specimens. Amongst them were representatives of 
ten species described as new to science, — Mr. Richard S. Wtay, 
read A note on a vestigial structure in the adult Ostrich repre- 
senting the distal phalanges of the third digit. — Mr. John H. 
Ponsonby communicated (on behalf of Mr. Andrew Gairett) the 
second and concludii^ part (»f a paper on the Terrestrial 
Mollusks of the Viti or Fiji Islands. — Mr. Edgar A. Smith gawt 
.an account of a small collection of shells from the Loo-Choo 
Islands, made by Mr. li. Pryer, 

Geological Society, February 18.— Anniml General Meeting. 
—Prof J. W. Judd, F.R.S., President, in the chair. — Havii^ 
presented the various medals, and the proceeds of the Donation 
Funds in the gift of the .Society, the President read hi^ 
Anniversary Address, which we have already printed. —-T^e 
ballot for the Council and Officers was taken, and the following 
were duly electetl for the ensuing year : — President : Prof. J. W. 
Judd, F.R.S. Vice-Presidents: H. Bauerman, Prof. T. G. 
Bonney, F.R.S., A. Geikie, F.R.S., Henry Woodward, 
F.R.S. Secretaries: W. T. Blanford, F.R.S., and W. H. 
Iludleston, F.R.S. Foreign Secretary: Warington W. Smyth, 
F.R.S. Treasurer: Prof. T. Wiltshire. Council: H. Bauerman, 
W. T. Blanford, F.R.S., Prof. T. G. Bonney, F.R.S,, A. 
Champemowne, Thomas Davies, Prof. P. M. Duncan, F.R.S., 
A. Geikie, F.R.S., Henry llick.s, F.R.S., Rev. Edwin Hill, 
\V. H. Iludleston, F.R..S., J. W. Hulke, F.R.S., Prof. T. 
McKenny Hughes, Prof. T. Rupert Jones, F.R.S., Prof. J. W. 
ludd, F.R.S., R. T.ydekker, J. E. Marr, E. T. Newton, Prof. 

H. G. Seeley, F.R.S., Warington W. Smyth. F.R.S.. J. J. H. 
Teall, Prof. T. Wiltshire, Rev. H. H. Winwood, Henry 
Woodward, F, R. S. 

February 23. — Prof. J. W- Judd, F.R.S., President, in the 
chair. — The following communications were read : — On the 
origin of dry chalk vallej's and of Coombe rock, hy Mr. Clement 
Reid. Whilst cngage<l in examining the Pleistocene deposits of 
Sussex, for the Geological Survey, the author oliserved that the 
Coombe rock differs from anything commonly seen bt the 
strongly glaciated districts of the Yorkshire and I.incolnthire 
Wolds. As in these localities, the seaward slope of the South 
Downs is broken by the line of a partially huriea sea-cliff before 
passing’ under the low-lying drift areas. Subsequent to the 
formation of this sea-cliff a mass of angular flint and chalk 
detritus spread out from the Downs over the low lands, being 
seldom found far up the valleys. This is the Coombe rock, which 

{ >asses further on into a worthless mixture of angular flint and 
oam, and at a still greater distance into almost clean brick-earth, 
It is not of glacial origin, neither is it marine, nor is it a gravel 
formed by ordinary fluviatile action. The roiling outline of the 
Downs, and the stcep-.sided dry valleys point to conditions whkh 
have passetl away. However much rain may fell, the upper pi^ 
of the.se valleys are always dry, and no ntnnii^ water can be 
found where the incline of the bottom of the valley exceeds the 
slope of the plane of saturation — never more than ^ feet per 
mile. The author discussed the various explanations wmdl 
have been offered. In suggesting an origin for the dry valleys 
ami Coombe rock, he considers mat the feuna and flora, both at 
Fisberton and Bovey Tracey, point to a great degree of cold* 
from 20* to 30** lower than what now prevails in the South 6f 
England. The ground would thus be frozen to the depth d 
several hundred feet, and the drainage system of the chidk 
entirely modiffed. There would be no underground drculatimir. 
The summer raimwottld bnniediately run on any steep slope* 
often in violent torrents. These would tear up the layer of 
rabble already loosened by the Irast, carrying down masses of 
unthawed ch^k too raphuy for solvents to nave much effiset. 
No Coombe rock It found In valleys that have a greater shm 
than too feet per mile. There is no need of excessive tarn* 
fall ; it might have been a dry period corresponding to that of 
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I. If Hhc i ^|1^ i 3 yot bedo skKM'ti aU soft rocks in the 
f w<Mild tiave been pUoed down to one gontlr 

bM' laltjt tke oi Rtiwii nnd Siberin* Such 


tay mME&on like the of jRtiwis nnd Siberin* Stteb 
WffMkiions Jttny liniw accBWJed moce than cMice."-^Pirobnble 
glaciaiiMi «f Norway, as demonstrated by 
lettt aondiUon of rocks upon and near the western coast, 
liir. F. Stanky. 

bematical Society, March lo. — Sir James Cockle, 

, President, in the chair.— The followmg commimications 
nade : — A metrical property of plane carves, by R. 
a, — ^Note on the Weierstrass functions, by Mr. A. G. 
!H, — Second paper on the change of the independent 
5 ; with applications lo some functions of the reciprocant 
ly C. Leudesdorf. — A note on knots, by Mr. A. B. 

, F.R.S. 

RSfeal Society, March 3. — Dr. Hugo Miiller, F.R.S., 
nt, in the chair. — The following papers were read: — 
c afad raoemlc acids and the magnetic rotatory power of 
hyl salts, by l>r. W. H. Perkin, F.R.S. — Anhydracelone- 
Francis R. Japp, F.R.S., and Mr. Cosmo Innes 
. — Condensation conipounds of benzU with ketones, by 
»e.— Constitution of glycosine, by Mr. Francis R. Japp, 

, and Mr. E. Cleminshaw. — Diphcnylglyoxaline and 
diphenylglpoxaline, by Mr. Francis R. Japp, F.R.S. — 
raceticadd, by Dr. W. H. Perkin, Jun. — The colouring' 
of Droserm Whitiakeri, by Prof. E. H. Rennie. — Further 
on the di'haloid derivatives of thiocarbamide, by Dr, 

: McGowan. 

hropological Inatitiite, March 8. — Mr. Francis Gallon* 

, President, in the chair. — Mr. A. L. Lewis read a paper 
ne circles near Aberdeen. In this paper Mr. Lewis 
cd in detail two circles near Dyce and Portlethcn 
ively, and drew particular attention to the fact that they 
n two important particulars from the circles of Southern 
t. In former papers on stone circles the author had 
1 on the presence of a special reference to the north-east, 
these circles the main direction is north and south, 
ire further distinguished from the southern circles by the 
ice of an oblong stone flanked by two upright stones, 
is indeed their principal feature, and which exists nowhere 
in the Aberdeen district, where it is almost universal. 
2wis regarded the Aberdeen circles as having more affinity 
“grants’ graves*' found in the north of Ireland, than to 
iglish circles to which it ha^ always been sought lo ally 
—The following papers were also read : — Palaeolithic 
uents from tlie ckift -gravels of the Singrauli Basin, South 
3ore, by Mr. J. Cockburn. — Stone implements from 
, by Mr. Abraham Hale. 

lomological Society, March 2. — Dr. D. Sharp, President, 
chair. — Mr. Slater exhibited, with the object of showing 
ect of food in causing variation in Lepidoptera, two speci- 
>f Atresia caja,, one of which was bred from a larva fed on 
»ves, nnd the other from a larva fed on low plants, the 
.ry pabulum of the species. — Capt, H, J. Elwes exhibited 
c number of Lepidopiera-Hcterocera, caught by him at 
jling, in Sikkim, at an elevation of 7000 feet, on the night 
gust 4, 1886, between 9 p.m. and i a.m. The specimens 
ted represented upwards of 120 species, l>€longing to 
jrces, Noctuas, Geometrae, Crnmbidae, 8cc., many of which 
lelieved to be undescribed. Capt. Elwes stated that Mr. 
WaUace*s observations on the conditions most favourable 
lecting moths in the tropics were fully confirmed by his 
Kl^ricncc during four months* collecting in Sikkim and the 
xs. The conditions referred to were a dark wet night in 
ny season ; a situation oommanding a large extent of virgin 
nnd uncultivated ground ; and a whitewashed veranda with 
ful lamps in it. He also made some remarks on the Khasia 
he southern slopes of which he believed to be the true habitat 
greater part of those insects described many years ago by 
(Vest wood and others as coming from Sylhet, A discussion 
I, in which Mr. McLaeban, Dr. Sharp, Mr. Champion, Mr. 

, and others took part.— The Kev. W. W. Fowler exhibited 
imen of Cathormiocerus socitis^ taken at Sandown, Isle of 
— Mr, S. Stevens exhibited specimens of Caikormiocems 
'mw and Platytarms Mr. F. Gntt said he was re- 

d by M. P^ringuey, of Cape Town, to announce that the 
^ enangod on a monograph of the genus fitf>p 9 rtkmuSt 9 i!aA, 
e would be itfad to receive specimens and other assistance 


from British entomologists. — Mr. Gervase F, Mathew, R.N., 
communicated a paper entitled “ Descriptions of new i^cies of 
Rhopaiocera from the Solomon Islanas.^— Mr. G. T. Baker 
communicated the following papers : ** Description of a new 
I species of the Lepidopterous genus Caramat together with a few 
notes on the cenus** ; and “Description of a new genus of 
Rhopaiocera auled to Theda^ 

Institution of Civil Engineers, Felmiary S2. — Mr. 
Edward Woods, President, in the chair. — A paper was read on 
irrigation in Lower Egypt, by Mr. William Willooda. 

March I. — Mr. Edward Woods, President, ta the chair. — A 
paper was read on dredging-operations and appltaaoes, 
by Mr. John James Webster. The author described tne objects 
for which dredging-operationB are generally carried out, and 
spoke of the advantage of obtaining the aid of natural scour, 
when possible, for supplementing or dispensing with dredging. 
The various kinds of appliances used were folly described. 

March 15. — Mr. Edward Woods, President, in the dhoir. — A 
paper was read cm the treatment of gun-steel, by Colonel 
tardly Maitland, R.A. 

Pauis 

Academy of Sciences,. March 14. — M. Janssen, President, 
in the chair. — Reply to M. Houzeau’s additional note, by M. 
Loewy. It is argued that M. Houzeau’s mistake lies in the 
arrangement proposed hy him in 1871, which is practically 
that of a sextant with fixed opening. The principle of the 
sextant is based on the combination of two mirrors, which in 
virtue of known optical conditions must give it an undoubted 
superiority over M. Houzeau*s apparatus, which is provided with 
only one mirror. — On a problem relating to the theory of minima 
surfaces, by M. Gaston Darboux. To the difierent solutions 
of the problem given in vol. cii. of the Comptis rendus {1886), 
is here added another whidi rests on a new genesis of 
minima surfaces proposed in an important memoir by M. Ribau- 
cour. — On the great movements of the atmosphere, and on M. 
Colladon’s note of March 7, by M. H. Faye. The paner deals 
with M Colladon’s suggestion, based on M. Weyners recent 
experiments, that rotatory movements with vertical axis may have 
l)oth an ascending and a descending direction, thus presenting a 
middle term between the extreme views of M. Faye and his 
opponents. — On the artificial production of the ru%, by M. 
Fremy. Some remarks are presented on the two processes 
elaborated by MAI. Fremy and Feil, in connexion with the 
recent death of M. Feil. A third method is referred to which 
has since been brought to great perfection with the co-operation 
of M. Verneuil. A paper followed, by MM. Premy and 
Vemeuil, on the action of the fluorides on alumina in con- 
nexion with tlie same subject. — The small Ursus spdttus of 
Gargas, by M. Albert Gaudry. A description is given of this 
species of cave -bear, a skeleton of which, made up with the 
bones of several individuals, has ju 4 been mounted in the new 
room for palaeontological specimens in the Natural History 
Museum. — Details collected from various sources on the earth- 
( quake of Februar)^ 23, by M, 1 ". Fouque. An account is given 
of the vibrations recorded at the Observatories of Lisbon, 
Wilhelmshafen, and Seville ; the general conclusion being that 
the magnetic disturbances were not the cause, but rather the 
effect, of the shocks. — Report on MM. Guyou and Simart’s 
► memoir on the development of naval geometry as applied to the 
I question of the stability of vesseF, hy the Commissioners, MM. 
Phillips, Levy, Sarraii, and de Jonquieres. The report speaks 
favourably of MM. Guyou and Siniart’s studies, which greatly 
reduce the elaborate calculations hitherto required to be worked 
out in determining questions of stability from the theoretical and 
practical stand-peunts. — Experiments on the eflects of the trans- 
fusion of blooa into the heads of decaj>itated animals (second 
note), by MM. G. Hayem and G. Barrier. ThO^xperiments show 
that the time is limited to about ten seconds, during which it is 
po^ble by transfusion of arterial blood to momentarOy revive the 
action of the sensor and motor cortical centres. — On a correliUtoa 
between earthquakes and the declinations of the moon, 1 ^ M. H. 
de PmrviUe. A systematic study of lunar and terresUai phenometia 
c^tinued for a quarter of a cantury leads the autiior to infer a 
distinct relation between lunar decimation and earthquakes, Hie 
g^eral law being that the disfurbances occur driter at the 
eqnilune, the limistke, or exactly when the Sfun and moon have 
the same decliimtion . — Om the variations in the obserprion- 
spectra of dtdminm, by M, Henri Becqneiel. Fre^ experi- 
ments here described confirm the pievtotts concinsion of the 
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author regarding the pre^ce of foreign substances in didymium, 
as revealed by its sbsorptioQ*spectra. Some of these bodies 
may possibly he diverse combinations of the same with another 
substance or with itself^ such combinations being so stable that 
it has hitherto been impossible to transform one into the other. 
— On the specific heat of a salt'solution, by M. P. Duhem. The 
method employed by the author to find the ei^ression of the 
beat of solution is here shown to lead also to the expression of 
the specific heat of a salt-solution.^On a standard pile, by M. 
Gouy, The author describes a convenient standard of electro- 
motor force, formed with sine, sulphate of zinc, mercury, and 
dioxide of mercury.— Researches on the application of rotatory 
force to the study of certain compounds produced in the solu- 
tions of tartaric acid, by M. D. Gemez. — On a general method 
of forming the manganites from the permanganates, by M. G. 
Rousseau. The metallic permanganates are transformed to 
manganates at a temperature ranging from lOo'' to 150® C., and 
as the law of decomj^sition here formulated is applicable to the 
compounds of the whole series, it is proposed as a general 
method for obtaining most of the metallic manganates. — On the 
reticulated structure of the protoplasm of the Infusoria, by M. 
Fabre-Domergue. 

Berlin 

PhyBioiogical Society, February 25. — Prof. Munk in the 
chair. — The President communicated two treatises sent, for 
publication in the Proceedings of the Society, by Prof. 
Kroneckerj of Berne. In the first, Prof. Kroneckcr had, in con- 
innetion with Fraulein PopoflT, examined the formation of serous 
albumen in the intestinal canal. As reagents they made use of 
the hearts of frogs and tortoises, void of blood, which were 
stimulated to contraction only when blood or a solution of serous 
albumen was poured through them, but under every other albu- 
minous or saline solution remained inactive. .Stomachic peptone 
was incapable of nourishing the heart. When, however, the 
peptone was kept for some time in the stomach or in an intestinal 
coil connected with the mesentery, then it acted on the heart in 
the same way as did serous albumen. Pancreatic peptone was 
incapable, either of itself or after remaining in the stomach or 
the intestine, of stimulating the heart to contraction ; by ex- 
posure for a considerable time to the air, the peptone likewise 
became nutritious to the heart. — In the second treatise, containing 
an investigation by Prof. Kronecker and Fraulein Kink, it was 
demonstrated that in peptone solution two kinds of Bacteria are 
developed in the presence of air .* Bacillus resiituens^ which trans- 
formed the peptone into serous albumen, exactly in the same way 
as did the living mucous membrane of the stomach ; and Bacillus 
virrsetHS, which liquefied the alimentary gelatine and imparted 
a deep blue colouring to all sterilised substrata when exposed to 
the air. Thb latter Bacillus operated polsonously on the heart. 
—Dr. Benda spoke of the function of the cross-striped muscle 
substance. By anatomical investigation of the muscles of the 
river crayfish he had arrived at the conviction that it was only 
the cross striped substance which generated the contraction, 
while it was in the highest degree probable that the protoplasm 
discharged the office of mediation between the ends of the 
moto^ nerves and the contractile substance. — Prof, EwaJd 
described some comparative experiments performed on three 
patients to ascertain the amount of nourishment with different 
commercial peptones, with e^s, and with eggs to which were 
added pepsine and hydrate of chlorine. The nutritive fluids 
were supplied per enema, and the individually very changeable 
nitrogenous transpositions were determined by careful analyses 
of the ingesta and egesta. 

Meteorological Society, March i. — Prof, von Bezold in 
the chair. — Dr. Kremser communicated the results of an in- 
vestigadoD into the variability of atmospheric temperature in 
Germany. Variability he understood, in accordance with 
Hann’s definidon, to be the difierence between the mean tem- 
perature on two consecutive days. Such variability was found 
by Dr. Kremser to attain its greatest magnitude in the moun- 
tains and in the eastern provinces, and its least range along the 
coasts of the Baltic and North sea, and on the isJands. The 
maximum was in the Riesengebiige, 4**3 F., the minimum on 
the islands of the North Sea, 2**3. If the monthlv means were 
arranged in chronological sequence for the year, there was pre- 
sented an annual march of temperature with a chief maximum in 
December and a tecondarv in June. The variability of tem- 
perature at eadi of the different hours, 6 a.in., 2 p,m., and 


to p.m., yielded values differing from thosoa,. ^ 
the daily means of temperature. Yet the yepi^i 
bility of each of the different hours already f < 

to Ae y^ly m^h of variabiMty of the 
greatest change of temperature affecting an ^dividual net 
twenty-four hours was observed in Claus^tUl 
68® F. In Berlin, the ^atest chaise to 

mty-^r 


period was liable was 24® 7 ; in Munich it 

tWCl- ^ 


variability of l8®*o affecting a 


peri< 
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A UNIVERSITY FOR LONDON 

^ E have from time to time informed our readers of 
the progress made in the attempt to organise the 
Opacities for teaching and learning in London into a 
^ore complete and more efficient shape. The movement 
most natural and admirable. What we have desired 
\ to warn those interested in it not to lose sight of the 

E result obtainable while busied in their attempts to 
ove a particular grievance or further a particular 
rest. Each constituent of the future University — the 
Colleges and professional schools, the teachers and the 
^dents, the medical corporations, and the Senate and 
lonvocation of the existing University of London — each is 
dispensable. Any one of these can block the way for 
he rest. Together they make up amply sufficient 
lements for the foundation desired, and this foundation 
|ould not be strengthened, but weakened, by attempts 
vhich can never be realised) to bring in such hetero- 
neous elements as the British Museum or the Royal 
ociety, the Government technical schools or the 
drporation of the City and its Companies. 

The present state of affairs is, we believe, pretty much 
i follows. The Convocation of the present University, 
I which the first efforts towards its reform began some 
. or seven years ago, rejected a scheme presented to it 
f a Committee of forty of its most distinguished members, 
which Lord Justice Fry was the chairman. Among 
dot were the present Home Secretary, the President 
the Royal College of Surgeons, Mr. Justice Wills, Sir 
i>seph Lister, Dr. Wilks, Prof. Michael Foster, Dr. 
Iristowe, Mr. Power, Mr. Howse, Dr. Ord, Prof. Unwin, 
Thiselton Dyer, Mr. Anstie, Prof. Carey Foster, 
d Rev. Dr. Dale, and Mr. Cozens- Hardy, A second 
nd much smaller Committee was then constructed by 
Ir. (now Sir Philip) Magnus, who had taken the lead in 
pposing some of the provisions of the previous scheme, 
tid this Committee brought up, on report, a second and 
Modified plan of reform, which passed Convocation last 
jlay, not without opposition, but by substantial majorities 
^d with only minor alterations. This second Committee 
^id the amended scheme before the Senate and remain 
k chaise of it. Meantime the Senate had appointed a 
immittee of its own members, who have for several 
bnths been elaborating a scheme of their own, who 
Ve already conferred both with the Committee of Convo- 
^ and with one appointed by the Teaching University 
'^'ation, and who havemow presented their Report to 
nate. Some opportune vacancies, which occurred 
|latter body during the last two or three years, have 
the presence of Lord Justice Fry himself, and of 
i^ilks, Dr. Pye Smith, and Prof. Carey Foster. It 
probable that a scheme of reform will be accepted 
by Senate and Convocation, which will go as far as 
who are sanguine could expect, and farther than 
who are timid will approve. The Convocation of 
IS will gain more direct representation, and the 
» of the Colleges which send up men for the 
irsity degrees will probably be abp directly re- 
Vou xxxv,-— No, 909 


presented on the Senate. But a more important im- 
provement, one that would be useful even if the Senate 
were to remain exactly as it is, will almost certainly be 
the institution of Boards of Studies, which will represent 
the teachers and probably the examiners in each F acuity, 
much like the standing Committees which sit under the 
same name at Oxford. The general body of teachers 
which would elect these Boards would include provincial 
as well as London Professors, and would more or less 
correspond to the Congregation of Oxford, but it would 
probably seldom meet, except for the purpose of election 
of the representative Boards of Studies. 

The Association for Promoting a Teaching University 
held a general meeting several weeks ago, and admirable 
speeches were made, especially those of Mr. Marshall 
and Mr. Bryce, but it lacked the enthusiasm given by 
numbers. After communicating with the principal 
London Colleges and Medical Schools, the Council of 
the Association propose to apply cither to the Crown 
or to Parliament, probably with the object of securing a 
Royal Commission on the whole question. 

University College, after coquetting with the Victoria 
University (which has apparently not welcomed with great 
warmth the proposal of accepting so large and distant a 
Society as its daughter), is now engaged in direct nego- 
tiations with King’s College, with a view to agreement 
upon a common plan of action. This is a prudent course, 
for if the reform of the University of London should prove 
unattainable or inadequate, the two chief Colleges, by 
acting together, would be far more likely to obtain the 
privileges which they then would rightly seek. 

Meantime the great medical corporations have become 
tired of waiting. They represent the most urgent griev- 
ance, and are fully justified in pressing for its redress. 
They appear likely to ask for power to grant degrees to 
their own licentiates, though under what authority and on 
what terms, cither of examination or of residence, they 
have not yet determined. They have the advantage of 
practically undivided counsels, of knowing what they want, 
and of having an indisputable cause of complaint. They 
are naturally supported by the whole influence of the 
medical schools of London, and it adds not a little to the 
complexity of the situation that those connected with 
University and King’s Colleges prefer to throw in their 
lot with the other professional schools rather than to 
hold aloof and unite with the other Faculties of their 
own Colleges. 

Of the several bodies concerned, it is possible that 
the Senate, or at least the Convocation, of the exist- 
ing University may fear that the just value of its degrees, 
attained by fifty years’ efforts, will be compromised by 
allowing teachers to have a voice upon the Senate. But 
they must see that if the University is forsaken by its two 
most important London Colleges after the secession of its 
only important provincial one (Owens College), and if 
the medical schools of London, which have supplied 
nine-tenths of its graduates in that F acuity, also forsake it, 
its position will be untenable. Even if it were suffered to 
exist as a degree-conferring machine for unattached and 
imperfectly-taught students all over the kingdom^ it would 
become what its worst enemies have called it, a mere 
Government Board, and could scarcely keep the title of a 
University, still less of the University of London, when it 
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had been stripped (or rather had stripped itself) of both 
characters. Moreover, Convocation would lose all im- 
portance, and could not possibly retain the only powers it 
at present possesses, of nominating certain members of 
the Senate and accepting new charters. The Senate 
would doits sole work, of choosing examiners and revising 
their lists, as a small body of salaried Government officials 
(probably in South Kensington), and no claim would 
remain for the unconnected waifs and strays who passed 
the examinations to take any part in the matter. No 
charters would be requisite, nor any apparatus of library 
or Senate House, laboratory or lectures. In fact all the 
efforts of the past twenty years would be thrown away. 

Nevertheless, if the two original Colleges of the Uni- 
versity secede, they will^ find the name, the prescription 
and the influence of the Senate too strong for them to, 
wrest its powers from the present holders. 

The medical corporations have far more influence and 
far stronger grounds ; for the three or four strongest of 
them arc organised as complete Colleges in their own 
Faculty, and give a more academic training to their 
students in medicine than either University or King’s 
College does to students in arts, science, or laws. They 
might, perhaps, succeed in gaining power to grant degrees 
where the others failed, but this could only be by showing 
that no reasonable concessions were made to their just 
demands by the existing University. 

Hence it will be seen that the present University of 
London, its two original Colleges, and the principal 
medical schools, have each of them the power of check- 
ing, if not of checkmating, each other’s plans. Even if 
they agreed to urge their several objects without opposi- 
tion to each other, the result would be three Universities 
existing together in London, One would have become a 
mere examining Government Board ; another would con- 
sist of two ill-endowed and ill-consorted Colleges, without 
residence, with slender endowments, and compelled to 
extend their proper functions by attempting the instruc- 
tion of partial students ; the third would be a combina- 
tion of two large professional corporations with Colleges 
in one faculty only, two or three well equipped, several 
very poorly furnished, and all of necessity rivals, scattered 
over the country, none of them endowed, and only able 
by the terms of their existence to give a second-rate 
degree. 

What hope would there be of any one of these three 
so-called Universities even approximating to what a Uni- 
versity of London should be? Each would be strong 
enough to prevent the others succeeding ; none would be 
strong enough to absorb its rivals. Meanwhile the higher 
education would deteriorate rather than improve, endow- 
ments would be indefinitely postponed, and the prospects 
of the University laboratories, museums, and libraries of 
London sending out worthy contributions to the progress 
of human knowledge would become poor indeed. 

When the several separate movements now in pro- 
gress are checked by the necessity of obtaining the sanc- 
tion if not the support of Government, we may hope 
that broader views will be taken of what is best for 
the community, and more sober views of what is practic- 
ally attainable. Behevtng in the public spirit and the 
good sense of our cottnlrymcn, we have little fear but 
that, with patience and mutual concessions, a combined 


result will be obtained which will benefit all the par 
to the new' confederation, and promote the only inten 
with which this journal is concerned — the natic 
interests of learning and of science. 


A JUNIOR COURSE OF PRACTICAL ZOOLO. 
A Junior Course of Practical Zoology, By A. Mil 
Marshall, M.D., D.Sc., M.A., F.R.S., Professor in 
Victoria University, assisted by C Herbert Hu 
(London : Smith, Elder, and Co., 1887.) 

N otice will be found in the columns of this jour 
(vol, xxxiii. p. 24.2) of the second edition of a sn 
laboratory hand-book by the senior author of the abo 
named wwk, entitled “The Frog; an Introduction 
Anatomy and Histology.” In the preface to that 
read : “ The second instalment of the work, contain 
directions for the examination and dissection of a num 
of animals chosen as types of the principal zoologi 
groups, is in active preparation, and will be publisl 
shortly.” The author further acknowledges “valua 
help from Mr. C. H. Hurst, Assistant Lecturer in Zooh 
in the College.” Mr. Hurst now appears as junior autl 
and, although the work here under review differs in sc 
important respects from its predecessor above refer 
to, we presume that it is the promised “ second ins 
ment.” 

The volume opens with an introduction, confined 
the consideration of practical hints as to methods 
working and manipulation ; then follow fifteen chapt< 
each devoted to some one type of organisation, and 
whole closes with an appendix, dealing with the uses \ 
methods of preparation of reagents. We have, in al 
most successful and important book of 421 pages. 

The work is largely akin, in its more salient fcatui 
to many of its predecessors ; but it stands alone in resp 
of certain methods of treatment, to which wc shall n 
duly. Thick type has been employed throughout for 
various headings, and the authors adopt the plan, ini 
duced in the aforenamed smaller work, of printing 
directions for dissection in italics. In dealing with 
complications of the vertebrate skeleton, they have avai 
themselves of the printer’s art, by way of restrict 
descriptions of homologous sets of elements to coi 
spending and distinct types. 

The introduction is a model of perspicuity, and 
well set as to render it impossible for the veriest tyro 
obtain anything but full benefit therefrom. The adv 
given is sound in the extreme, and such as could 0 
have embodied the results of a long and well-tried cx 
rience. The directions for injecting blood-vessels 1 
perhaps, a little too elaborate, being worthy of the / 
parateuPs art, rather than of the ordinary bfglmi 
this, however, is a small defect on the right side. Wc n 
that under the section on microscopical examination 
reference to the micrometer has been omitted. Dii 
tions for measuring objects under observation eho 
certainly be added to the next edition. 

The several c^j^ers into which the book is subdivii 
differ most cod|pcuously from those of certain ear 
works in the fact that the more general statements m; 
arc diffused tha^t^hout the whole, except so far as t 
serve to definei^^ animal under consi^ation« or to 
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lotth the predominant characters of a given system of 
fiarts* The chapters on Protozoa and the Leech may 
be consulted as fair examples. In the latter, advantage 
t$ taken of this method to force upon the student, some- 
what prematurely, the fact that (p. 36) ** the segmental 
arrangement affects in a marked manner the nervous, 
excretory, and reproductive systems, and, to a less degree, 
the circulatory and digestive organs,” and the deduction 
that “ it appears to result from a definite arrangement of 
parts which, in the ancestors of the leeches, were scat- 
tered irregularly through the body, much as in Fasciola ” 
(dealt with in the previous chapter). 

By way of contrast with its predecessor on the Frog, 
this volume is shorn of much that is histological. In 
the earlier work a special feature was made of this 
branch, but here it by no means receives that amount of 
attention which its importance demands. A start in this 
direction might well be made with the lung-structure of 
the bird and mammal, especially in view of the statement | 
made (p. 389) concerning the mechanism of respiration in j 
the former. | 

Tlie detailed descriptions of the various animals chosen 
are, for the most part, exceedingly well rendered. A 
slight ambiguity has crept in in one or two places, and 
the descriptions of the vascular systems of the mussel 
and snail might well be amplified. 

No portions of the descriptive text stand more in need 
of revision than those relating to the digestive glands. 
These are, in Anodon, Helix, Astacus, and Amphioxus, 
designated under the old term “ liver.” A certain amount 
of justification is forthcoming in the last-named case, in 
view of its blood-supply ; but in the three first-named 
the striking results of recent research, which call for no 
comment here, ought at least to be suggested in the term 
^‘digestive gland” or ‘Miepato-pancreas.” While we 
would see, thus, the substitution of a modern term 
for one well-nigh obsolete, we would desire the with- 
drawal of the terms kidney ” and ‘^ureter” as applied 
to the excretory organs of the Invertebrata. In the case 
of the mussel, in which a portion of that which our 
authors term “ureter,” is glandular and secretory, the 
terminology as restricted by them becomes misleading. 

Conspicuous among the novelties offered us are certain 
words new to students’ books. The volume is fully up to 
date, and its authors are to be congratulated on having 
produced the first book for students in the language, 
which describes the reccptaculiim ovorum of the worm. 
As regards pure nomenclature, it is worthy of note that 
they have embodied, in describing the pterylosis of the 
bird’s wing (p. 386), that introduced by Prof. Flower so 
recently as February 1886, in a lecture delivered at 
the Royal Institution ; and necessitated by the splendid 
work in which he is being assisted by Mr. R. S, Wray. 
(The description of the barbules on the same page is in 
errorO 

In dealing with the appendages of the insect, the 
nomenclature customarily applied to the crustacean limb 
is utilised. To this extension we heartily assent. On 
turning to the crustacean itself, we meet with an innova- 
tion far Jess deserving of support. Our authors, faithful 
to precedent, reduce the body of the decapod crustacean 
to twenty segments ; but in so doing they discard the 
ophthalmic somite of their seniors, and press the telson 


into the service. This introduces a serious difficulty 
when the nervous system is taken into consideration, and 
a still more formidable one as concerns the homology of 
the cyc-stalk. That is passed over in comparative 
silence, and, although we are not told so in as many 
words, it is clear that they regard it as in no way serially 
homologous with the appendages. The condition of the 
visual organ in the lower Crustacea and other arthro- 
pods, taken in conjunction with the facts adduced by 
Brandt and others in the morphology of the insect’s eye, 
render it probable that the above view may turn out to 
be correct. Nor must it be forgotten that Boas has 
challenged {Morpholog.JahrbuchyVo\,yiiu)t\i^ accepted 
interpretations of the antennule. There are, however, 
two sides to this question, and it is important to observe 
I that M. Alphonse Milne-Edwards has recently described 
a decapod {Palinurus penicillatus^ Comptes rendus, vol. 
lix., 1864), in which one ophthalmite was for the most 
part multiarticulate and antenniform. This remarkable 
fact is the more striking in view of the reversion to the 
antenniform type of certain post-oral appendages, seen in 
Masiigopus and Apseudes among the Crustacea, and so 
well known in the scorpion-spiders ; whatever may be its 
precise significance, it is clear that the question of 
general homology of the eye-stalk, with which we are 
here especially concerned, is far from settled. The 
introduction of so sweeping a change into a book for 
juniors without due comment is, under these circum- 
stances, a false step, especially when it is considered that 
the precise converse is stated in all other books current. 

Equally unjustifiable, in that it affects another debat- 
able question, is the statement (p. 379) that the bird’s 
pre-pubic process corresponds to the pubis of mammals. 
Clear proof of this is not forthcoming. The student’s 
hand-book is not the place for such dogmatisms : if 
asserted, they should be well qualified, and put as 
alternatives. 

The retention of the old nomenclature for the bird’s 
air-sacs, with its atrocious “ ” element, is disap- 
pointing ; the substitution (p. 220) of “ pericardiO'ra?/<?;«/V ” 
for the well-tried pericardio-peritoneal canal of the fish is 
as misleading as it is misjudged ; while that of “ con- 
necth>e ” for the time-honoured commissure is, on the 
whole, inadvisable. Wc live in a word-mongering age. 
New terms which do not mark a turning-point in advance, 
or at least the era of a new discovery, are stumbling- 
blocks, unless introduced by way of replacing irrelevant 
or absolutely fantastic precursors. Such is not the case 
with those here under consideration. Our position is 
somewhat that of the port* bound crew, in dread of being 
stranded on their own beef-bones. 

Attention has been already directed to the diffusion 
of the more general matter throughout the text. 
This has been effected very successfully, and in well- 
chosen language deserving of the greatest praise; but 
we dissent from the method adopted. It will be generally 
admitted that Huxley and Martin’s “ Elementary Biology” 
dissipated for students of the subject, once and for ever, 
the subtle “ cram ” ; and subsequent writers working 
along similar lines have, as w^s to be expected, attempted 
to improve upon the plan therein created, each aflter his 
own lights. Messrs. Marshall and Hurst have aimed at 
producing a work which they hope may meet the wants 
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of those who desire to obtain a practical acquaintance 
with the elements of animal morphology, and who find 
the existing manuals insufficient for their purpose.*’ It 
is to be assumed that they have been especially mindful 
of the needs of their own College, but the work also 
covers most of the requirements for the elementary 
examinations of other schools, and we presume the 
authors would wish it a general circulation among pure 
devotees. This said, we proceed to inquhe into the 
method of treatment, and find with much regret that, at 
the outset, such deductions as are incorporated in the 
text almost invariably precede the description of those 
facts upon which they are based. For example: on 
p. 14.1, the alimentary canal of the crayfish — itself com- 
plicated— is ushered in with the words that it is “ a tube 
running in a nearly straight line from mouth to anus. 
Of this tube, the middle portion, or mesenteron, which is 
very short, is alone formed from the primitive alimentary 
tract of the embryo, and the Miver' is an outgrowth of 
it. The stomatoda?um, or anterior portion of the canal 
and the proctodaeum, or hind portion, which together 
form almost the whole length of the canal, are both 
formed by invagination of the external surface of the 
body ; and both have a chitinous lining which is con- 
tinuous, at the mouth and anus respectively, with the 
chitinous external covering of the body.” Then follows 
the detailed description. Again, the podical plates of 
the insect are twice mentioned before the student is told 
how to find them. The tyinpano-Eustachian passage of 
the bird is (p. 414) similarly treated ; and here the 
generalisation given should, if introduced at all, have 
been rather inserted when dealing with the mammal, on 
the supposition that, as can hardly be doubted, the 
authors would have the student work over the animals in 
the order of presentation. In such cases as the dogfish 
skeleton (p. 19S}, the limbs of the mammal and bird i 
(pp. 287 and 376), and the enumeration of the differ- ^ 
ences between Amphioxus and the higher Vertebrata 
(p. 168), the system is tolerable, by way of clearing the 
ground and exciting interest. When, however, as in 
the first-cited instance, the crowding triumph of the 
student’s labour is thus anticipated and his reward 
forestalled, deduction on reflection upon his work falls 
flat, and one of the chief aims of the whole system is 
lost. This, to our thinking, constitutes the gravest defect 
in this valuable work. 

In describing the rabbit’s liver (pp. 306-7), the lobes 
are rightly enumerated, but the student is not informed 
uj>on what grounds the customary nomenclature is 
adopted. In this, and one or two other instances, 
explanatory clauses are needed, but not given. 

The illustrations are excellent, reflecting the greatest 
credit upon all concerned, and artistic merit such as that 
of Fig. 28 cannot fail to strike the reader. Fig. 27 is un- 
necessarily complicated, too much having been attempted. 
The beautiful new figures of Amphioxus are especially 
deserving of praise ; but more of them are wanted, in 
order to do justice to the excellent description which they 
illustrate. Comparison of this chapter with that on the 
liverfluke calls for this increase in number, in view of the 
relative chances of the student’s procuring specimens. 

Being mindful of the difficulties of preservation of 
Amphioxus, it is to be regretted that, while full directions 


are given for cutting sections, those for preaervatit 
which have led up to the splendid results incorporated 
this work, should have been omitted. This, the more 
as the animal is to be obtained in the Channel Islam 
and is therefore within reach of the native student 
fact which should be mentioned in the text). 

In dealing with the higher vertebrates, the authors fol!< 
one of their predecessors in first describing the skeletc 
We doubt the advantages of this system, especially as 
this work we have an almost entire omission” of t 
muscular system, held to be “ of subordinate educatior 
value.” The book, taken as a whole, is highly welcor 
and most admirable. It is provided with an exceeding 
good index, and presented in a form demanding 0 
sincere thanks alike to authors, printers, and publishei 
Taking it, in conjunction with its predecessors, in 
account, w»e have to congratulate the student of zoolo 
upon his accessions. This volume yields ample retu 
for the immense labour which its authors have bestow 
upon it ; it is well worthy of the school which they repi 
sent, and of its prototype above named. 

It is significant that the only typographical erre 
which we have delected should be the occasional absen 
of i and r. This fact might repay a careful research 
the hands of the printer. 

The authors state in their preface that corrections 
suggestions from those w’ho use the book wull be ve 
gratefully received.” Having dealt above with the me 
important matters which occur to us, we append coi 
ments on some of the more obvious among those of who 
minor importance, noted in perusing the volume. 

Before proceeding to do this, we wish to call attention 
two matters of exceptional note ; the first, the respirato 
folds of the lining membrane of the fish’s mouth ; t 
second, the attachment of the styloid element of t 
rabbit’s hyoid-arch to the pararnastoid process. It 
indeed remarkable, seeing that these structures are 
such common occurrence, and that they have been pi 
sented to every native student of recent years, that the 
is not yet a text-book in the language, or out of it for t 
matter of that, in which they are described. This is t 
more surprising in the case of the respiratory foldsi 
consideration of their general development among t 
gnathostomatous fishes. 

The Hydra. We cannot accept the description of t 
supporting lamella as the “mesoderm”; it is misleadi 
if not erroneous 

The Leech. There is no mention of the intermedia 
nerve. 

The Earthworm. The description of the histology 
the nervous system needs amplification, especially as cc 
cerns the distribution of the nerve-cells, by way of brinw 
out the nature of comparison with the otlicr types. T 
account given of the blood-vessels is incomplete ; t 
sub-intestinal trunk (described by Horst, JViederiaf 
Tidschr, vol. xxxvii., and others) is not mentioned, tl 
term being applied, in error, to the supra-neural vessel. 

We strongly dissent from the description ^iven of t 
cesophagea! glands. Further investiption is necesss 
before we can accept their subdivision into the t 
categories here proposed. By our contemporaries, as 
ourselves, muen variation has been observed in th 
number and relationships, and we have seen examples 
which all contained c^dferous concretions and open 
into the gut. 
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The Edible Snail, In describing the liver, the terms 
left and right have been transposed. Mention should be 
made of the salient features, in structure and distribution, 

the teeth of the radula. 

The Lancelet, To the description of the supposed ex- 
cretory canals of Lankcster (p. 178) there should oe added 
that of the much more likely one of Hatschek {Zool. 
Anseifer, vol. vii.). We accept the senior author's views 
on oviposition, but Quatrefages' observation should have 
been mentioned unless finally disproved. 

The Dogfish, The remarks on ossification (p. 194) are 
erroneous. The statement (p. 21 1) that the labial carti- 
lages probably ** belong to the same category as the extra- 
brancnials " is unfortunate, in view of Dohm's discovery 
Aat the latter are displaced rays of the gill- septum. 

In describing the relative positions of the roots of the 
spinal nerves (p. 252) the terms dorsal and ventral have 
been transposed. The description is irreconcilable with 
Fig. 36, 

The Rabbit. The description of the shoulder-girdle 
needs revision, with respect to the coracoid element and 
the relations of the clavicle. The statements concerning 
the morphological value of the pisiform would be better 
free of bias, in view of the tendency of current research. 
In describing the pelvic girdle, mention of the cotyloid 
bone has been omitted, and consequently we find the 
statement that the pubis forms a portion of the acetabulum 
{cf Parker, P.Z.S., 1882 ; also Leche and Krause, Internat, 
Journ. ofAnat. and/fist., vols. i. and ii.). The Eustachian 
cartilage is deserving of note. 

The structural differentiation of the lining membrane 
of the stomach and base of the rectum need description. 
The duct of the infra-orbital gland is insufficiently noted ; 
the description of the ciccum needs revision. It is inter- 
esting to find that the authors have not discovered the 
ducts of the rectal glands. 

The statement explanatory of the uterus masculinus 
must be withdrawn or considerably modified, in face of 
Kolliker’s belief that it is a derivative of the Wolffian ducts 
(“ Entwickelungsgesch.,” 2nd edition, p, 981). Its struc- 
tural features and relationships are much more intelligible 
on this view. 

The description of the fifth ventricle needs modifica- 
tion, and that of the spiral valve of the portal vein might j 
well be inserted (Hyrtl, Sits:/;. A had, Wien., 1879). | 

The Fowl and Pigeon. Note of the more important 1 
muscles of the syrinx, as also of the larynx of the | 
mammal, might advantageously be added. 

The ventricle of the olfactory lobe is not mentioned, 
either in the bird or rabbit. 

In conclusion, we would wish to draw attention to the 
satisfactory manner in which the authors have apportioned 
the several chapters of this successful volume in accord- 
ance with their respective value— -no light task of its kind. 
The thoroughness of the book is one of its most striking 
features. G. B. H. 

EMBRYOGENY OF THE ANTHROPOID APES 
Recherches Anatomiques et Etnbtyologiq ties sur les Singes 

Anthropoides, By J. Deniker. (Paris, 1886.) 

T his work was presented to the Faculty of Science of 
Paris as a thesis for the degree of Doctor of 
Natural Science, and was approved of by it as sufficiently 
meritorious to warrant the bestowal of that degree on the 
Author. It consists essentially of a comparison of the 
foetus of the gorilla and of the gibbon with that of man, 
And also with young and adult anthropoids. 

The embryogeny of thcanthropoid apes, notwithstanding 
the great interest which it presents, is unfortunately little 


known, probably owing to the difficulties of obtaining 
embryo specimens. The author has therefore done well 
to utilise the opportunity which presented itself to further 
our knowledge of the subject, by publishing the descriptive 
anatomy of the foetus of the gorilla and the gibbon which 
he has had the opportunity of studying. His account 
of the anatomy of these specimens is rendered more 
valuable by the comparison he has made between them 
and the human embryo, and between them and the adult 
animals of their respective species. 

The work begins by a careful description of the external 
characters of the embryo gorilla and gibbon : the attitude, 
external form, coloration, and integumentary characters are 
respectively detailed with much care. The placenta and 
foetal membranes were fortunately preserved with the foetus 
of the gibbon, and their characters are described and 
j figured, but unfortunately these parts were not obtained 
with the young gorilla, and so could not be described. 
A rhitmi* is given of the observations of Owen, Huxley, 
Turner, and others on the placentation of apes and 
monkeys. The next section contains an account of the 
weight and dimensions of the various parts of the body of 
the respective foetus. Of the former little can be said 
on specimens preserved in alcohol, but the dimensions of 
the entire body, the head, trunk, and extremities, are 
carefully detailed in a tabular form, with the correspond- 
ing measurements in the human foetus at the fourth and 
I fifth month, and of the adolescent gorilla. A second table 
I shows the relations which the dimensions of the several 
parts bear to the length of the body, and a third table 
those between the trunk and the extremities, and between 
the different segments of the latter. These tables show 
several interesting points in regard to the proportions 
which the various parts of the body bear to one another 
in the course of development. During the second half of 
intra-uterinc life the upper extremity in the anthropoids is 
much shorter in relation to the length of the trunk than 
in the adult, and the same relation holds good with 
respect to the length of the fore-arm as compared with that 
of the upper arm. In the human foetus of the same age, 

1 on the other hand, the upper extremity pi csents almost 
! the same proportions that it does in the adult. The rela- 
i tive length of the superior extremity as compared with 
I that of the inferior changes likewise considerably in the 
course of development. Thus in man during the earlier 
stages of embryonic life the lengths of both extremities are 
almost equal, but in the anthropoid apes, at an early 
period even, the length of the superior limb exceeds that 
of the inferior. 

The skeleton of the foetus is next compared with that 
of the adult anthropoids. In treating this part of the 
body the autlior naturally devotes considerable attention 
to the various parts of the skull, and has drawn up several 
valuable tables of its measurements in the fcjetus and 
adult. The second chapter on the skeleton is devoted to 
a description of the vertebral column, and the limb 
bones; while the third treats of the dimensions of the 
individual bones. The points of ossification of the skull 
are found to be the same in man and the anthropoid 
monkeys, but the rate of their development in the 
monkeys in many important respects differs from what 
obtains in man. In general it may be stated that the 
frontal region ossifies more rapidly, whereas the occipital 
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and petro-mastoid regions ossify more slowly than in man. 
The cranial sections unite probably in the same order as 
in man, but generally at an earlier age, nevertheless there 
are certain exceptions to this which are pointed out. The 
brachycephaly of the skull of young anthropoids diminishes 
as age advances. Elongation of the facial part of the 
skull occurs much more rapidly than that of the antero- 
posterior diameter of the cranial part, until the eruption 
of the teeth. Passing on to the osteological characters 
of the rest of the skeleton, we find that the points 
of ossification of the borders of the vertebrae in the 
foetus of the anthropoids do not appear in the same 
order as in man, as they seem to form simultaneously 
in all the regions of. the vertebral column. The 
points of ossification of the pleurapophyses of the 
cervical and sacral vertebrie appear later than in man. 
This is especially the case in the sacral region of the 
gibbon. The spinous processes of the cervical vertebra? 
are shorter in the feetus and young gorilla than in the 
adult. In the former the sacrum is broader, the coccyx 
longer, and the sternum larger, than in the latter. The 
different segments of the upper and lower limbs, except 
the carpus, ossify more rapidly in the anthropoid monkeys 
than in man ; the lower limb ossifies, however, more 
slowly than the upper. 

The muscular anatomy of the young and adult anthro- 
poids is fully described and compared, and presents many 
points of considerable interest. Contrary to the opinion of 
Bischoff, the muscles of the face are found by the author 
to be very distinct, not only in the adult but even in the 
foetal state. The arrangement of the muscles of the neck, 
f jre-arm, leg, hand, and foot are particularly noteworthy, 
especially when compared with those in man. 

The encephalon of the foetal gorilla was found to weigh 
28 grammes, and equalled a sixteenth part of the entire 
weight of the body. In the foetus of both the gorilla and 
the gibbon the cerebellum is very small, and is completely 
covered by the cerebrum. The relative and absolute 
dimensions of the brain of the foetal gorilla correspond to 
those of the human foetus at the fifth month, but in its con- 
volutions it was equivalent to those of the human feetus 
at the sixth month, while the frontal lobe corresponds to 
that of a seven-months child. 

The heart of the foetal gorilla, though absolutely smaller 
than that of the human, is much greater in proportion to 
the size of the anfmal ; it is also more voluminous than 
that of the adult of the same species. 

The form of the hyoid bone of the anthropoid apes 
resembles that of man more nearly in the feetus than in 
the adult. Its ossification takes place earlier than in man. 
The ventricles of the larynx of the foetal gorilla resemble 
those of man, and are not continued into the laryngeal 
sacs. 

The development of the dentary follicles of the gorilla 
and gibbon takes place earlier than in man. The 
eruption of the milk-teeth occurs in the same order as in 
man, except that in the gorilla the teeth of the upper jaw 
appear before those of the lower, that is to say, the reverse 
of what generally obtains in man. The caecal appendages 
increase relatively to age in the gorilla, while in man the 
contrary appears to be the rule. The spleen of the foetal 
gorilla differs in form from that of other anthropoids and 
from that of man, and resembles more nearly the spleen 


of a carnivore. The liver of the gorilla has the four-lob< 
type-form common to the majority of mammals, ai 
in this respect differs from that of man and the oth 
anthropoids. 

The work concludes with a chapter on the genet 
result of the author’s observations, in which he confim 
the statement made several years ago by Huxley that tl 
structural differences between man and the Primatt 
which approach nearest to him are not greater than tho 
which e.Kist between the latter and the other members 
the order of the Primates. 


SHELF 

The Geographiceti and Geological Distribution 0/ Animat 
By Angelo Heilprin, Professor of Invertebrate Pali 
ontology at, and Curator-in-charge of, the Academy < 
Natural Science of Philadelphia, (London : Kega 
Paul, Trench, & Co., 1887.) 

The author of this book tells us that, while anxious 
present to the student a work of general reference, where 
the more salient features of the geography and geoloj 
of animal forms could be sought after and readily foun 
he also wished to call attention to the more significa 
facts connected with the past and present distribution 
animal life, so as to lead to a correct conception of tl 
relations of existing faunas. The need of such a wo* 
will be generally acknowledged, and, without doubt, th 
little volume of some 400 pages does to a great exte 
supply the need ; but it may be that the time has n 
quite arrived for the appearance of a perfectly sati 
factory work on the subject. Though the record 
both geographical and geological distribution is a va 
one, still there is a vast deal more of the record yet 
come, and the very pages of Prof. Heilprin’s work she 
what immense additions to the facts and the deductio 
drawn from these are based on the as yet incomplc 
publication of the results of the Challenger Expeditio 
When the author has these results to rel>" on, we find 
certainty of fact and a sureness of deduction which gi’ 
confidence to a general reader or to a student. 

The volume consists of three parts. In the first pa 
the distribution of animals throughout space is treats 
of ; in the second the succession of life, the faunas of tl 
different geological periods, and the appearance and disa 
pearance of species are dealt with ; in the third t 
present and past distribution of individual animal grou 
is considered On the many still debatable points t 
author is always judicious, giving when necessary t 
opinions both for and against ; nor, as far as we have be 
able to judge, does he fail to call attention to difficulti 
that surround many of the problems he has to refer t 
In reference to the subject of the appearance of speck 
we observe that he regards the once burning question 
the animal nature of Eozoon as settled “ through tl 
negative researches of King, Rowney, Julien, and Mdbii 
the elaborate memoir of the last-named being conclusive 
For the class of readers for whom this work is meai 
a glossary of the technical terms employed would ha 
been very useful. Most of them can be learned < 
reference to original sources, but it would have ben 
convenient to have them within the same cover. 

Life- Hi stories of Plants, By Prof. Me Alpine. (Londb! 

Swan, Sonnenschein, Lowrey, 8c Co., 1887.) 

This book may be dealt with in a very few words, 
professes to give the essential features in the life-histori 
of a considerable number of types. The descriptions a 
extremely scanty, but in spite of this, room has been foui 
for many very doubtful statements. Thus we have Dod 
PorPs speculations as to the fertilisation of red seawea 
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l^y th« agency of small animals quoted as if they were 
Well-established facts (p. 184). Chara is spoken of as ‘‘a 
sort of transition stage ’’ between the red and brown sea- 
weeds (p, X99). We fail to iind any grounds for this 
OKtraordinary statement. We are informed that in 
S^s^^nella **the rain or dew will settle in the hollow 
tl^ leaf, and help to float the zoosperms ; but in Pinus 
their dry and motionless representatives are more exposed 
to the wind on the outer surface of the leaf” (p. 279). It 
would be difficult to frame a sentence more hopelessly 
inaccurate than this. 

The following passage from the introductory chapter is 
worth quoting : “ Morphology by itself is thus seen to 
be a matter of mechanism, revealing nothing higher than 
a combination of mechanical movements, harmonious in 
action and beautiful in execution ; but physiology, depend- 
ent on structure for the interpretation of the phenomena 
of life and the causes thereof, seeks to reveal the inner 
life as well as the outward expression of it” (p. 10). It 
will probably be new to most of us to learn that morpho- 
logy reveals movements at all, mechanical or otherwise. 

At p. 179 “apogamy ” and ‘‘self-fertilisation ” are used 
as equivalent terms ; at p. 138 Spirogyra is said to produce 
gonidia, and at p. 25 reproduction in Selaginella is said 
to take place by means of a true seed. 

We have only cited a few examples of positive errors, 
but throughout the book the terminology is strange and 
confusing, even where not absolutely incorrect. 

The book is presumably intended for students “ cram- 
ming” for examinations, but even for this purpose we 
fear that it will prove worse than useless. D. H. S. 


LETTERS TO THE EDITOR 

[Tie Editor Joes not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake to 
return^ or to correspond with the writers of rejected manu- 
scripts, No notice is taken of anonymous communications, 
t The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel fa€ts,’\ 

Vitality, and its Definition 

It is perhaps desirable that I should offer a few words of 
explanation, by way of reply to several of your correspondents, 
who have cotr.mented upon certain statements in my recent 
address to the Geological Society. 

In the first place, 1 think that any candid reader of that address 
will acquit me of being guilty of such presumption as to make a 
statement, on my own authority, concerning the vitality of 
seeds. My object was to contrast the greater stability of mineral 
structures with the lesser stability of animal and vegetable 
atructures. Consequently I selected what I thought would be 
regarded as the extreme examples of prolonged vitality in the 
^iraal and vegetable worlds respectively. It was quite sufficient 
fer my purpose that competent botanists have cited the case of 
the germination of seeds taken from ancient Egyptian tombs as 
ntithentic, and that a botanist of such eminence as A. de Candolle 
should assure us that it is “not impossible.” As a matter of 
fact, I have been informed, however, by a reliable authority that 
.^periments on the germination of seeds taken from mummies 
hare very recently been conducted to a successful issue. 

With respect to Mr, Herbert Swnccr’s definition of life, my 
<^ject was not to find fault with it hut to show that the diflfer- 
ences between “organic” and “inorganic” matter are of so 
shadowy a kind as to defy definition. Even straining the mean- 
ing of the word “ corresjx)ndence ” so as to give it the force 
implied in the passage cited from the “Principles of Biology” 
ty your correspondent Mr. Collins, I maintain that in those 
/Changes undeigone by minerals to which I apply the term 
^^physiological"' there is a complete “correspondence with 
^^pttenial sequences.” When the temperature of a crystal is 
jtkmd through a certain range, expansion and contraction take 
.^ace unequ^ly in accordance with the molecular structure of 
mass. In consequence of this unequal expansion and con- 


traction, stresses are produced and the crystal undergoes an 
internal molecular rearrangement, which is determined l^ a 
latent “organisation,” though it can only be detected, perhaps, 
by its action on the light-waves. But now let another set of 
forces come into play, namely, the chemical action of liquids 
containing gases in solution, and immediately the effects of the 
former change are seen in the manner in which the crystal yields 
to the new forces operating upon it. This secondary change is in 
fact only rendered possible by the primary one having taken place. 
But the changes produced by solvent action in turn weaken the 
stability of the whole mass, permitting other chemical affinities 
to assert themselves, in consequence of which the crystsd enters 
upon a long series of metamorphoses which terminate in the 
complete “ dissolution ” of the ties that held together its 
molecules ; it thus becomes a pseudomorph, a sort of mineral 
corpse, with the external form of the original crystal only, but 
witnout any of that capacity for undergoing a wonderful cycle of 
changes which was its original endowment. After this the 
materials of the “dead” crystal maybe used up to form the 
substance of new one.«. 

' It is scarcely necessary to add that I had np serious intention of 
asserting that minerals do actually live, in the sense in which 
“living” is popularly understood. All I care to insist upon is 
that minerals, like animals and plants, go through definite cycles 
of change, dependent on their environment, and that the dis- 
tinction between “ organic ” or “living ” matter and “inorganic” 
or “lifeless ” matter is therefore not a fundamental one. Surely 
no iictter proof of this can be adduced than the fad that the 
more exact we try to make our definitions of the terms “ life ” 
and “ organisation,” the more shadowy and intangible become 
the distinctions upon which we are driven to depend. I am 
perfectly satisfied with Mr. Herbert Spencer’s admission of 
“insensible modifications and gradual transitions which render 
definition impossible.” But if this be the case, it is surely not 
wise to maintain that the science of “non-living ” beings must 
differ totally in its aims and its methods from that of “ living” 
beings. To bring out into clear relief the analogies between the 
science dealing with the mineral kingdom and those concerned 
with the animal and vegetable kingdoms was the main object 
of my address. John W. Judd 

March 28 


“The Gecko moves its Upper Jaw ” 

Thus by the substitution of one reptile for another — of the 
gecko for the crocodile — the well-remembered zoological 
statement in Arnold’s Greek prose is at length put upon a satis- 
factory foundation. In the spring of 1886, I captured a small 
gecko {larantola mauritanica) at Rome, and 1 have hitherto 
succeeded in keeping it alive and in health. One of the first 
things 1 noticed about it was the extraordinary vigour with which 
so small an animal would bite one’s finger. And the effect pro- 
duced was certainly rather due to the lizard’s expression of 
intense ferocity during the process than to the pinch which it was 



Fig. I. — The TarantoUi in the normal position of rest. 


Fig. 2. —The Tarantola prepared Fig. 3.— The Tarantola bitina,— a 

to bite, with the upper jaw common position, in whiem the 

upper jaw is depressed l^low 
tne noi ma). 

able to give. The expression chiefly depends upon two things — 
the fact that the anterior part of the head may be bent down- 
wards, and that the eyes are retracted into the head. Examin- 
ing the former movement more carefully, it was seen that in 
opening the mouth the upper jaw is distinctly although dightly 
raised above the normal, so that the profile of the upper surfee 
of the head becomes almost straight (compare Figs, i and 2). 
In biting fiercely it is common for the upper jaw to be d^ressed 
below the normal, as is plainly seen in a profile view (compare 
3)1 although in other positions the curvature of the head i 8 
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normal, and again in others the proBle may remain straight in 
biting (as in Fig. 2). As far as 1 could observe in Taraniofa, the 
upper jaw was always raised in opening the mouth, and the 
profile of the head stmightened from its normal curve when at 
rest, but on closing the mouth in biting the movement of the 
upper jaw dci>endcd upon the relative position of the animal 
to the object which it was biting. This depression of 

the upper jaw may be also often witnessed when the 
mouth IS closed, and it may be produced by applying slight 
pressure to the head. The animal seems to make the most of its 
powers of expression, for on provocation it opens its relatively 
huge mouth with the greatest readiness, and will keep it open for 
a considerable time, during which its appearance is sufficiently 
awe-inspiring. The fact that the anterior part of the skull is not 
co-ossified with the posterior part is w'ell knowm. Thus in 
Huxley's “Anatomy of Vertebrata ” (1871, p. 225) the following 
statement is made concerning the geckos : “Neither the upper 
nor the lower temporal arcades are ossified, the i>osl -frontal being : 
connecte<i with the squamosal and the maxilla with the quadrateby 
li^mcnt ; ” and Mr. boulenger informs me that had he been asked 
whether the upper jaw of such lizards is moved in biting, he 
would have been inclined to answer in the affirmative, reasoning 
from the well-known condition of the skull. But I believe it has 
not been hitherto actually obser\-ed that such movable articu- 
lations possess a functional value in the living animal, and that 
the geckos must be added to the well-known instance of the 
parrots as Vertebrata which move the upper jaw in biting. It is 
extremely probable that the same observations will be found to 
hold for other families of lizards. Edwaro B. Boulton 
Wykeham House, Oxford, March i 


has peopled the realms of science with Centrifugal Force i 
its fellow monsters. 

(3) He has commented solely on a passing remark in i 
article, and says nothing as to its main purpose. 1 hope, he 
ever, that he will eschew “ statical ” measures of force, and g 
his hearty aid as well as his good wishes in the war of ext 
mination which must perpetually be waged against the 1 
luxuriant undergrowth of the scientific garden : — the dre 
squarers, the perpetual-motionists, and (in the case before 
the measurers of potential energy in terms of horst-power, 

P. G. T, 


An Error in Maxwell’s “Electricity and Magnetisn 
It may be allow'ed to me to remark that the error mention 
on pp. 172 and 223 of Naturk has its origin really in Hel 
holtz’s renowned paper (“ Ueber die Erhaltungder Kraft,” l8i 
p. 67), and that it thence found its way into most of Uie te 
books on electricity. It has sometimes been detected and hint 
at ; for the fii-st time, I believe, in C. Neumann’s paper publish 
in the Bcr. d. k, slicks, Ges. d, IViss^ at Leipzig (187 
“ Klektrodynamisclie Untersuchungen mit besonderer Riicksit 
auf das Princip der Energie.” There we find (p. 436) t 
formula — 

Tv + T^Vi = 

dt dt 

which i-^ identical with the equation of energy given in Natur 
p. 223, if we put — 


Weight and Mass 

Till some quite new facts are discovered, such a> shall force 
us to reconsider our convictions (wdiich have not been lightly 
formed), I do not think it profitable to accept a nuasi-meta- 
nhysical challenge from my friend Prof, (ireenhill. lie has at 
heart, as strongly as I have, the cause of dcfiuiteuess anti accu- 
racy: — and if he, a> is natural for one in his pf»sition, feels 
inclined to sympathise with the “vernacular” of Engineer^ 
rather than object to it as I do, there is nothing for it but to 
agree to difter. My /cmarks on thi.*, aspect of the subject w'crc 
of the most cursory and general character ; and I went so far as 
to say that, as the book in question was written by a practical 
man for practical men, “ perhaps w'e ought not to complain.” 

I cannot, however, go so much further as to allow, with Prof, 
(ireenhill, that it is “ perfectly correct ” to use the words pound 
or ton “ side by side in two senses.” As regards this practice 
I, in turn, must quote from an unpublished letter of Cleik- 
Maxwell’s. [The passage purports lo be part of a (reported) 
speech by a well-known Evolutionist.] 

“He regretted that so many .... were in the habit of 
employing the word in a sense too definife and limited to be of 

any use in a complete theory He had himself always 

been careful to preserve that largene-s of meaning which was 
too often lost sight of in elementary works. This was best done 
by using the ivord sometimes in one sense and sometime:^ in 
another ; and in this way lie trusted he had made the word 
occupy a sufficiently large field of thought.” 

I have three other remarks to make upon Prof. GreenhilPs 
letter : — 

(1) He shows the absurdity of defining the weight of a body 
as “the force with which it is attracted by the earth.” (/f 
course such a definition must necessarily be absurd provided it 
comes after an explanatron (given by Prof. Greenhill) that 
“weight” is to be understood in the sense of “mass.” But 
from this explanation itself it would unfortunately follow that 
a body has weight even when it is no longer heavy ; as, for 
instance, when it is in a (supposed) cavity at the centre of the 
earth ! Prof. Greenhill says that “ weight ” is “ used in ordinary 
language in most cases ” in the same sense as “ mass.” Surely 
the great majority of men regard weight from the point of view 
of the sublime Porthos : — 

“ Ma vaisselle d’argent . . . . qui doit peser dc miJlc i 
do^e cents livres, CAR je pouvais ^ grande peine soulever le 
coffre qui la renferme, ct ne faisais que six fois le tour de ina 
chambre en le portant.” 

(2) He also speaks of certain difficulties imposed by the 

rV® ® ^ ascribe to them so lofty an 

ongm. They are the offspring of the dogmatic ignorance which 


The fornmlu is followed by the remark that it agrees entire 
with the formula given by Helmholtz, the only difference bci 

the labt term which in the latter is wanting ; thus we m 

say that by Helmholtz the potential energy of the system i 
variably is expressed by zero. 

Being formerly unaware of Neumann’s researches, 1 , ] 
another way, came to the same results, see the paper “O 
Pritici]^ <ler Kncrgie in seiner Anw'endung auf die ponderotn 
torischen und elektromotorischen Wirkungen dc^ eleklrischi 
Stromes,” published in the Sitzher, d, k\ bohm. Ges. d. \Vi\ 
(r'/i/fT Natur L, vol. xxxii. p. 308). In this paper I have hinted 
one probable cause of this and similar mistakes and their rel 
lively difficult discovery, of w hich the rci>ctition of the error : 
the best text-boob is a decisive proof, ‘rhis cause I believe 
be the trivial circumstance that there is no consistent ajl 
generally accepted notation of the different forms of potent^ 
and energy, rhis renders the comparison of different writiii 
on this subject bometimes quite perplexing. When, for exampl 
two authors denote the same thing, the one by F, the other I 
- and when the first wtUcs the expression d\^ 7 \ 7 lF)}^ 
the form — 

Tf/\/lF + TJd 7 \ -r T.Fdr^, 
the other the identical expression —d[ 7 \ 7 ’^l^) in the form — 

- 7 \d{ 7 \V) - 7 \d{ 7 \,r), 
it may happen that they themselves and aLo other readers ov 
look the difference of sign, and that they continue to reason | 
if their V were identical. Such mistakes occur oftener than 
supposed. See the interesting note at the end of Sir Willil 
Thomson’s paper on “ Capillaiy Attraction,” Nature, 
xxxiv. p. 369. 

Could there not be found a means of avoiding the inc| 
venicnces caused by such mi.stakes and the loss of labour sp 
in detecting them? 1 dare not hint at the po.ssibility of ] 
international system of notations of the most important ph| 
cal quantities ; thoroughly consistent, and recommended by 7 
highest scientific authorities ; for the realisation of such a systj 
would probably meet difficulties quite insurmountable. 

Prague University, March 12 A. SXVDLSI 


Tabatheer 

Mr. Dyer in his article on “Tabashcer ” in Nature 
P'ebruary 24 (p. 396)1 throws out the suggestion that the si 
deposited in tne joints of bamboo may have undetgone a proi 
of dialysis. It may be of some interest to him, and to your rea< 
generally, lo learn that plates of transparent compact silica, Si 
may be formed by dialysing the basic soda silicate. Foui 
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five years ago I discovered this, and succeeded in producing 
plates a quarter of an inch in thickness and four inches in 
diameter, by placing the basic silicate of soda within a dialyser, 
which was floated on dilute sulphuric acid, 1 part to 20. 
The plate of silica was formed in the floated vessel. A simitar 
result may be obtained by placing in a wide test-tube a portion of 
basic silicate. Taking care that the upper portion of the tube 
is quite free from adhering silicate, the dilute acid should be 
poured on to the surface of the silicate without disturbing it. 
After a few hours the silica is eliminated in a crystalloid form. 

Possibly the first process may help us to understand how 
tabasheer may have been deposited, while the second may 
throw some light on the formation of raphides, carbonic or some 
other acid being the active agent. 

16 Savile Street, Hull, March 15 Thomas Rowney 


A Method of Illustrating Combinations of Colours 

In Nature, vol. iv. p. 346, there is a description by Mr. 
Allen, of Sheffield, of some methods of showing the combina- 
tion of various colours on a screen. He used a biunial or dis- 
solving view ** apparatus to produce overlapping disks of colours, 
and also three lenses mounted close together in place of the 
ordinary single lantern objective, and giving images of three 
apertures in a lantern slide, close to which were placed cells of 
coloured liquids. 

His experiments suggested to me the following method, which 
I have used for some years past, and for which only the ordinary 
single optical lantern is required. 

A lens 10 cm. in diameter and 15 cm. focus is cut in half, 
and the two halves are mounted in frames so as to be capable of 
sliding past each other precisely in the same way as the divided 
object-glass of a helioineter. The motion is given by a pinion 
acting on racks in the same way as in the ordinary double- 
barrelled air-piinip. 



In the frames which carry the semi lenses are cut grooves in 
which slips of coloured glass, or gelatine, or cells of coloured 
liquids may b^ placed ; and the whole is fitted on (he nose of 
the lantern in place of the usual objective, a diaphragm with 
round aperture about 3 cm. in diameter being put into the slide- 
holder. 

Thus, when the two semi-lenses are so placed as to have their 
principal axes coincident, they act as a single lens and form 
one image of the aperture on the screen : but when they are 
moved past each other by turning the pinion, two disks of light 
are shown which can be separated entirely or made to overlap 
to any required extent. If, then, glasses or liquids of any given 
colours are placed in front of the semi-lenses, the compound 
colour produced by their union can be easily shown, cither 
simultaneously with the component tints, or alone by accurately 
superposing the disks, thus avoiding any disturbing effect of the 
intrusion of other colours upon the eye. 

It is in this way easy to show, taking four prominent colours, 
blue, green, yellow, and red, that blue -f- yellow = white ; 
blue -f red = purple ; green + red = yellow, 8 cc, 

In place of coloured liquids, which are “ messy ” and liable 
to change, I almost always use coloured glasses, either singly or 
superpjo^ed (cobalt-blue, for instance, cemented to *‘signal- 
green ** glass gives a good pure blue). Such glasses can by 
.. patient and careful selection be obtained of almost any required 
tint and intensity. H. G. Madan 

Eton College, March 26 


lce-Per*oi on the Altai Range 

It is generally assumed that in the Altai Range there are no 
traces of so-called ice-ages. Hitherto, however, only ridges on 
the borders of the Altai Mountains have been examined. The 
geological phenomena of the mid- Altaic regions are still almost 
quite unknown. In the course of last summer it happened to 
me to visit some parts of the south Altaic regions — the Narim 
Range in the vicinity of Altaiskaia, Stornitza, or Koton Karagay, 
the neighbourhood of the Cossack settlement Oorool, then 
the so-called Katoon’s Pales with their snowy giant Belooha. 
Subsequently I travelled in the valleys of the Belaia and Cher- 
naia Berels, and visited the valley of the Arassan lakes and some 
other places. Everywhere I was struck by many and various- 
traces and remnants of a large icy cover, which has left 
either strong glacier deposits, or abundant remains of moraines, 
or pieces of granite covered with lines. The valleys, too, bear 
on them the indubitable signs of glacial origin. In a word, there 
can be no doubt as to the existence of a large ancient icy cover 
here. Were these glaciers contemporaneous with the ice-age of 
Europe and North America, or do they present themselves as a 
quite independent system ? My own observations convince me 
of their independence. The Altaic ice-period had, I think, its 
own causes. The Altaic system uf mountains is of great 
antiejuity ; and its ridges were probably much higher at one time 
than they are now. Perhaps the whole system rose far above 
the line of eternal snow, although at present this line is reached 
only by some of the highest summits. It is probable, too, that in 
those very remote times the meteorological conditions of the 
country were far harsher than at present, because glaciers were 
more numerous and descended lower, digging the V-shaped 
valleys of the Katoon River, of the White and Black Berels 
Rivers, of Chindagatooy, &c. 

The question of the periodicity of glacier-ages has again been 
raised lately, and perhaps it is from the Altai and from the 
Blue Alps that we may obtain the solid data for the complete 
solution of this very important question. A. Biai.oveski 

Oostkamenogorsk, November i, 1886 

A Claim of Priority 

J’ai eii recemment I’occasion de lire dans le Philosophical 
Magazine (Aout 1S86) la description tr^s-interessante d’un “in- 
tegrateur sphtfrique,” combine par Mr. Frederick John Smith, 
ct qui scmble etre une modification de celuidu Prof. Hele-Shaw. 
Mais i’idee premiere de ces appareils, et e’est sur quoi je dois 
appeler votre attention, m’apparlient sans doutc, car dans le 
No.63odu journal anglais Nature (Novembre 24, 1881) j’ai 
donne la description d’un “ Anemometre Integrateur,” fonde sur 
le mtmie principe, et qui a cle plus tard cite dans le Quarterly 
Journal of the Royal Meteorological Society (No. 43, 1882), par 
Mr. Laughton (“Historical Sketch of Anemometry and Anemo- 
meters ”). 

La modification imaginee par Mr. F. J. Smith, tendant k 
supprimer ou a amoindrir, autant que possible, le moment 
d’inerlie de la sphere, me parait excellente, surtout s’il fallait 
transmettre des vitesscs quelqucpeu considerables. Mais quand 
il s’apjit simplcment d’enregistrer celle du vent sur une echelle 
moderce, je crois que la forme primitive suffit, et, d’apres plusieurs 
essais que j’ai faits, une bille d’Ivoire roulantsur dcs cylindres de 
bronze e’est ce qui donne les meilleurs resultats. 

Je vous prie. Monsieur le Directeur, de vouloir bien faire 
constater d.ans votre estimable journal cette reclamation de 
priorite, ainsi que .d’a^reer mes plus sinceres remerciments et 
I’assurance de ma consideration trw-distingu^e. 

Observatoire de Madrid, le 12 Mars V. Vf.ntosa 


Oktibehite or Awaruite ? 

In the notice of the proceedings of the Geological Society of 
London (Nature, December 23, 1886, p. 190) the discovery in 
New Zealand of a nickel alloy allied to oktibehite appears to be 
claimed by Prof. Ulrich, of Dunedin. This requires explana- 
tion, as the mineral was first determined, and named awaruite^ 
after the locality, by Mr. W. Skey, Analyst to the N,Z. Geo- 
logical Survey Department on September 28, 1885, and 
described by him in a paper read on October 2$, 188$, and pub- 
lished in the local papers at the time, as well as afterward in the 
Transactions of the N.Z. Institute, vol. xviii, issued May x886. 
A notice of it is also given in my twenty-first annual Museum 
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and Laboratory Report^ June 1886, of ud)ich 1 inclose a marked 
copy. It will be observ^ that while Ulrich accepts the identity 
of the New Zealand alloy with okiibehite^ Skey’s analysis shows 
that its formula is 2Ni + Fe, while that of the latter mineral is 
Ni + Fe. James Hectok 

N.Z. Geological Survey Office, Wellington, N.Z., 

February 9 


AERIAL VORTICES AND REVOLVING 
SPHERES 

A STRIKING series of experiments on aerial vortices 
and revolving spheres has lately been made by M. 
Ch. Weyher, one of the directors of the important 
establishment for mechanical constructions at Pantin. An 
account of these experiments, with illustrations, appeared 
in a recent number of Lit Nature (February 26). As the 
results obtained by M. Weyher are very interesting, wc 
reproduce the more important figures, and translate the 
descriptions given by our French contemporary. 

Fig. I. — Aerial Vortices. — A glass cylinder of about 
o*4om. in diameter by oyom, in height, has an upper 
cover, pierced by a hole through which passes the shaft 
of the drum, the latter being formed of one or two 
paddles of cardboard put cross-wise upon the vertical 
shaft. I 

The cylinder contains some sawdust, or, better still, 
some oatmeal. If the oatmeal is put at first so as to form 



a cone or mound, and if the drum is turned round, a little 
waterspout can be seen forming at the top of the mound. 
Gradually the mass of oatmeal sinks into a hemisphere. 

The matter runs without ceasing into spirals from the 
circumference to the centre ; there it fonns at first the 
lower cone, and then the upper reversed cone, in which 
the particles of oatmeal describe spirals, going from the 
centre to the circumference. 

The whole system describes a primary general sphere, 
more or less distorted, the centre of which (where the 
two cones meet) is more or less deranged by the earth’s 
gravity. If this is looked at from above, a hollow funnel 
IS sttn upon the axis : it is there that the air is most | 
rarefied by rotation, and it is there that the finest particles 
come. 

Substituting for oatmeal in the apparatus small light ! 
wloons in^ted with atr. the general movement can be | 
followed. When the balloons are on the exterior ctfctnn* i 


ferences, they fall in slow spirals ; when they reach 
circumferences nearer the axis of rotation, they ri 
rapidly upon a helix at a much more extended pace. I 
short, the experiment shows that, given a mass of air, if 


movement of rotation round a vertical axis is imparted to* 
it this air falls constantly by the exterior circumfer-,; 
cnees, and rises by the interior circumferences, and the 
u^/iole volume passes unceasingly llirough the centre of 




the vorie drawing into it s movement the substances c 
particles therein im nersed . 

Fig. 2. — A plate of glass or any other material is place 
below a drum with paddl es ; when this drum is put i 
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motion, we immediately place upon the plate a disk or a 
coin, to which the fingers give a first movement of rota- 
tion round ope of its diameters. 

The hand being ouickly drawn back, the a^ial vortex 
continues to make the coin turn round like a top, and 
absolutely keeps it captive in its radius of action. The 
coin, while turning upon one of its diameters, makes a 
sphere, and a later experiment will show that a revolving 
sphere constitutes a centre of attraction. 

Fig. 3 . — EquUibrium of Revolvinif Spheres , — A free 
sphere keeps itself in equilibrium, and turns round another 
sphere, to which a rapid movement of rotation is imparted. 

The apparatus consists of a pin, A, which is able to 
turn in a support, and has a pulley, made to receive a 
transmitted movement. Upon the pin a is placed a 
sphere, s, composed of from eight to ten flat circular 
pieces (these may be either flat disks, or disks cut into 
a crescent shape ; it does not matter which). The pin 
may be at any angle whatever to the horizon ; in this 
experiment it is inclined at 45 \ but it may be horizontal 



Fjc. 4. 


or vertical. The angle of 45“ was chosen because it 
seemed to be most difficult for the experiment, which 
would therefore be the more conclusive. When the 
sphere s is turned round rapidly, you feel on the 
hand a strong blast which escapes all arouJid from its 
equator. Bits of paper which are placed near it are 
'thrown far away. Nevertheless, if a balloon is put near 
this blast, it is quickly attracted towards the revolving 
sphere, and describes orbits round it in the plane of the 
eouator. As the experiment took place in a room, 
where there were obstacles producing eddies, and 
as also gravity has too much effect by reason of the 
proximity of the ground, it is very difficult to obtain a 
regular nifovefneilt. The balloon comes easily in contact 
with the revolving sphere, and is then driven away by the 
collision too far to be caught again. A very simple con- 
trivance consists in placing round the sphere s a wire 
guard or circle of iron, F, i millimetre in diameter, 
attached to the support by three similar wires. 

The balloon will then keep on turning round the motive 


sphere, even ceasing to touch the guard in the lower part 
under the action of gravity. The experiment can be made 
in different ways, and the gpiard may even be suppressed, 
but these variations teach us nothing new. 

In study ir^g the vortex movements which the sphere 
imparts in the medium in which it is plunged, we easily 
calctilate the ratio of the attraction which it exercises on 
the balloon. 

Fig. 4. — The guard of the revolving sphere is taken 
away, and we place parallel to its equator a circle of paper 
with an interior diameter greater than the exterior dia- 
meter of the sphere ; the circle is caught into the move- 
ment of rotation, and maintains itself strongly in the plane 
of the equator. 


ON OLDHAM I A 

H E organifc origin of Oldhamia has often been disputed. 

^ Originally described by Edward Forbes from speci- 
mens found at Bray Head, near Dublin, in rocks of the 
Cambrian formation, it has been found in a few other locali- 
ties in Ireland, in rocks of a similar formation. In the 
dispute the weight of the evidence has seemed to be in 
favour of the views of Forbes, Jukes, Harkness, and 
Kinahan, that this lowly form is a fossil probably belong- 
ing to the Polyzoa, or to the Sertularian Polyps. So the 
matter has stood for a long time. A recent paper by 
Prof. W. J. Sollas, published in the Proceedings of the 
Royal Dublin Society for January last, once again opens 
the discussion. In the hope of throwing light on this 
problematical structure, thin slices for microscopic ex- 
amination were cut, both parallel and transverse to its 
planes of cleavage. When these were placed under the 
microscope, all trace of the Oldhamia structure appeared 
to have vanished. An examination with the unaided eye 
showed, however, that it was still there, presenting itself 
as narrow, undulating, and branching bands of a lighter 
colour than the surrounding matrix. Its appearance, 
moreover, varied in an extraordinary manner according to 
the direction in which it was viewed. Looked at obliquely 
in a strong light, the thread-like bands are brilliantly 
illuminated, and appear fiintly coloured with spectral 
tints ; looked at directly, the bands become fainter, and 
are less clearly distinguishable from the matrix. In cer- 
tain positions the slice taken at right angles to the bed- 
ding has an appearance somewhat suggestive of shot-silk, 
and, from the planes of cleavage, markings which remotely 
resemble in form the dendritic markings of Sutton stones 
extend into the surrounding matrix. 

These appearances suggest the presence of some mine- 
ral possessing high reflection or refraction arranged in 
more or less parallel planes. Mr. Teall, in the same 
paper, gives full details of the mineral characters of 
the rock. Aided by these, Dr. Sollas finds that the 
lignter- coloured bands, which correspond to the Oldhamia 
markings, owe their distinction from the surrounding 
matrix to the presence of an excess of sericite scales ; 
and that the curious shot-silk appearances are produced 
by the local deflections of these scales from parallelism 
with the cleavage planes into directions tangential to 
curves, which are probably transverse sections of those 
long ridges which, when seen on the exposed surface €»f 
a cleavage plane, are recognised as the usual form of 
Oldhamia. It would appear possible that these ri^es 
are wrinklings of the cleavage planes produced during 
the shearing which led to their formation. These obser- 
vations were made on the form known as 0 , radiata^ and 
in some supplementary remarks Dr. Sollas adds that 
when Oldhamia is present it shows itself on tla« surface 
of the laminae as rounded discontinuous ridges, which 
are without definite boundaries, and have the appearance 
of fine wrinkles. When the phyllode is fractured obliquely 
to the cleavage laminae, the Oldhamia markings are mund 
to extend through the rock as fine ridges or wrinkU^ 
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which mark the surface of oblique fracture in a similar 
manner to those of the cleavage face* 1 n fact, the appear- 
ances are remarkably similar to those of auswetcnunf^s- 
clivage, described by Heim in his “ Gibergsbildung”; but 
the observations throw no light on the remarkable radiate 
form sometimes assumed by the structure. In a paper in 
the same journal Mr. Joly mentions that, in examining 
specimens of O, antiqua and O, radiata^ he detected the 
following peculiarity : a sunken or depressed delineation 
of one form accompanied a raised or relieved delineation 
of the other form. Thus, if on any specimen O. antiqua 
appeared as a depression, on that same surface the O, 
radiaia appeared in relief. 

From this observation it appeared probable, if any 
meaning was to be attached to the relation, that a further 



relation would be found to obtain between the mode of 
delineation and the position in the rock. This, a further 
examination revealed ; in this order : on the upper surface, 
or what w'as most probably the surface of deposition (the 
cleavage of the Cambrian slate of Bray Head coincides 
generally with the plan of bedding), the O. radtaia 
appeared invariably as a depression, the O, antiqua in 
relief. 

When fragments were peeled off the slate, the marks 
were found to be transmitted, or extending to the layers 
beneath, so that lines on the upper are seen as continued 
on the adjacent lower layer, this, too, for thicknesses 
exceeding a millimetre. The accompanying woodcut 
recalls the appearance of a surface of rock in which this 
is fairly well shown. 


OJV THE DISTRIBUTION OF TEMPERATURE 
IN THE ANTARCTIC OCEAN ^ 

I N the regions of the Antarctic Ocean where icebergs 
are numerous, and where in winter the sea-water 
freezes, the distribution of temperature in the deeper 
layers of water is peculiar. The facts are detailed 
in the Challenger Narrative” (vol. i.). The general 
result of her observations went to show that, from the 
most southerly station, a wedge of cold water stretches 
northwards for more than 12* of latitude, underlying 
and overlying strata at a higher temperature than itself 
(p. 418). 

Although the conditions and facts likely to throw light 

' Abstract of a paper read by Mr. J. Y. Biicbanan before the Royal 
Society of Edinburgh, March ai, X887. 


upon the cause of the existence of this cold intermediate 
or superficial stratum overlying water which at any rat< 
in its upper layers has a temperature higher , than that o 
freezing distilled water are discussed, no satisfactory 
explanation of the phenomenon is given. One importan 
fact is noticed at page 421. “The fact that the col< 
wedge above referred to extended north just as far as th< 
icebergs did in March 1874 points to there being som< 
connexion between the temperature and the presence o 
melting icebergs.” It is well known that icebergs consis 
of land-ice, which is as nearly as possible pure frozex 
water, and melts in the air at 32* F. It was thought tha 
the effect of immmersion of such a substance in a mediun 
having a temperature 3° F. lower than its melting-poin 
would be to indefinitely preserve it, that in fact only th< 
lower surfaces of the icebergs large enough to reach to s 
depth of 300 fathoms would suffer any melting at all 
The existence of the cold stratum was ascribed wholly t< 
the cold brine, separated from the ice on the freezing 0 
the sea-water, sinking downwards with an initial tempera 
turc of from 28^*5 to F. This cause, though existinj 
and in operation, is quite inadequate to produce the effec 
observed. In Dr. Otto Pettersson’s admirable work “ Oi 
the Properties of Water and Ice,” undertaken in con 
nexion with the work of the Vega Expedition, there is j 
footnote at page 318 where he says : “ As a thermomete 
immersed in a mixture of snow and sea- water which i 
constantly stirred indicates - S C., we may regard thi 
as the upper limit of the freezing and the nether limit o 
the melting temperatures of sea- water.” In a review c 
Dr. Pettersson's work in Nature (vol. xxviii, p. 417) 
expressed doubt of the accuracy of this observation, bu 
on repeating it I found it to be confirmed. It affords ; 
complete explanation of the cold wedge of water in th 
Antarctic Ocean and the dependence of its thickness oi 
the range of icebergs. These enormous islands of ice, ; 
a very large proportion of which rise in tabular form to 
height of 200 to 300 feet above the sea, float in man 
cases with their lower surfaces at a depth of from 250 t 
300 fathoms. I'he warmer and denser water coming fron 
lower latitudes (see “ Challenger vol. i. p. 428) bathe 

these lower surfaces, the temperature of the mixture a 
the surface of contact falls, the heat abstracted from th 
sea- water melts a corresponding amount of the ice of th( 
iceberg, and a saline solution is produced, less salt an 
therefore lighter than the water away from contact wit 
the iceberg, and having a temperature which depend 
immediately on the strength of the resulting solutioi 
Being lighter than the surrounding water, this resultin 
solution necessarily flows up along the sides of the her 
to the surface, and its place is taken by fresh undilutc 
sea- water which in its turn is cooled, diluted, and tran 
ferred to the surface. The result is the production of 
mdst energetic engine of circulation and means of coolin 
and equalising the temperature of the water within tl: 
reach of icebergs. As there is continual renewal of tf 
ocean water brought into contact with the ice, and as ii 
composition is constant, the temperature produced 
practically constant, namely 28'’'8 to 29'* o F., or - i”7 1 
— C. The layer of lighter water from 50 to J 
fathoms thick at tne surface is due principally to th 
melting of land-ice, though it is also due in very sma 
proportion to the melting of seadee. 


TaUf givinj^ the temperature at which ice melts in sea-wat 
containing different percentages of chlorine 


Temp. C. ... 

... 1®X> 


l’*2 


i’*4 

Per cent. Cl... 

... 1*040 

1*131 

1*222 

1-3*3 

1*404 

Temp. C. 

.. i’'5 

i"*6 


i"*8 

l"*9 

Per cent. Cl... 

... **495 

VS^ 

1*678 

1*769 

i*88c 


This table is taken from a P^ptr on ice and brim 
communicated to the Royal Society of Edinburgh ^ 
March 21, 1887. 
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The density (at 15^*56 C.) of the sea-water which comes 
contact with the lower surfaces of the icebergs is 1*0255, 
lich represents a chlorine percentage of 1*90. Ice 
tually Melting in this water would produce a temperature 
- i'**92 C. when ice is immersed in this water it lowers 
temperature, and a portion of the ice is melted, produc- 
I dilution. The concentration, therefore, or chlorine 
rcentage, which will determine the melting temperature 
the ice, will be a little lower than that of the original 
a- water. From the Challenger observations we see 
at, on the confines of the pack-ice the cold stratum of 
Iter has a uniform temperature of 29“ F. ( - i'’*67 C.). Ice 
sits at this temperature in sea- water containing 1*65 per 
nt. of chlorine. In this process ice is melted, so that 
o grammes pure warm sea- water become 1 19 grammes 
diluted cola sea-water. It will be observed that the ice 
lich has been formed in the atmosphere at a tempera- 
re of 32® F. comes in this way to be melted at a tem- 
irature of 29* F. ; and the pressure exerted by the 300 
thorns of sea-water, though it may assist in the lowering 
the melting temperature, is insufficient to account for 
e amount. 


0 FIND THE DA Y OF THE WEEK FOR ANY 
GIVEN DA TE 

AVING hit upon the following method of mentally 
computing the day of the week for any given date, 
send it you in the hope that it may interest some of 
>ur readers. I am not a rapid computer myself, and 
I find my average time for doing any such question is 
Kiut 20 seconds, 1 have little doubt that a rapid computer 
3uld not need 15. 

Take the given date in 4 portions, viz. the number of 
nturies, the number of years over, the month, the day 
the month. 

Compute the following 4 items, adding each, when 
und, to the total of the previous items. When an item 
total exceeds 7, divide by 7, and keep the remainder 

Century ~I tern. or Old Style (which ended 
sptember 2, 1752) subtract from 18. For New Style 
'hich began September 14) divide by 4, take overplus 
>m 3, multiply remainder by 2. 

The Year- Item. — Add together the number of dozens, 
e overplus, and the number of 4’s in the overplus. 

The Month- Item. — If it begins or ends with a vowel, 
btract the number, denoting its place in the year, from 
►. This, plus its number of days, gives the item for the 
llowing month. The item for January is for 

sbruary or March (the 3rd month), “ 3 ” ; for December 
le I2th month), “ 12.” 

The Day-Item is the day of the month. 

The total, thus reached, must be corrected, by deduct- 
g “ I (first adding 7, if the total be “o”), if the date 

1 January or February in a Leap Year : remembering 
at every year, divisible by 4, is a Leap Year, excepting 
ily the century-years, in New Style, when the number 

centuries is not so divisible {e.g. 1800). 

The final result gives the day of the week, ‘‘ o mean- 
g Sunday, ** i ” Monday, and so on. 

Examples 
1 7 83, September 1 8 

17, divided by 4, leaves " i over ; i from 3 gives “ 2 ” ; 
ice 2 is 4.” 

83 is 6 dozen and ii, giving 17 ; plus 2 gives 19, i.e, 
7 ) 5*” Total 9, i.e. “ 2.” 

The Item for August is ^‘8 from 10,” 2” ; so, for 

J^ember, it is « a plus 3,” i.e. " 5.” Total 7, le. " o,” 
Inch ijoes out 3 

18 gives “4.’' Answer, " Thursday” 


1676, February 23 
16 from 18 gives “ 2.” 

76 is 6 dozen and 4, giving 10 ; plus l gives 1 1, i,e, “ 4.” 
Total « 6.” 

The item for February is 3.’* Total 9, i.e. 2.’* 

23 gives " 2.” Total “ 4.” 

Correction for Leap Year gives “ 3.” Answer, 
‘‘ Wednesday” Lewis Carroll 


NOTES 

In the Report submitted yesterday at Edinburgh to the half- 
yearly general meeting of the Scottish Meteorological Society, 
the Council state that the work at the Ben Nevis Observatory 
continues to be carried on by Mr. Omond and the assistants in 
the same highly satisfactory manner as has been recorded in 
previous Reports. In addition to the laborious work of observ- 
ing at all hours of the day and night, of reducing the observa- 
tions, and forwarding copies for the Society and the Meteoro- 
logical Council, the staff of the Observatory has given very 
effective assistance in the preparation of the tables of the 
meteorology of Ben Nevis now in the press. Several interesting 
researches are being conducted at the Observatory, the results 
of which will be communicated to a future meeting. The 
Directors took steps last autumn to raise subscriptions to clear 
off the debt on the institution, and to establish a low-level 
station at Fort William, at which hourly observations may 
be made for comparison with those at the Observatory. It 
is only by two sets of observations at the top and bottom 
of the mountain that the Ben Nevis Observatory can be utilised, 
with the doired success, in the furtherance of meteorological 
science, but particularly in that branch of it which concerns the 
improvement of the system of forecasting the weather of the 
British Islands, 

On Tuesday evening last the Lord Advocate stated in the 
House of Commons that the Scottish Universities Bill would 
shortly be introduced. 

The Paris Medical Faculty has decided to alter considerably 
the mode of competition for its Fellowships. The general object 
of the changes is to secure more original workers. The thesis 
(which has usually been the work, not of the candidate himself, 
but of his friends) is to be suppressed. Each candidate will 
henceforth have to deliver a lecture on his own scientific 
researches. 

The PVench Chamber of Deputies has decided that the build- 
ings of the College of France shall be considerably enlarged. 
Fifty years ago, when this institution had only seventeen pro- 
fessors, its present buildings were sufficient ; but now, when it 
has forty-one professors, they are very inadequate. It is to 
have four new lecture -rooms, a geological gallery, a set of rooms 
for other collections, a library, a meeting-room for professors, 
and eight laboratories. These additions will cost over 9,000,000 
francs. 

The Anatomical Society, founded last September at Berlin, 
will hold its first general meeting at Leipzig on April 14. The 
Society has now over 170 members in England, Germany, 
Austria, Hungary, Switzerland, Holland, Belgium, Scandinavia, 
France, Russia, Italy, and North America. 

Dr. Hans Reuch, who has lately devoted much time to the 
study of earthquakes in Norway, has issued a tabulated circular, 
which has been reproduced in the entire Norwegian Press, 
requesting that reports of any phenomena observed in con- 
nexion with earthquakes may be sent to him. By Government 
permission all such reports may be transmitted through the 
j post free of charge. Dr. Reuch asks especially for information 



NATURE 


518 


\Marck 31 , 188 ^ 


on the following points ; exact time of occurrence of the earth- 
quake ; the time compared with that of the nearest railway or 
telegraph station ; locality of occurrence, and whether felt 
indoors or in the open ; nature of soil ; what the observer was 
occupied with ; how many shocks were felt ; nature of motion, 
undulating or oscillating ; from what direction the shock came ; 
whither it went ; how long the motion lasted ; what were its 
effects ; did the shock resemble others experienced by the 
obsen^er ; was there any sound ; was the sound heard before or 
after the earthquake ; what was the interval between the 
shocks; uere phenomena of restlessness in animals, or pecu- 
liarities of the weather, observed ; if near sea or lake, were 
there any strange motions in ‘he same ; the names of any 
other persons who are known to have noticed the earthquake. 
Earthquake phenomena having l)een more than usually frequent 
in Norv ay during the past year, it is believed that Dr. Reuch^s 
circular may be of considerable service to science. 

Ai' a meeting of the Japanese members of the Seismological * 
Society of Japan held at the Imperial University on January 
20 (according to a report in the yapan Weekly Mail) two 
piipers were read in Japanese. The first was by Mr. Kikuchi, 
on the geology of Corea. In it the writer described the geo- 
logical map made by Prof. Gottsche, who vbited that country 
after leaving Japan. The paper a\s(j gave a description of the 
gejlogical formations and the mineral found in the different 
provinces of Corea, and showed that Corea ditlers from Japan 
in the fact that these formations in the former country are 
much older, and on that account inoic stable, than those in the 
latter. This, Mr. Kikuchi thought, might account for the com- 
parative absence of seismological phenomena in Corea, The 
second paper, by Mr. S. Sekiya, was on recent destructive 
earthquakes. The writer described in succession the causes 
and effects of the earthquake which occurred in Japan on Feb- 
ruary 22, 1880; the earthquake at Ischia in 18S3 ; the shock of 
October 15, 18S4, in Japan ; tlie earthquakes in Spain in 1884 ; 
those of the United States of last year ; and the shock of January 
15 in Japan. It was pointed out that the three earthquakes men- 
tioned as occurring in Japan were ver)' similar in their intensity, 
and that they extcndeil over nearly the same area ; but, with 
regard to their place of origin, the vvritcr said the first two 
shocks originated in Tokio Hay, or in the ocean beyond the 
peninsula, while that of the present year originated in a spot to 
the south-west of the two previously mentioned. A third paper 
on the meteorology of Tokio was postponed. It appears from 
this and other reports w’hich we have published from time to 
time that the Japanese Section of the .Seismological Society, 
where the papers are read in the Japanese language, is, like the 
parent Society, in a very flourishing condition. It evidently 
supplies a demand for this department of science amongst 
Japanese who know no language well except their own. 

At the first meeting of the London Commis.sion for the Mel- 
bourne Centennial International Exhibition, held on Thursday, 
the 24th inst., the chairman, Sir Graham Hcrry, said that the 
proposed buildings of the Exhibition would cover an area of 
more than 1,000,000 feet. It was decided that a deputation 
should ask Sir Henry Holland to take steps for the appointment, 
in connexion with the Exhibition, of a Royal Commission for 
the United Kingdom, and that the Foreign Office should be 
retiuested to communicate on the subject of the Exhibition with 
foreign Powers, India, and colonies other than Australasia. 

On Saturday evening last, a lecture on “ ITie Habits of Ants 
was delivered by Sir John Lubbock in the theatre of the Work- 
i ng Men’s College, Great Ormond Street. The lecturer gave an 
interesting account of some of the results of his own observa- 
tions, and brought forward much evidence to prove that ants 
possess “ something more than mere instinct.” 


By an Order in Councily dated March 7, Her Majesty has 
declared that the following antiquities shall be protected by the 
Ancient Monuments Act: (i) Little Kit’s Coty House, or the 
countless stones of Tottington, at Aylesford, in Kent ; (2) the 
chambered tumulus at Buckholt, in Gloucestershire; (3) the DruidV 
circle and tumulus on Eyam-moor, in Derbyshire ; (4) the Pictisb 
tower of Carlo way, in Ross-shire ; (5) the Ruth well Runic crosa 
in Dumfriesshire ; and (6) St. Ninian’s Cave, at Glasserton, in 
Wigtownshire. The Order will not come into force until it haa 
lain for forty days before both Houses of Parliament. 

In the so-called Seelberg, where in 1816 the mammoth 
group which is the chief ornament of the Stuttgart Museum 
was found, further excavations are being made under the direc- 
tion of Dr. Fraas. Many skeletons, weapons, and implements 
have been discovered, and Dr. Fraas is of opinion that the 
mammoth group found seventy years ago was artificially put 
together by prehistoric artists. 

In the American Naturalist there is an article by Mr. John 
Murdoch on what he calls “ some popular errors in regard to 
the Eskimos.” One of these “popular errors” is the notion 
that the Eskimos pass the winter “ in a sort of hibernation, in 
underground dens, living in enforced idleness and supporting 
life by stores of meat laid up in less inclement seasons.” Mr. 
Murdoch, who spent two winters at Point Harrow, says this is a 
wholly mistaken impression. In spite of the extreme inclemency 
of the climate, the winter, he asserts, is passed by the Eskimos 
“ in one continued round of activity,” and he gives a very inter- 
esting description of the manner in which they occupy themselves. 
Another “popular error” on this subject is the idea that the 
Eskimos always eat their food raw, and devour enormous quanti- 
ties of blubber. At Point Barrow, Mr. Murdoch found that 
food was habitually cooked, although certain articles, like the 
“black skin” of the whale, were usually eaten raw. Taking 
into account the fact that the Eskimos have no butter, cream, fat, 
bacon, olivc-oil, or lard, he doubts whether much more fat is 
consunjed by them than by civilised peoples. At I'oint Barrow 
the fat of birds and the reindeer was freely partaken of, but 
comparatively little actual blubber either of the seal or whale 
was eaten. “ Seal or whale blubber was too valuable,— for 
burning in the lamps, oiling leather, and many other purposes, 
especially for trade.” 

A BOOK on “ Sensation and Movement,” by M. Ch. Ferfc, of 
Paris, has just been published. The author tries to show how 
different sorts of sensations react upon the vasomotor and 
motor phenomena, as indicated by pletysphygmograph and 
I dynamometer. 

In a work on “The Nationalities of Bohemia,” lately pub- 
lished, Dr. L. Schlesinger shows that 37*11 per cent of the 
I population of that country are Germans, and 62*83 are Czechs 
' The limits within which the languages of the two races are 
spoken are generally very sharply drawn. There are 13,184 
inhabited places in Bohemia, and in 4304 of them German alone 
is .spoken, in 8473 the Czech language alone. In only 407 
places arc both languages used. 

The death is announced of Prof. Simon Spitzer, Profe^ r 
of Analytical Mechanics at the Technical High School of 
Vienna, the author of various well-known mathematical works. 
He died on March 16 at the age of sixty-one. 

The new University building at Upsala is approaching com- 
pletion. It has been in course of erection smw 1879, and wi | 
be one of the finest University buildings in Euro^. . 
be opened with great ceremony on May 18 next by M 
of Sweden, in presence of delegates from the principal foreign 
Universities. 
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Last week the American Government forwarded another 
isignment of whitefish ova to the National Fish-Culture 
sodatiom These have been taken from late spawners, and 
>ear more healthy than the batch sent in January. The ova 
I well **eyed,’* and in some cases are on the point of incuba- 
D. A consignment of the Californian trout ova, viz. the 
inbow (J?. irtJeus), has likewise been received by the As ocia- 
n from the American Government. This variety is likely to 
some highly popular in England on account of its unique 
iour and form and its capacity of gaining flesh rapidly. 

When the South Kensington Aquarium w»as closed, the sea- 
►ut which had been maintained there were transferred to 
nds in the Delaford Park Fishery ; and in February last 
iny ova were taken from them and crossed with the S. farioy 
in previous years. There are now a large number of 
bridised examples of . 5 *. ^ru//a in the ponds produced from ova 
sd in the South Kensington Aquarium and crossed in a similar 
inner. The two-year-old specimens are now about 7 inches 
ig, their size being much smaller than lliat of other trout of 
: same age. None of the fish have spawned. 

The meaning of the word “scientist” seems to he rather 
gue in the country in which it originated. In his annual 
dress as President of the Philosophical Society of Washing- 

l, lately published, Mr. John S. Hillings says the word was a 
inage of the newspaper reporter, and, “as ordinarily used, is 
ry comprehensive,” Webster defines a scientist as “one 
imed in science, a savant.'' Mr. Billings, however, thinks 
it the suggestion conveyed by the word “is rather that of one 
lom the public suppose to be a wise man, whether he is so or 
t ; of one who claims to be scientific.” In his address, the 
bjecl of which is “.Scientific Men and their Duties,” he him- 
If uses the term “ in the broadest sense, as including scientific 

m, whether they claim to be such or not, and those who claim 
be scientific men, whether they are so or not.” 

Prof. Sarcient, Director of the Arnold Arbjrctum of 
arvard College, estimates that five foreign trees arc planted in 
ew England to one native. Yet, of all foreign trees introduced 
to America, the willow alone, he thinks, has qualities not pos- 
jsed in a greater degree by some native. The European oak 
perhaps the most unsatisfactory deciduous tree that has been 
perimented upon ; it grows rapi<lly when young, but fails, 
len about twenty years old, from the cracking of the main 
:m, and then, after dragging out a wretched existence a few 
ars longer, it miserably perishes. The Scotch pine dies long 
fore reaching maturity, and the Austrian and the Corsican 
ne seem to be no better. The Norway spruce, which has been 
r many years the most wiilely cultivated foreign tree in Massa- 
usetts, becomes decrepit and unsightly just at that j^eriod of 
e when trees should become really handsome in full develop- 
ent. 

The Sonnblick Observatory, in the province of Salzburg, 
ustria, is the highest in Europe, being 10,177 above the 
irel of the sea. It was established chiefly through the exer- 
)ns of M. Kojacher, proprietor of the mines in that district, 
conjunction with the German and Austrian Alpine Club, and 
e Austrian Meteorological Society. Telephonic communica- 
m was established with Rauris, a distance of 15 J miles, and 
nervations were commenced in September 1886. Observa- 
)ns at such elevated stations offer much that is of interest to 
ience generally, and more especially as regards those problems 
meteorology which relate to the variations of pressure, tern- 
rahire, and humidity in the upper regions of the atmosphere. 

the Mettorologhche ZdtsckHft for February last, Dr. Hann 
ifes an interesting account of the first three months* observa- 
ms. The mean temperature in October was 25**9 F. ; in 
ovember 15* *3, and in December 8**1. In October, the de- 


crease of temperature with height during the barometrical 
minima was, generally, rapid. But during the barometrical 
maxima it was very slow in the lower strata, up to about 59^ 
feel ; then an increase of temperature with height frequently 
occurred. The periods of high pressure were generally warm 
intervals on the Sonnblick, and the periods of low pressure 
were CDld intervals. It is noteworthy, however, that the change 
of temperature with height, in the strata between about 5900 
feet and the summit, was almost independent of the conditions 
of weather, being nearly constant during the whole month, and 
amounting to about i''*3 F. per 328 feet (ic»o metres); while 
in the lower regions, from about 1300 feet to 5900 feet, it varied 
between and i'*'!. And, generally speaking, the same rates 
of decrease of temperature obtained in November and December. 
During the period of high pressure, on October 1 to 5, which 
was the warmest part of the month, the march of relative 
humidity showed a great contrast at the high stations and at 
the valley stations, humidity being greatest at noon at the high 
stations, and lowest in the valleys. As regards wind, it may be 
remarked that early in November the anemometer became a 
shapeless mass of hoar frost. It remains to be shown what use 
can be made of the observations on such elevated stations for 
the practical work of weather-forecasting. The observers of the 
Pic du Midi claim to have foretold, from the conditions at that 
Observatory, the disastrous floods that occurred in the South of 
France at the end of June 1875, and thereby to have rendered 
important services by their timely warning. 

The Norwegian Government has taken another step towards 
discovering the origin and nature of the terrible disease leprosy, 
which is so common on the west coast of Norway, by despatch- 
ing Dr. G. A. Hansen, Director of the Leprosy Hospital at 
Bergen, to North America, for the purpose of inquiring into the 
heredity of the disease among Scandinavian emigrants to the 
United States. 

Some interesting statistics concerning the libraries of the 
United States have been printed in America from adv'ance sheets 
of the forthcoming Report of the Bureau of Education. There 
arc in the United States 5338 libraries, each wdtii 300 volumes 
or over. Of these, 2981 have each 1 000 volumes or over. 
Forty-seven have each over 50,000 volumes ; and among the 
forty-seven are the public libraries of Boston, Chicago, and 
Cincinnati, and the libraries of Harvard, Columbia, Yale, 
Cornell, and Brown Universities. These forty-seven libraries 
aggregate 5,026,472 volumes ; and the whole list of 5338 
libraries aggregates 20,622,076 volumes, or one volume to every 
three persons in the country. In round numbers the United 
States lias one library to every 10,000 of population, though in 
many States the pro]iortion is far greater. New Hampshire, for 
example, has a library to every 2700 persons. Massachusetts 
and Connecticut furnish a library to every 3134 and 3479 persons 
I respectively. California, Colorado, Wyoming, and Michigan, 
i are well up on the list. Arkansas, which stands lowc'^t, has one 
: library to every 50, 158 of population. 

! Some time ago we reviewed a little book entitled “ A Year 
! with the Birds,” by an Oxford Tutor. A second edition has 
! now been issued. The author has added a chapter on the 
Alpine birds, and has also made a considerable number of 
additions and corrections in the original chapters. 

The annual general meeting of the Linnean Society of New 
South Wales took place on January 26. The usual address 
I was delivered by the President, Prof. W. J. Stephens, who pre- 
sented a general summary of all the scientific work included in 
the year's Transactions. He also drew attention to the labours 
of other scientific Societies of Australasia during the preceding 
year, and conclude<l with some observations on scientific 
teaching in general schools. 
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The additions to the Zoological Society's Gardens during 
the past week include a Malayan Bear {Ursm malayanus) from 
Malacca, presented by Mrs. Bingham ; a Common Squirrel 
{Sciurus vulgaHs\ British, presented by Mr. H. B. Meadows ; 
two Tree Pipits {Anthus arbor cus)y British, presented by Mr. 
W. B. Tegetmeier ; two Dwarf Chameleons {CkamaUon 
pumilus)y two Robben Island Snakes (CorofieUa phocarum\ a 

Toad {Bufo au^mticeps) from South Africa, presented 

by the Rev. G. 11 . R, Fisk ; two Pondicherry Vultures {Vultur 
catviis) from India, two Occllated Sand Skinks {Seps occiiatus)^ 
South European, purchased ; two Black Lemurs {Lemur macao)^ 
a White- fronted Lemur {Lemur alhi from), born in the Gardens. 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1S87 APRIL 3-9 

/pOR the reckoning of time the civil day, commencing at 
Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 

At Greenwich on Apn! 

Sun rises, 5h. 33m. ; souths, I2h. 3m. 22 ‘ds. ; sets, i8h. 34m. ; 
deck on meridian, 5” 18' N. ; Sidereal Time at Sunset, 
7h. 2im. 

Moon (Full on April 8) rise^, I2h. 29m. ; south*;, 2oh. 12m. ; 
sets, 3h. 4401.“* ; deck on meridian, 15’ 47' N, 


Planet 

Rises 

Souths 

Sets 

Decl. on meridian 


h. ni. 

h. ni. 

h ni. 


Mercury 

4 57 .. 

. 10 >0 ... 

ib 43 

2 13 S. 

Venus ... 

... 0 26 .. 

h 

21 20 

... 15 46 N. 

Mars . . . 

... 5 44 .. 

. 12 22 ... 

10 0 

6 44 N. 

Jupiter... 

... 20 16* .. 

1 22 ... 

6 2S 

II 1 2 S. 

Saturn... 

... 10 13 .. 

. iS 22 ... 

2 31* 

... 22 29 N. 


* Indicates that the rising In tha* of the precetlin;; evening and the ^ett^ng 
that of the fottowing morning. 


O:cultaiions of Star: ly the Moon (visible at Greenwich) 

Corresponding 

April S..r Di.a„. Reap. 

inverted image 

h n). h. in. o o 

7 ... 46 Virginis ... 6 ... 21 23 22 6 ... 351 275 

7 ... 48 Virgin i-} ... 6 ... 22 59 .. o 2t ... 28 271 

8 ... B.A.C. 4647 ... C ... 19 57 near approach 302 — 

9 ... 94 Virginis ... 6 ... i 12 ... 2 22 ... 59 273 

\ Occurs or. the foUot^inj; morning. 

April h. 

3 ... 13 ... Mercury btationarj'. 

9 ... 3 ... Jupiter in conjunction with and 3'' 20' south 

of the Moon. 

Saturn, April 3. — Outer major axis of outer ring = 4l"*9; 
outer minor axis of outer ring = 17" *5 ; southern surface visible. 

Variable Stars 

Star R.A. Dccl. 

h. m. , , h. m. 

S Persei 2 14*8 ... 58 4N. ... Apr. 9, M 

f Gemmorum ... 6 57*4 ... 20 44 N. ... ,, 4, 22 o M 

S Cancri 8 37*5 .. 19 26 N. ... ,, 9, 21 57 m 

V BodtL 14 25*2 ... 39 23 N. ... „ 9, m 

JLibrse 1454-9... 8 4 .S. ... ,, 6,21 55 m 

U Coronas 15 13 6 ... 32 4 N. ... ,, 6, 20 26 m 

S Coronas 15 r6'8 ... 31 47 N. ... ,, 6, M 

S Scorpii 16 10-9 ... 22 37 S. ... ,, 4, M 

R Ursoe Minoris ... 16 31-5 ... 72 30 X. ... ,, 5, M 

U Ophiuchi 17 io-8 ... i 20 N. ... ,, 3, i 52 

and at intervals of 20 8 

U Sagittarii i8 25 2 ... 19 12 S. ... Apr. 5, 3 o w 

„ ^ M 8, 2 Oil/ 

RSculi 18415... 550S 8, m 

^ Lyr* 18 45-9 ... 33 14 N. ... „ 3, 21 o m 

... i» 7 j 2 o il/ 

Aquilae 19 46*7 ... o 43 N. ... ,, 6, 22 o m 

R Sagma 20 8-9 ... x6 23 N. ... „ 8, M 

’ Cephci 22 25 0 ... 57 50 N. ... „ 4, 2 o w 

„ T ,20 oM 

M ttgaifiet maximum ; m mitumum. 


GEOGRAPHICAL NOTES 

The new number of the Mittkeilungen of the Vienna Geo- 
graphical Society contains several letters written by Dr. O. 
Lenz during his journey from Kasonge, on the Upper Congo, 
and the Shire River, to the south of Lake Nyassa (June to 
December 1886). These letters are, to a large extent, occupied 
with details of the troubles which Dr. Lenz had with his men. 
Kasonge is a most unhealthy town.^ Bohndorf, Lenz’s com- 
panion, was struck down with fever, and had to be carried most 
of the way, while small-pox broke out among his men, seriously 
hampering the proper work of the Expedition. l«enz left Kasonge 
on June 30, and reached the Island of Kavala, off the wes*^ 
shore of Lake Tanganyika, the head-quarters of Capt. Hore, 
on August 7. On the route he passed many villages recently 
built by Zanzibaris, the native population having retired into 
the forests and mountains. The region is mainly an open 
table-land, sometimes of a beautiful j>ark-likc aspect, and with 
the river-valleys thickly wooded. As Tanganyika was ap- 
proached, the plateau rose to a height of 3000 to 4000 feet, 
with mountains rising from its surface to an equal height. The 
chief rock wsis granite, with crystalline slates, and wooded 
spurs. After staying a few day> v\ltli Mr. Hore, Dr. Lenz 
crossed to Ujiji, which he reached on August 15. Here he 
found himself compelled to give up bis proposed journey to 
Emin Pasha, and in a large boat he and his men sailed down 
the lake to the south shoie, which he reached on September 
27. Mr. Hore informed him that llic Lukuga River now Hows 
with a strong currcMit out of Lake 'I'.inganyika to the Lualaba, 
Mr. Hore, who has known the lake for ten ycar'^, assured Dr. 

. Lenz that during that time its level ha.-, fallen 15 feet, and as 
I the latter sailed down the lake he saw dearly cnougli lie; tnp»’Vs 
I of the old shore-lines. With difficulty Dr. Lenz ebtaineri 
I assistance on the inhospitable south shore to coii’inue his 
I journey onw-ards to Lake Nya&sa. '‘I'lns route has been traversed 
several times, and Dr. l.cnz does not in these letters add much 
to our knowledge. It is a plateau with mountains rising from it 
to a considerable height, and to the soulli-west of Lake Tan- 
ganyika he came upon the sources of the Chambeze, which, 
flow ing into Lake Bangweolo, may be said to form the remotest 
sources of the Congo. On Octolicr 17 he reached Nkonde, on 
Lake Nyassa, a stat on of the African Lakes C’ompany, and 
thence made his way down the lake and on to the River Shire, 
whence his last letter is dated, in December 1886. 

In the same number will l)c found tlie conclusion of Herr 
Glaser's paper on his jriurncys in Soutli Arabia, in which he 
gives some important information on the various cla-s.scs of the 
population. He sjK-aks in the worst possible terms of the 
‘ climate of tlie r<'gion : highland and lowland arc e<]ually bad, 
j and deadly for Europeans. 

j The leading paper in the last number of the Verhandlunj^en 
j of the Berlin Geographical Society is Dr. Wolf’s account of his 
I important exploring work on the Sankuru, the great southern 
I tributary of the Congo. This he navigated upwards from the 
j Kasai, exploring its three great .sources, the Lomomi, the Lus- 
' sambo, and the Lubi. It is on the whole a magnificent water-way, 
its banks in many parts thickly wooded and densely populated. He 
gives much information concerning the two leading peoples here, 
the Bakutu and tlie Baluba, both of them evidently intruders on 
the Balua, the pygmy people referred to in our last number, the 
former coming from the norlh-wc^t and the latter from the 
south-east. Herr Staudingcr adds considerably to our know- 
ledge of the Niger region in his narrative of his journey from 
I,oko, on the liinuo, to the kingdoms of .Satia, Kano, Sanfarra, 
.Sokoto, and Gando, 

Herr Ferdinand Seeland contributed to a recent meeting 
of the Austro-German Alpine Club some useful data on the rate 
of movement of the Pasterz (Bacier, On October 3 last he 
found the glacier entirely free from snow, and he was lucky 
enough to hnd six pegs which he inserted in 1882 near the Hof- 
mann Hut straight across the glacier to the base of the 
Glockner, and also two stones which he laid down in 1884. In 
the four years i882->86 the first peg had moved downwards 
121 '5 m. {i.e. at the rate of 3*5 mm. per hour), the second 162 m. 
(4-6 mm.), the third 175-5 m. (S ntim.), the fourth 192*3 m. 
(5*5 mm.), the fifth 201 5 m. (5*8 mm.), and the sixth 
198*6 m. (5*7 mm.). Of the stones, in the two years one 
had moved 104*2 m. (5*9 mm.), the other 100*7 m. (5*8 mm.). 
According to these results (in the direction from the north 
edge of the glacier towards the centre), this mean rate of 
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! (iovemcnt on a slope of 4 to S degrees is 5*23 mm. per 
lOur. or 125*1 mm. per day. Herr Seeland left the pegs 
,nd stones where they were, and laid down other marks for 
iiture measurements. 

Lieut. Wissmann, who has already done so much good 
xploring work in the Congo region, started in November last on 
fresh expedition, from Luluaburg, the station on the River 
Lulua, an affluent of the Kasai. Wissmann goes first to the 
junction of the Lubi with the Sankuru, the great southern 
tributary of the Congo, Thence he will endeavour to push 

N orthwards and explore the unknown country in which the 
.ulongo, the Chuapa, and the Lomami take their sources. lie 
i^vill then seek to reach Nyangwe^ when he will make up his 
inind either to proceed northwards to the Muta Nzige, or south 
Jto explore the Lanji, the I.ukuga, and the Upper Lualaba. 

I The paper at Monday s meeting of the Royal Geographical 
‘Jiiociety was by Mr. J. T. Wills, on the region between the Nile 
wnd the Congo. Jt was a summary of all that we know of the 
region, and places us in a position to appreciate the value of any 
scxploring work which may be done by Mr. Stanley. It deals 
jsuccinctly with all recent explorations of the Upper Nile region, 
and with the interv« ’iig country between that and the Middle 
Congo. The valuable work of Dr. Junker, as well as that of 
Kinin T’asba. receives special prominence. Mr. Wills rightljy 
rlisrnisses the Shari hypothesis in connexion with the Welle- 
M dvua, and insists on the identity of the Makua and Mobangi. 
'I'hf Mobangi is known to be a waterway not inferivir to the main 
Congo for ].)ractical purposes ; deep, never less than 600 yards 
wide, even in February, when the Ivuta Makua certainly (and it 
loo apparently) is at its lowest level ; and navigable at all times 
froir .^tatiley Fool 650 miles thence straight north morth -east to 
lat, 4 ' 2>>' N. })eyoiKl the limit which the Congo .State, by private 
(ro:V'' with Germany, has placed to its future “sphere of opera- 
ti()n>,’' and beyonrl the limits which the French will probably 
occujw if they win in their dispute with the Congo State as to 
which i)f the two shall not operate in the Mobangi b.asin. It is 
then found to turn sharply to the east, flowing from the east 
through a gap it has cut in a line of tjuarlz and red clay hills 
1000 feet high, hills which ma)' be continuation of the hilly 
watershed between the Makua at Ali Kobo and the sources of 
the Ngala. C)ne would expects rapids at such a place, but there 
is only a good current and some awkw'ard rocks ; after recon- 
noitcring in a boat, Mr, Grenfell got the /’ruCfMhrough easily, in 
February. Where we know the Kata Makua next, they are 
placid and colossal ; the .Shinko at Marra is still 90 yards wide, 
20 to 35 feet deep in October, and only 1980 feet above the sea. 
The average fall tbencclo Stanley Fool (1070 feet above the .sea) 
is by this only some 9 inches to the mile, and the main Congo 
appears to nearly maintain this slope up to Bangala, l>eyond the 
Mo>>angi mouth. 


BIOLOGICAL NOTES 

Injurious Funoi in CAi.ruouNiA. — The following facts 
recorded by Frof. W. G. Fallow are not w’ithout interest in 
Europe ; Nicoiiana f^Iaucay abundant in Mexico, attracts atten- 
tion by its pleasing foliage and graceful habit ; it is a native of 
Buenos Ayres, but is acclimatised in Mexico. Within the last 
few years it has escaped from cultivation in California, and is 
now a common weed by the roadsides. At San Diego Prof. 
Farlow noticed that the leaves were badly attacked by a fungus 
which formed large, grayish- black spots on boMi sides of the 
leaves. Examination proved it to be Peronospora hyoscyamij 
De Bary, which was first found on Hyoscyamus uigery L., in 
Europe, where it does not appear to be at all common. Since 
It is well known that the species of Peronospora attack different 
species of flowering plants which belong to the same natural 
.^rder, it is much to be feared that the disease which now attacks 
N, glau^a may sooner or later extend to the cultivated tobacco, 
which belongs to the same genus. If this were to happen, the 
injury to the tobacco would be very great, since, by causing laige 
spots on the leaves to rot, they would become worthless ^r 
manufacturing purposes. The question of the possible spread of 
Lhe disease is one of importance, for it would be a very serious 
:hing if it were to reach the great tobacco-growing regions of 
States like Virginia. 

Feetiusation of Cassia marilandica.— T he relation of 
nsects to flowers continues to be a question of profound interest, 


but Mr. Meehan thinks that the dependence of a plant on insect 
aid is rather an indication that, instead of any material aid to its 
race being gained, its race is nearly run ; he thinks that the 
opposite assumption has been an injury to the study of the 
main questions on fertilisation, and that the statements of Darwin 
and Asa Gray do not warrant the generalisations that have been 
drawn from them. In C. maritandica the phenomena attending 
pollen-formation are curious and apparently little known. The 
stamens are arranged in different sets. There are three beneath 
the pistil —the two lateral ones are very strong and equal the 
pistil in length, the central one immediately beneath the pistil is 
iis long as those on each side, but more slender. Immediately 
above the pistil are four stamens, with short stout filaments, the 
anthers being perfectly formed and nearly as long as in the lower 
set. Above are three petaloid stamens. All the stamens have 
long black anthers, full of pollen, but which seems never to burst 
the anther cases. The only opening is at the apex, and this 
o])ening is covered by a membrane — never opening except by 
insect agency. As soon as the flower expands it is freely visited 
by humble-bees, and, as their loaded thighs evidence, for the 
pollen. To collect this they alight on the anthers of the long 
and lower stamens, as on a platform, make an opening in the 
apex of each of the four shorter ones, and then rifle them of their 
contents. A m.ass of plants containing eighty-eight flower-stems 
was watched on July 30, and the same Jot for an hour on August 6, 
but no attempt was seen to be made by the bees to get the pollen 
from the longer anthers, or to use them in any way but as a plat- 
fotm. It would be very difficult for the bees to stand anywhere 
so as to have powder to pierce the apical membranes of the longer 
stamens. When the flow'crs matured, and the anthers were 
ready to fall, they were examined, the four short ones were empty 
sacs, the three lower ones were full of pollen. These latter 
served no visible object to the flower or its insect visitors. 
While, however, no pollen could be detected on the sligmalic 
surfaces, still three out of every twelve flowers yielded a pod, 
and jmnicles of flowers covered so as to prevent egress of insects, 
neither produced fruit nor did a single anther open at its apex. 
In this case it would appear as if the fertilisation depended on 
the accident of the extracted pollen escaping from the insect to 
the stigma, and yet to an ordinary observer this plant would seem 
one specially arranged for cross-fertilisation. (Froc. Acad. Nat. 
Sci. Phil. 1886, p. 314.) 

Variations in the Nerve-Supply of the Lumbricales 
Muscles in the Hand and Foot, with some Observa- 
tions ON THE Pekeoratino Flexors. — Dr. II. St, John 
Brooks has lately invci»ligate(l the subject of the varieties in the 
nerve-supply of the lumbricales. He finds — (i) Discrepancies 
in the statements of English and Continental anatomists. All 
these writers appear to be in error about the normal or com- 
monest arrangement of the nerves to these muscles in the foot, and 
they appear never to have noticed a double supply to the third 
lumbrical in the hand. (2) Varieties of innervation that the 
author has observed in man, with an account of the nerve- 
supply in the orang, gibbon, and macaque monkey. He has 
discovered nerves entering the deep surface of the second (or 
indicial) lumbrical muscle in both hand and foot ; these nerves, 
he believes, have never before been described : the latter, how- 
ever, has been seen by Prof. D. J. Cunningham in the foot of a 
negro, and is recordeil by him in his notes (as yet unpublished) 
of the anatomy of the negro foot. The following statistical 
table is compiled from the authoris notes : — 

Table of Va/ ialious iu the Innen>ation of LutnbricaL Muscles 
Hand 

Cases 

First and .'-econd by median ; third and fourth by deep 

ulnar ... ... ... ... ... ... ... 9 

Third by median and deep ulnar (others as before) ... 6 

Second and third by deep ulnar ... ... ... ... i 

First, second, and third by median (deep dissection not 

carried out) 2 


First by internal plantar ; second, third, and fourth by 
deep external plantar 8 

In the orang, gibbon, and macaque, the second lumbrical of the 
foot was supplied as in the above table. (3) Prof. Cunningham 
{Challenger Reports, vol. xvi.) has shown that, in Thylacinus 
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and Cuscus, the lumbricals of the manus are all supplied on 
their superficial surface ; a similar arrangement is found in the 
pes of the fox-bat ; here, however, the deep external plantar 
also furnishes twigs to the two outer lumbricales. (4) It appears 
probable from these facts that the lumbricals were all originally 
supplied on their superficial surface : the deep nerve (ulnar in 
hand, external plantar in foot) is, on this hypothesis, gradually 
displacing the superficial (median ; internal plantar). This 
invasion of the deep nerve has advanced further (in the case of 
the lumbricak) in the human foot than in the hand. The reverse 
is the case with the innervation of the short muscles of the 
poUex and hallux. (5) There is a general correspondence 
between the innervation of a particular lumbrical muscle and 
that belly of the long perforating flexor of which it is a part ; 
this fact is best made out in the case of the first or indicial lum- 
brical of the band and the indicial belly of the flexor perforans, 
which are both supplied by the median ; it is also seen in the 
fourth lumbrical and the lilly of the long flexor ending in the 
tendon to the little finger (both by ulnar) ; also in the third 
lumbrical and annular belly (both of which have typically a 
double nerve-supply). In the foot and leg this ]xirt of the 
investigation presents special difficultie^, which have, however, 
in a measure been overcome by minute dissections of the pos- 
terior tibial nerve and its branches conducted under water. 
{Dublin University R^rts,) 


ON CERTAIN MODERN DEVELOPMENTS OF 
GRAHAM^ S IDEAS CONCERNING THE 
CONSTITUTION OF MATTERS 

I. 


'T'HERE is a certain fitness in our selecting this place to do 
honour to-night to the memory of Thom.is Grinam. Fur 

was in the chemical lalxiratory of this In-ititution that Graham 
carried out, upwards of half a century ago, the exjjcrimental in- 
vestigations which calminateil in his memorable discovery of the 
law connecting the rate of movement of a gas with its density. 
'Fhis law, combined with that of It >yle, which connects the 
volume of a gas with its pressure, and with the I.aw of Char)' 
which expresses the relations of the volumes of gases to heat, | 
has done more to give precision to our knowledge of the consli- 1 
tution of matter than all the specufation-j of twenty centuries of i 
schoolmen. 

Graham was marie Professor of Chemistry in the An<lersonian 
Institution in 1830, and it was from here that lie gave to the world 
his classical pajier “ On the Law of the Diffusion of (iases,” 
read before the Roy.al Society of Edinburgh, Deccmlrer 19, 1831. 

I am fully conscious that my only claim to be reganled as worthy 
to pronounce this eulogium of Graham arises from the circumstance 
that 1 also have had the good fortune t') hold the T^ectureship of 
-Chemistiy in this place ; and with forerunners like Dukheck, 
Gregory, and Graham, 1 may well be proud of an honourable ancl 
distinguished ancestry. This association with the .\ndcrsonian 
Institution naturally quickened ray interest in (ir.aham and his 
works, and my frequent opportunities of conversation with the 
late Dr. James Young, of Kelly, who for so many years was its 
President, and who was, as we all know, also one of Graham’s 
discoveries, and for a long time, both here and in London, one 
of his most trusted assistants, enabled me to learn much of 
Graham^s personal character and mode of work. On the occa- 
sion of the gift of Brodie’s fine '-tatue of Graham to the city by 
Dr. Young it fell to my lot to prepare the short biographical 
notice of my distinguished predecessor, which, with other p.ipers 
relating to the matter, is, I understand, deposited in the archives 
of your Corporation. And I may be pardoned, perhaps, for recall- 
ing with what mingled feelings of pride and trepidation 1 set 
myself to the execution of that task. 

In the preface to the admirable reprint of Graham’s papers 
which we also owe to the filial piety of Dr. Young, the late Dr. 
Angus Smith has indicated in precise and ewen luminous 
language Graham’s position in that chain of thinkers which in- 
cludes Leucippus, Lucretius, Newton, and Dalton. Indeed, of 
all Angus Smith's papers with which I am acfjuainte I there is 
none, to my thinking, more charming than this little introductory 
essay of a dozen octavo pages, in which, with unwonted penspi- 
ewity, he has defined Graham’s place in the history of speculative 
philosophy. Angus Smith has here crystallised out, as it were, the 
thoughts of a life-time of literary research and meditation. Pro- 


lecture,” given ia the Hall of the Andersonian 
Institution, Glaigow, on March 16, by Prof. T. E. Thorpe, F. R S. 


bably, no man — certainly no contemporary of Graham’s — was 
better fitted by knowled^ and by sympathy to form a sound 
critical estimate of such a position than the biographer of John 
Dalton. An^s Smith’s mind was simply steeped in the old HeL 
lenic philosophy. To him even Kapila was more than A name, and 
the atomic systems of India matters of more than conjecture or of 
passing interest. There was much in Smith’s intellectual nature 
to make such inquiries congenial to him. With all his lean- 
ing towards objective science he had a Highlander’s love of the 
mystical and a Lowlander’s passion for metaphysics. And yet 
nothing is more admirable than the manner in which, in this 
essay, these qualities and this wealth of learning arc subordinated 
and held in check, and nothing more striking than the way in 
which, in a few graphic strokes, done with a master hand, ligntly 
yet firmly, with a consciousness of power and a sense of restraint, 
Grahanvs place in the evolution of the atomic philosophy is set 
forth. 

It is here claimed for Graham that he was a true descendant 
of the early Greeks, and that to him belonged as of right the 
mantle of Leucippus. Atoms and eteraal motion were as much 
fixed articles of his creed as they were of that of Heraclitus. 
But with no one of the older Greeks was Graham’s thought more 
in harmony than with that of Leucippus. He, with his wider 
knowletlge of the so-called “ elemental " forms of matter, and of 
the persistency with which the specific properties which we asso- 
ciate with our “elements” are retained, could yet share with the 
old Greek his conceptions of the ess ntial oneness of matter. It 
was with Graham, as Smith says of Leucippus, that “the 
action of the atom as one substance taking various forms by com- 
binations unlimited, was enough to account for all the phenomena 
of the world. By separarion and union, with constant motion, 
all things could he <lone.” 

In one respect Graham’s position as an atomist is unique : no 
man before him had dedicated his life to the study of atoms and 
atomic motion. These fundamental ideas arc intertwined to make 
up, so to say, the silver thre.ad which runs through the w’ork of forty 
years. They were the dominant conceptions of his life. Even 
in his earliest paf)er, published when he was just twenty-one, in 
which he treats of the absorption of gases by liquids, we are able 
to detect in the j>hrasecJogy employed that his mind had been 
already permeated by the notion of atomic movement. That he 
should be familiar, even at this time, with the conception of atoms 
in the Daltonian sense is hardly surprising when we remember 
that he h.ad already come under the influence of Thomas Thomson, 
whose place in the history of science is probably th.at of the first 
great exponent of Dalton’s theory of chemical combination. 
But the idea of motion was never with Dalfon an integral 
part of his theory, nor, in so far as it was necessary as serving 
to explain the phenomena of chemical union, was it held by 
Thomson. Anri this is the more retnarkahic when we remember 
that Dalton had (ii^covered for himself the fact of the molecular 
mobility of a gas, and that his first glimpses of the truth of his 
great law were obtained by the stiuly of chemical combination 
among gases. Graham was doubtless cognisant, in a general way, 
of the specul.ations of the early Greeks, but there is no evidence 
in any of his writings, nor has anything been preserved in the 
reminiscences of his friends and conlemj)oraries, to indicate that 
he was knowingly influence<l by them. 

This continuity of idea is indeed the most striking character- 
istic of Graham’s labours ; all his work seemed to centralise 
round this fundamental conception of atomic motion. “In all 
his work,’’ says Smith, “ we find him steadily think inc; on the 
ultimate composition of bodies ; he searches alter it in mllowing 
the molecules of gases when diffusing ; these he w'atches as they 
flow into a vacuum or into other gases, and observes carefully as 
they pass through tulws, noting the effect of weight and of com- 
position upon them in transpiration. He follows them as they 
enter into liquids and pass out, and as they are absorl>ed or dis- 
solved colloid bodies, such as caoutchouc : he attentively 
inquires if they are absorbed by metals in a similar manner, and 
finds the remotest analogies, which, by their boldness, compel 
one to stop reading and to think if they be really possible, lie 
follows gases at last into metallic combination, and the lightest 
of them all he makes into a compound with one of the heavier 
metals, chasing it finally through various lurking-places until he 
brings it into an alloy and the form of a medal, and puts upon it 
the stamp of the Mint. Indeed he is scarcely satisfied even with 
this, and he finds in bodies from stellar places — in meteoric iron 
— this same metallic hydrogenium which he draws out from hs 
long prison in the form of a gas. . . If we examine his work on 
Salts and on Solutions we have a similar train of thought. One 
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I ight have slighted the importance which he attached to the 
ater of salts and the temperature at which it was reduced, but 
his hands it was a revelation of some of the most mysterious 
ktern^ phenomena of these bodies. 

“ A cnemist must take great pleasure in following Graham 
hen he seeks the laws of the diffusion of liquids and traces their 
)nnections, especially when they lead to such results as he ex- 
ressed by dialysis, a process founded on a new classification of 
ibstances, and promising still the most valuable truths. We see 
i the inquiry how Graham thought on the internal constitution 
>f bodies, by examining the motion of the parts, and from the 
Host unpromising and hopeless masses under the chemist’s 
^ands — amorphous precipitates of alumina or of albumen — 
brought out analogies which connected them with the mcMt in- 
eresting phenomena of organic life. Never has a less brilliant 
ooking series of experiments been made by a chemist, whilst 
few have been so brilliant in their results or promise more to the 
nquirer who follows into the wide region opened.” 

in a short paper entitled “Speculative Ideas rejecting the 
[^Constitution of Matter,” originally published in the Proceedings 
>f the Royal Society for 1863, Graham has left us his Confession 
>f Faith upon the subjects to which he had devoted the whole of 
i thoughtful life. He conceives that the various kinds of 
natter now recognised as different elementary substances may 
>ossess one and the same ultimate or atomic molecule existing in 
lifferent conditions of movement. Graham traces the harmony 
>f this hypothesis of the essential unity of matter with the equal 
LCtion of gravity upon all bodies. He recognises that the 
lumerous and varying properties of the solid and liquid, no less 
ban the few grand anti simple features of the gas, may all be 
lependent upon atomic and molecular mobility. Let us 
magine, he says, one kind of substance only to exist — p *nder- 
ible matter ; and further that matter is divisible into ultimate 
items, uniform in size and weight : we shall have one substance 
ind a common atom. With the atom at rest the uniformity of 
natter would he perfect. But the atom po->sesses always more 
yr less motion, due, it must be assumed, to a primordial impulse. 
This motion gives rise to volume. The more rapid the move- 
nent the greater the space occupied by the atom, somewhat as 
he orbit of a planet widens with the degree of projectile velocity. 
Vlatter is thus made to differ only in being lighter or denser 
natter. The specific motion of an atom being inalienable, light 
natter is no longer convertible into heavy matter. In short, 
natter of different density forms different substances — different 
nconvcrtible elements as they have been considered. 

It should be said that Graham uses the terms “atom” and 
‘ molecule ” in a wider sense than that which the limitations of 
nodern chemistry have imposed upon them, and that he is 
eferring to a lower order of molecules or atoms than those 
vhich more immediately relate to gaseous volume. The com- 
jining atoms of which he conceives the existence are not the 
nolecules of which the movement is sensibly affected by beat 
vith gaseous expansion as the result. According to Graham, the 
gaseous molecule must itself be viewetl as comi>osed of a group 
>r system of the inferior atoms, following as a unit laws similar to 
hose which regulate its constituent atoms. He is in fact apply- 
ng to the lower order of atoms ideas suggested by the gaseous 
nolecule, just as views derived from the solar system are extended 
0 the subordinate system of a planet and its satellites. 

We cannot as yet fix any limit to this process of molecular 
I i vision. To Graham the gaseous molecule is a reproduction of 
he inferior atom on a higlmr scale. 'I'he diffusive molecules, 
he molecules or systems which are affected by heat, are to be 
iipposed uniform in weight but to vary in velocity of movement 
n correspondence with their constituent atoms. Hence the 
nolecular volumes of different elementary substances have the 
ame relati )n to each other as the subordinate atomic volumes of 
he same substances. 

On this basis Graham builds up a conceptioa of chemical com- 
nnation. He points out, in the first place, that these more and 
css mobile or light and heavy forms of matter have a singular 
elation connected with equality of volume. Equal volumes of 
wo of them can coalesce together, unite their movement and 
□rm a new atomic group, retaining the whole, the half, or 
ome simple proportion of the original movement and consequent 
olumer 

Chemical combination thus becomes directly an affair of 
■olutne and is only indirectly connected with weight Combln- 
ag weights are different because the densities, atomic and 
molecular, are different. The volume of combination is uniform, 
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but the fluids measured vary in density. This fixed combining, 
measure — Graham's metron of simple substances— weighs 1 for 
hydrogen, 16 for oxygen, and so on with the other ‘^ elements.” 

Graham, however, points out that the hy^thesis admits of 
another expression. Just as in the theory of light we have had 
the alternative hyp )theses of emission and undulation, so in 
molecular mobility the motion may be assumed to reside either in 
separate atoms and molecules, or in a fluid medium caused to undu- 
late. A special rate of vibration or pulsation originally imparted 
to a portion of the fluid medium enlivens that portion of matter 
with an individual existence, and constitutes it a distinct element 
or substance. 

The idea of the essential unity of matter finds its analogy, to 
Graham’s thinking, in the continuity of the so-called physical 
states of matter. He clearly perceived that there is no real 
incompatibility in the diffeient states of gas, liquid, and solid. 
These physical conditions are, indeed, often found tc^ether in the 
same substance. The liquid and the solid conditions supervene, 
as Graham puts it, upon the gaseous condition rather than 
supersede it. They do not appear as the extinction or suppres- 
sion of the gaseous condition, but as something supemdded to 
that condition. Graham conceives that the three conditions (or 
constitutions) probably always co-exist in every liquid or solid 
substance, but one predominates over the others, just as the 
colloidal condition or constitution which intervenes between the 
liquid and crystalline states extends into both, and probably 
affects all kinds of solid and liquid matter in a greater or less 
degree. Hence, to Graham’s thinking, the predominance of a 
certain physical state in a substance appears to be a distinction 
analogous to those distinctions in natural history which are pro- 
duced by unequal development. Liquefaction or solidificition 
does not involve the suppression of the atomic or molecular 
moveuient but only the restriction of its range. 

Such then are Graham’s ideas, formulated in 1863, respecting 
the probable constitution of matter. I have purposely stated them 
in great detail, and for the most part in (Graham’s own woixls. 
The paper is very short, but it has evidently been put together 
with great care. It is impossible not to be struck with the 
evidence it affords of Graham’s insight, his grasp of principles 
and power of co-ordination. Consider, for example, what 
he says respecting the continuity of the so-called physical 
states of matter, and bear in mind upon vhat an extremely 
small experimental basis it rested at that time. The obser- 
vations of Caigiiard I.atour were almo t forgotten, or at all 
events their significance was not understood. The classical 
work of Andrews was not yet published. And yet this work and 
that of a dozen experimentalists in France, Ru-sia, and Germany, 
has only served to confirm and expand Graham’s fundamental 
conception. I'he whole paper shows Graham in a very different 
light from that in which the student of to-day might be apt to 
regard him. The greater number of his memoirs are mainly the 
records of measurements, but Graham was not a great measurer 
in the sense in which wc apply that term to such men as 
Regnault, Magnus, or Bunsen. Very little of his work was done 
by his own hands, and it must be confessed that the earlier 
experimental portion was occasionally intrusted to apparently 
inexperienced assistants. Graham had, however, the fotscher- 
blick which characterises the true investigator, and he possessed 
a really marvellous faculty of sifting out the small grain of fact 
which often lay hidden beneath a mass of imperfect observation. 
And yet he was in no hurry to theorise. lie patiently added 
fact to fact, repeating and verifying his observations long after 
he had got an inkling of the truth towards which they were tend- 
ing. He laboured like Faraday, ohne Hast^ ohm Rjst^ and 
his work is a monument of patient, concentrated thought, and of 
a singleness of purpose which never swerved, 

“ Experimentarian philosophers ” of Graham’s type (to use a 
phrase which Hobbes of Malmesbuty once flung at the progenitors 
of the Royal Society) have very similar intellectual tendencies. 
One is insensibly led to compare Graham with the greatest of 
our English atomists — John Dalton. If you wiu turn to 
Dr. Henry’s “ Life of Dalton,” and read the dmnning 
analysis of Dalton’s mental characteristics, made by one who 
knew him well and who had studied him carefully, you will find 
that practically all that is there stated is equally applicable to 
Graham. Both men were pre-eminently endowed with the 
faculty of contemplating abstract relations of space and 
number, and each began ms researches with the expectation that 
all empirical phenomena were to be brought under the control 
of matnematical laws. Thus Dalton strove to prove that the 
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changes produced in the gaseous and liquid states of matter vary I 
as the' square, cube, or some other simple function of the tem- I 
perature; Qraham, in like manner, sought to show that ^e I 
movemeiit of his difrustve molecul^ whether in liquids or in 
gases, was related to some equally simple hinction of their mass. 
Henry says of Daltmi that ‘*ni8 inmost mental nature, and all its 
outward manifestations were in the language of the German 
iftitaphjrstcians, emphatically subjective. Thus in special or 
objective chemistry he has left absolutely no sign of his presence ; 
no great monograph on an individual body and its compounds ; 
no memorable analysis of a substance deemed simple into yet 
simpler elements ; no new element — no Neptune — ^dcd to the 
domain of chemistry.” Every word of these sentences could be 
applied with equal truth to Graham. The tendencies of both 
men were essentially introspective. Each was capable of the 
most patient concentrated thought and of steady prolonged 
attention, wholly abstracted from external objects and events. 

I have beard the late Dr. Young narrate the most extraordinary 
Instances of Graham's power of menial abstraciion. Dalton said 
of himself that, ** If I have succeeded better than many who 
surround me, it has been chiefly, nay, 1 may say, almost solely, 
from unwearied assiduity. It is not so much from any superior 
genius that one man possesses over another, but more from 
attention to study and perseverance in the objects before them, 
that some men rise to greater eminence than others.” 

It seems like a contradiction in terms when we reflect for a 
moment upon the characteristic features and tendency of his 
work, to say that Graham, like Dalton, was utterly devoid of 
Ums quality we call imagination. Henry says of Dalton that 
imagination had absolutely no part in his discoveries ; except, 
perhaps, as enabling him to gaze, in mental vision, upon the 
ultimate atoms of matter, and as shaping forth those pictorial 
r^resentations of unseen things by which his earliest as well as 
his latest philosophical speculations were illustrated. Graham 
would not allow his fancy even that amount of play. Even in the 
sp^ulative essay from which I have quoted so largely, it seem^ 
as if cve^ word had been weighed and every sentence put to- 
g^her with slow laborious thought. This passionless aspect of 
his work seems to have greatly impressed Angus Smith, himself 
a man of lively sympathy and of quick susceptibility. His 
works,” says Smith, ** are full of care, but not of joy.” 

( 7 h continued,'^ 


copper sulphides, gold, and other aiebdates of oiiUMilwr« ‘W, 
incidentally examined, the quantitative analysis involved la the 
process being made by Dr. W, H. Melville,— Pluviarile 
of New England, by N. S. Shaler. In examinii^ the IMs* 
water swamps of this region, the author has caremliy i^udi^ 
the geographical distribution of those formed along the baidcs 
rivers. Although the inquiry is mainly limited to the post^gladal 
changes in the valleys trending northwards, much light Is hid^ 
dentally thrown on the pre-glacial ahitude of the continent It 
is made evident that these valleys could not have been ekoavaled 
by streams of their present slope ; hence the inference t^t 
the descent of the northward flowing rivers must have been 
more rapid in pre-glacial times than at present ; in other words, 
this part of the continent was at that time relatively les^ elevated 
in its northern parts than it is at present.— On the Mazapll 
meteoric-iron which fell on November 27, 1885, by William Earl 
Hidden. — ‘On observations of the eclipse of August 18, 1887, 
in connexion with the electric telegraph, by Prof. David P* 
Todd. Referring to his remarks in the Proceedings of the 
American Academy of Arts and Sciences for 1881, p. 359, the 
author points out how the proposed method of telegraphic 
transmission of important observations might be adopted during 
the eclipse of August i8 next. — On two new meteorites from 
Carroll County, Kentucky, and Catorze, Mexico, by George F. 
Kunz. The^ Kentucky iron has some ethnological interest in 
connexion with the ornaments of meteoric iron occurring in the 
mounds of the Little Miami Valley, Ohio, all apparently belong- 
ing to one and the same meteoric fall. The Catorze mass, 
weighing 92 pounds, was found near Catorze, San Luis, Potosi, 
in 1885. It is one of the caillite group of Stanislas Meunier, 
and shows the Widmanstatten lines very finely. Analysis : 
Fe 90*09 ; Ni and Co 9*07 ; P 0*24 ; with specific gravity 7*509. 

Rivisia Scientifico-Tndustriale^ February. — On the cause of 
the electric discharge accompanying thunderstorms, by Prof. 
G. Guglielmo. The views of Ermann and Peltier are here 
subjected to close scrutiny, and shown to be inadequate to 
account for these electric phenomena. — On the variations in the 
electric resistance of antimony and cobalt in the magnetic field, 
by Dr. G. Fae. The authors researches show that, apart from 
the intensity of the observed effects, antimony behaves in the 
way determined by Right for bismuth, and cobalt in the way 
determined by Thomson for iron and nickel. 


SCIENTIFIC SERIALS 

Anterican youmal of Scieme, March.— On the absolute wave- 
length of light, by Louis Bell. The experiments here described 
were undertaken with a view to check the results obtained by C, 
S. Pierce for Prof. Rowland's great map of the solar spectrum, 
and to furnish a value of the absolute wave-length as nearly as 
possible commensurate in accuracy with the micrometrical ob- 
servations. For the wave-length of D, at 20'’ C. and 720 mm. 
pressure, Mr. Bell obtains 5896*08, or in vacuo 5897 71, as corn- 
par^ with 5896*22, Rowland's micrometer measure from Pierce’s 
prelimUifuy result, and 5895*89, Thalen’s correction of Angstrom, 
both in air at ordinary temperature and 760 mm. pressure. But 
neither of these was corrected for errors in the gratings ; hence, 
obviously, the cause of the discrepancy. — On the relative wave- 
length of the lines of the solar spectrum, by Prof. Henry A. 
Rowland. This measurement of the relative wave-lengths of 
the spectrum and its reduction to absolute wave-lengths by some 
modem detennination has been undertaken in connexion with 
the photographic map of the solar spectrum on which the author 
has been engaged for several years, and which is now finished 
from the extreme ultra-violet wave-length 3200 down to wave- 
length 579 '®* Appended arc tables of coincidences and of 
wayedenglhs of standard lines. — The norites of the ** Coitlandt 
s^es ” on the Hudson River, near Peakskill, New York (con- 
tinued), by G. H. Williams* Here are studied the mica norites, 
the augite norite (hyperite), pyroxenite, and the iron ore and 
emery in the Cortiaodt norite. Owing to incipient alteration, 
easily visible under the microscope, the West-Chester County 
mery appears to be of less commercial value than that of Asia 
solutions of cinnabar, gold, and associated 
sulphides, by George F. Becker. In the course of investigations 
on the geology of the quicksilver deposits of the Pacific slope, 

r aothor has made some studies, here detailed, on the question 
of the state of combination in which quicksilver is dissolved in 
natural waters* The solubility of rincmeodei pyrite (marcasite), 


RemUconti del Rcale Istituto Lombardo^ February. — Summary 
of the meteorological observations recorded in the Brera Obser- 
vatory*, Milan, during the year 1886, by E. Pini. The daily, 
monthly, and annual means are tabulated for the atmospheric 
pressure, temperature, rainfall, velocity, and direction of the 
winds throughout the year. — Meteorological observations for 
the month of [anuary, 1887, at the same Observatory. 
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Royal Society, March 10.— “Note on Induction Coils or 
‘Transformers.’” By John Hopkinson, M.A., D.Sc., F.R.S. 

“Note on the Theory of the Alternate Current Dynamo.” 
By John Hopkinson, M.A., D.Sc., F.R.S. 

March 17. — “ The Embryology of Monotremata and 
Marsupialia.” Part I. By W. If. Caldwell, M.A., Fellow of 
Gonville and Caius College, Cambridge. Communicated by 
Prof, M. Foster, Sec. R.S. (Abstract.*) 

(i) T/ie Egg-membranes.-^lo Monotremata, in very young 
ova, a fine membrane exists between the single row of folUcolar 
cells and the substance of the ovum. This membrane, which I 
will call the vUeUine membrane^ at first increases in thiclmess with 
the growth of the ovum, and through it pass numerous fine proto- 
plasmic processes connecting the protoplasm of the foliicalor 
cells with that of the ovum, and serving to conduct foodmnules, 
which, appearing in the neq|;hboarhooa of the nuclei of the cells, 
travel thence to the ovum ; food granules also appear in the 
neighbourhood of the germinal vesicle, and travel away from it : 
hence the hors^oe-snape of the yolk-mass as seen to section. 

' The author heine at ike prateat time ia Auttrfdla and so unable to 
correct the proof »{ tbie abstract, 1 have imdertsken this duty. In doing iO 
1 have ventured, for the take of wbat appeprid to be IncreasM clearaetiv to 

i introduce into | t tome .modlfioadoAft of the author's matttttotipt hihng 
guided thMn by the aut^'t more detaited account |dv«a i» 64 
pimor.— M. Fotrsa, Sec. 
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le time 4armg which food graiutles are thus pesaiiig from the 
Hicokr cells to the ovum may be called **the yoTk forming 

jthi sttcdeeded hy a period during which the vitelline mem- 
ane ag^ becomee thin, the follicular cells are reduced to a 
Sgle layer, and the cdls are very thin and flat. This period 
ay he tailed the "absorption of fluid period,'* since during it 
e ovotn absorbs large quantities of fluid through the thin vitel- 
»e membrane and single layer of thin follicular cells, and 
lereby increases largely in sir^e. 

This is in turn succeeded by a third period, during which the 
llicttlar cells again become active, multiply, increwe greatly in 
se, and give rise between themselves and the vitelline mem- 
ranc to a deeply standing homogeneous layer, which I will call 
'4 chorion^ This period may hence be called “the chorion 
titning period.*' All these three periods are gone through while 
vt ovum is still in the follicle. 

Upon the bursting of the follicle and the reception of the 
rum in the Fallopian tube, a few of the follicular cells remain 
;tached to the chorion ; the majority are left behind within the 
iirst follicle. 

During the passage along the Fallopian tube, the vitelline mem- 
rane again increases in thickness, and the chorion, also increasing 
i thickness, absorbs fluid and becomes the alimnun layer ^ Out- 
de this now appears a new structure, the shell or shell-membrane, 
r tough parchment-Uke consistency,^ not staining with reagents, 
have not yet traced the deposition of the shell to the activity of 
ay special glands ; but I can say that the shell -membrane does 
ot increase at the expense of the chorion or albumen layer. 

After reaching the uterus both vitelline membrane and thell- 
tembrane increase in thickness, but the albumen layer diminishes 
ad disappears, serving apparently for the nutrition of the ovum, 
aamediately beneath the vitelline membrane a new layer is now 
jen in hardened preparations ; but it may be shown that this 
yer is really fluid, yielding a coagulum which stains deeply with 
jagents, the fluid being apparently derived, through the mem- 
ranes, from the uterine glands. 

In Marsupialia the history of the vitelline membrane, save that 
the yolk forming period ’* is not marked off from the “ absorp- 
on of fluid *' period, is similar to that in Monolremata, I have 
ot been able to trace the beginning of the “ chorion ** while 
le ovum is still in the ovary, in Marsupialia ; but in an ovum 
f Phascolarctos from the utenis, I found a chorion like that of 
lonotremata, and surrounded moreover by a thin transparent 
lembranc — a shell-metuhrane. Within the uterus the chorion, 
icreasing in thickness, becomes transformed into an albumen 
lyer, and is eventually absorbed, passing through the vitelline 
lembrane to nourish the ovum, so that eventually the vUcllinc 
ketnbranc comes to be close to the shell. | 

AsinMonotremata, a coa;4ulable, and, when coagulated, deeply 
aining fluid makes its appearance between the vitelline mcm- 
rane and ovum (blastoderm). 

The shell<anembrane persists until the developing ovum 
ecomes fixed to the walls of the uterus, after which it dis- 
[>pears. 

paper then compares the egg* membranes just described 
ith those of Placentalia, and those of Vertebrata generally. 

(2) Segtnentation, — The telolecithal ova of Monotremata and 
farsupialia go through a partial segmentation. The ova of 
la^ntalia segment completely, but the ^resulting blastodermic 
esicle is identical with that produced by partial segmentation 
) Monotremata and Marsupialia. 

In Monotremata there is a posterior lip to the blastopore 
imilar to that of Elasmobranchii. The epiblaw grows in so 
apidly from the sides, that a primitive streak region is formed 
i front of the posterior lip long before the epiblast has 
tclosed the yolk. This uninclosed area in front of the primitive 
:reak probably includes a region where the hypoblast (yolk) 
as secondarily broken through the epiblast. The existence of 
ich a region would hide the jx)sition of the anterior lip of the 
lastopore. The circumference of the circle made up by the 
wger arc of the edge of the blastoderm on the yolk, and the 
[nailer arc of the posterior lip of the blastopore, is a measure 
f the quaptitp of yolk in a meroblastic ovum. 

/{« Marsupialia the epiblastic growth incloses the hypoblast at a 
^ early age, except over a narrow slit in front of die posterior 
p Of die blastopore. This slit corresponds to the area inclosed 
f tbO circle dtecribed above in a meroblastic egg. The primitive 

ft ^ *gll:of 1 have not detected Calcic salts, but that of 

nutacs'hyceaas fm* to s^as when treated with dilute acid. 


streak is not conspicuous at an early age because of the lam 
sise of the cells. No hypoblast projects through theef^iblast m 
front of the primitive streak re^on. 1 would expdaln the 
segmentation and the gastrula of rlacentalia in the same wajr. 
Balfour’s objection (“Comp. Embry ol.** vol, iL p. 1S7) to 
Beneden's original comparison of the blastopore of the rabbit 
with that of a frog, is explained away by the presence of a 
posterior lip to the blastopore in Marsupialia. My explanation 
postulates the existence of a similar structure in the rabbit The 
blastojiore of the rabbit corresponds therefore to the whole area 
marked out by the Rowing epiblast and the posterior lip of the 
blastopore, before the closing of the primitive streak region, or 
to this area minus the secondary extension, caused by the 
projecting yolk, in Monotremata. 

Linnean Society, March 17.— Mr. W. Carruthers, F.R.S., 
President, in the chair. — A recommendation of the Council to 
present to the British Museum, Kew, and the Oxford Botanical 
Gardens, the Society’s carpological cqllection was submitted to the 
Fellows, but not approved by them. — Mr. C. B. Clarke, F.R.S., 
was elected into the Council in the place of Dr. H. Trimen, who 


i 879”*53. The species were chiefly dredged in 15-20 fathoms, 
or got on shallow banks. A full list is given of all the forms 
identified, and several new species are described. Among these 
are : Doclea tetraptera^ Xanthe scaberrimus^ Mail miersti^ and 
Caphyra archer L — A paper was read by Dr. Geo, King, on 
the genus Ficus, with special reference to the Indo-Chinese 
species. The genus Ficus was founded by Linn^us, and included 
seven species (“ Species Plantanim,** ist ed.) Later editions 
contained iiS species. Blame described 93 Malayan figs, and 
Roxburgh 55 Indian species. In the “ Hortus Cliffortianus* * 
Linnaeus clearly comprehended the difference of the sexes, ue., 
Caprifig = male, the so-called Fig — female, and Erinosyce = 

I hermaphrodite. Vahl seems to have misunderstood the arrange- 
I ment of the sexes, and Blume apparently followed him. Roxburgh 
! is the first writer who examined minutely the florets of neany 
: the whole of the species, finding two androgynous and the 
majority monandrous. Later on Gasparini and Miquel each 
made a careful study of the flowers of the genus, and separately 
I gave different classifications of the group. Miquel subsequently 
altered his arrangement, making divisions into six sub-genera, 

I while enumerating 405 Old World, 128 American, and twenty-two 
t species of doubtful nativity. In tlie “Genera Plantarum ** of 
Bentham and Hooker four of Miquel’s sub-genera are admitted, 
a fifth considered doubtful, and a sixth rejected. These authors 
regarded Miquel’s divisions as too loosely defined, and recom- 
mended a re working of the group. Dr. King goes into a 
lengthened description of the structural peculiarities of the 
flowers of the genus Ficus, He ^ecifics (i) male, (2) pseudo- 
hermaphrodite, (3) neuter, and (4) female fertile flowers. Besides 
these, he states that there occurs in all the species of Ficus a set 
of flowers originally named by himself “ insect-attacked- females,*^ 
but for which he has adopted Count Solms^Laubach’s term **gall- 
flowers ** {Bot. Zed, 1885) ; the latter botanist having anticipated 
him in publication, though King’s researches had been com- 
menced earlier. Kii^ enters into the question of these gall- 
flowers, stating that, in the majority, the pupa of an insect is 
present, and this pupa can usually be seen through the coats of 
the ovary. The pupa when perfected escapes into the cavity of 
the receptacle by cutting its way through or by bursting these 
coats ; and fully-developed winged insects are often to be found 
in considerable numbers in the cavity of the fig. The opening 
through which each insect has escap^ from the ovary in which 
it has been developed is afterwards clearly visible. The pupa 
of the insect must become encysted in the ovary of the gall- 
flower at a very early period, for about the time at which the 
imago IS escaping from the ovary the pollen of the anthers of 
the male flower is onl]^ beginning to shed. Now, there is nothing 
in itself remarkable in the mere occurrence in the genus of 
numerous flowers having the general form of fSemales, which vet 
by reason of certain peculiarities in their structure are inciqiaW 
of fertiliption by pollen practically barren ; while at ihe satne 
time their structural defects fit them for becoming dbte nidus for.^ 
the larvae of special insects. But, when the manner In 
these malformed female flowers are disposed tn recai^As^le is 
inquired Into, it becomes clear that thmugh Ike uihM^Olitioh of 
insects these malformed female flowers may plira a moit import- 
ant part in the life-histo^ of many spedes of tne i^entis 
Thus from the peculiarities in the structose lUtd 





S2« 


[MmJk liii 


the Aowers, Dr. King is of opinion t\ak tht evolationsry history 
the genns ^t$s may be traced. On data deri^d therefrom 
lie Arranges the Indo*MUayan species into two great gronps, 
the second of these being again divided into three subsidiary 
sub-groups as follows 


Group 1 . Psendo^hernaphrodite* 
Sect. 1 . 


Dinn. 


Group II. Unisexual 


Sect, a 


Sect. S 
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PalaerMnorphe 

Urostigma 

Synoeeia 

f Sycidimn 
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N eomorphe 


Phya^cal Society, March 12. — Prof. G. Carey Foster, Vice- 
President, in the chair. — Mr. Shelford Bidwell described some 
experiments which seem to show that the electrical resistance of 
suspended copper and iron wires, alters with the direction of the 
teadng current. The apparatus used consisted of a metre bridge 
with coils of too ohms in the gaps adjoining the standard wire, 
the other two arms being two suspend^ wires united at the top, 
to which point one terminal of the galvanometer was joined. A 
commutator placed in the battery circuit served to reverse the 
testing current. When a wire is suspended vertically the stress 
increases from below upwards, and the author believes the 
observed effects to be due to the absorption of heat by the current 
as it passes from a stretched towards an unstretched part of a 
copper wire, and the evolution of heat when it passes from an 
unstretched towards a stretched part. As the apparatus was 
arranged the current passed up one side and down the other, 
heating the one and cooling the other, thus disturbing the 
position of balance. If iron wires were used the heating and 
cooling effects were reversed. Prof. S. P. Thompson suggested 
loading the wires at different points in order to vary the stress 
without using such long wires, and Mr. C. V, Boys thought still 
shorter wires could be used by joining the ends to a revolving 
spindle and stretching them by centrif^al force. — On a lecture 
experiment in self-induction, by Mr, Shelford Bidwell. A tele- 
phone is placed in series with the secondary coil of an induction 
coil and another coil who.se self-induction can be raised by 
inserting a core of iron wires, or another coil, or both. The 
effect of introducing the iron core is very marked, reducing the 
sound enormously. If a coil of wire contaming an iron core be in- 
serted, the effect of short-circuiting the coil is to increase the sound 
in the telephone. The same author also described and showed 
an experiment due to Dr. Fleming, in which a disk of copper 
inclined at an angle of 45® to the axis of a coil of wire and sus- 
pended bifilarly, is deflected by passing an undulatory current 
round the coil. In explanation of the former experiment, Dr. 
Fleming wrote down tne formulae for the effective resistance and 
selfdnduction of a circuit near another closed circuit, which 
show that the former is greater and the latter less for undulatory 
than for steady currents. He had not arrived at any satisfactory 
^planation of the deflection of the copper disk. Prof. Ayrton 
^cnibited a tuning-fork worked electrically, in which the pitch 
^uld be varied by altering the self-induction of the circuit, or 
by varying the position of the make-and-break screw. Mr. C. 
V. Boys referred to his experiments, published in 1884, on the 
impulse given to metal disks suspended in a magnetic field 
whose strength is suddenly changed, as being of a similar 
character to that described by Mr. Bidwell, and suggested the 
use of aluminium instead of copper in future experiments, owing 
to its conductivity for the same weight being greater. Prof. 
Thompson said he had recently used a similar apparatus to that 
4 escrii^ by Mr. Bidwell as an illustration of the effect of self- 
^dttction, and pointed out the uses of self- and mutual-induction 
in multiplex telegraphy and telephony. As an explanation of 
the deflection of the copper disk by alternating currents, Prof. 
Foster thought it possibly due to its initial position being that 
of maximum sensibility, and therefore each impulse had less 
efl^t than the preceding one. Mr. W, M. Mordey mentioned 
a simple arrangement for varyinp; self-induction used by Mr. 
Ferranti to control the power of incandescent lamps worked by 
alternating currents, and Prof. Ayrton described a closed mag- 
netic dreuit of ^reat self-induction, used to protect voltmeters 
on the telpher Ime at Glynde from disastrous inductive effects 
produc^ by breaking the locomotive circuit. Referring to 
tuning-forks, Mr. Bosanquet thought .some self-induction was 
in order that the current should act to the best 
^vantage in attracring the pronijs at the proper instant. 
Furtner remarks were made by Mr.lBoys oiid Frcf. Perry.-— On 


alectnns experinmt io show that cMiadty irades invenm^ in 
the thickness of the diekctric, by Profs. W. Ayrton m 
John Perry. The authors consider it easy for students to aim 
that, other things remaitthig eonatimt, capamty kproportionid te 
area. Taldng this as proved, a coniemtr is Arranged md 
that the area A of the insulated inner coating varies as thi 
thickhess i of the dielectric, and the potential diftmenoe betweei 
^e coatings is found l^ experiment to be constant. Then ainc^ 

capacity == and both the latter being oonstam, there' 

' potential 

fore the capacity of the condenser is constant. But by the eou' 
stniction of the apparatus d is constant, and it ts assumed tha^ 

capacity varies as A, therefore capacity must vary inversdiy as /, 
—Note on magnetic resistance, by the same authors. Two iron 
rings about 6 inches diameter, made from the same bar of hen 
Swedish iron about half an inch in diameter, were wound witl 
insulated wire in two halves, so that a current could be aenl 
round either or both halves, and the resulting induction measured 
by the throw of a halUslic galvanometer placed in series with s 
few convolutions of wire wound round the outside of the maiK 
winding. One of the rings was continuous, and the other had s 
small airspace of about o'8 mm. in a plane perpendicular to that 
of the ring and passing through its axis, as if the ring had heeo 
cut by a saw. The primary object of the experiments, wfaicli 
were made by Messrs. Aldworth, Dykes, Lamb, Robertson, 
and Zingler, of the Central Institution, was to d^erminc 
whether there was any appreciable surface magnetic resistmice." 
The results do not show any such resistance, and the relative 
resistance of air and iron as calculated from the unsaturated 
parts are about as 1200 to i, a number agreeing fairly well witl 
those obtained by other experimenters. From this the authors 
conclude that for small distances magnetic resistance of air is 
proportional to length. When the magnetising current was 
passed round the one half of the divided ring on which the teal 
coil was wound, a greater induction could be obtained than b} 
any other way of magnetising, and this the authors do not 
attempt to explain. Mr. Bosanquet said he had always found 
greater inductions obtainable in the middle of bar electro- 
magnets or open magnetic circuits, than could be produced in 
closed magnetic circuits, and thought the above obse^ationi 
confirmed his own results. A discussion followed in which Mr. 
C. V. Boys, Mr. W. M. Mordey, Mr. Bosanquet, and Prof. 
Perry took part. — On account of the late hour the reading of s 
note on djmamo machines and motors, by Profs. Ayrton and 
Perry, was postponed till the next meeting. 

Zoological Society, March 15. — ^^Dr. St. George Mivartj 
F.R.S., Vice-President, in the chair. — The Secretary read i 
report on the a<lditions that bad been made to the $ocicty*j 
menagerie during the month of February 1887. — Mr. Howard 
Saunders exhibited a young male Harlequin Duck {CosmoneiU 
histrionka\ shot off the coast of Northumberland on Decembei 
2 last, and remarked that it was the second authentic British 
killed specimen in existence. — Mr. Oldfield Thomas read a pape: 
on the Bats collected by Mr. C. M. Woodford in the Solomof 
Islands. — A communication was read from Mr. W. R. CMvii 
Grant, containing an account of the birds collected by Mr. C 
M. Woodford at Fttura and Shortland Islands, in the Solomoi 
Archipelago, and in other localities of the group.— A communi 
cation was read from Mr. G. A. Boulcnger, containing a second 
contribution to the herpetology of the Solomon Islands.— Kr, 
Oldfield Thomas read a paper describi^ the milk -dentition ol 
the Koala {Phascolarctos cinertus\ whidi was shown to be ii 
the same state of reduction as had been described by Prof 
Flower in the case of the Thylacine. — A second commtmicatkn 
from Mr. Boulenger contained a description of a new Gecko a 
the genus C/umdrodactytus from the Kalahari Desert, Soutl 
Africa, based on a specimen which had been jjrescntod to th< 
Natural History Museum ^ Mr. J. jenner Weir. The authoi 
proposed to calf it C. weiri» 

Geological Society, March Prof. J. W. Judd, F.R.S. 
President, in the chair.— The following communicetiofis wen 
read On Chondr^im 4U^mifrcidet, Ag., by Mr. James W 
Davis.— On Arist 4 ^$m(^s Ow., bmng further notes 01 

the fowils described by Sir R. Owen as Pm^^ertrrm fusiiius 
Ow, J on Pafricasnurm merecr^uSf Seeley, a lisard from th 
Cambridge Greensand, preserved in the Woodwardian Muiieiin 
of the University of Cambridge ; on IPHerasueMts pofdmsff 
Seeky, a procoelian crocodile Irom the Hast^gi Simds c 
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f on ft sftcanam, i^ppftrently indicating a new type af 
*4 ((^f$U^^smus ilunicims, Seeley), from the Wealden of 
•dOK^ by Prof. H. G. Scebsy» F.R.S* In the last paper, after 
“ 1 tenmrke on ^ characters of the sacrum in birds, Omitho* 
ana l>iiiosaarU, the author proceeded to describe a sacrum 
nbofjbdr ci* six leertebrse in the Fox Collection, now at the 
it^ Museum, and then to compare the fossil with the corre- 
^ing bones of the three groups named. The resemblance 
I the Dinosauriao and Omithosaurian sacral vertebrae was less 
M (hose which connected the fossil with birds. From the 
fcter it was distinguished by the smaller number of vertebrae in 
ie sacrum, the absence of sacral recesses for the lobes of the 
Idneys, and the form of the articular face of the first sacral 
Irtebra. But the small number of sacral vertebrae in Archeso- 
the want of renal recesses in Ichtkydmis, and the 
axacters of the articulation in the Solan goose showed that 
jse differences were not essential ; and the author con- 
ded that the fossil belonged to a true bird, but that it formed 

more to Dinosaurs 


Jlink with lower forms, and approximated t 
Ian did any other Avian type hitherto descri 


type 1 


I described. 


Chemical Society, March 17. — Dr. Hugo MUller, F.R.S., 
resident, in the chair. — The following papers were read The 
;tion of heat on nitrogen peroxide, by Dr. A. Richardson. — 
upersaturation of salt solutions, by Dr. W. W. J. Nicol. This 
aper contains an account of experiments on the physical con- 
ants of supersaturated and dilate salt solutions. The solutions 
rere examined in two ways: (i) concentration constant and 
imperature varying; (2) temperature constant and concentra- 
ion varying ; in this way it was possible to pass from dilute to 
apersaturated solutions, and to examine the change in the 
artous physical constants. The electric conductivity, specific 
iscosity and rate of expansion were examined by the first 
Oiethod. The specific viscosity and density by the second. In 
|very case it was found that the curve corresponding to the non> 
.turated solutions was perfectly continuous with that for the 
persaturated solutions. From this the author concludes that 
e constitution of dilute, saturated, and supersaturated solutions 
i the same. Supersaturation is explain^ by the hypothesis 
!iat the substance in solution is not the same as that which 
rystallises out. A supersaturated solution of sodium thio- 
ilphate deposited crystals of the composition Na2S203,Hj0 
rhen evaporated in vacuo^ showing that the solution does not 
ontain the pentohydrate. The author believes that the salt in 
olution is combined with the whole of the water, an opinion 
lased on his experiments on vapour-pressures and molecular 
OUitnes. Colour changes in solution are not, he believes, due 
0 hydration, but to rearrangements of the salt molecule similar 
0 that which occurs in the case of chromium sulphate. Dr. 
ficol's views were criticised by Mr. Pickering and Dr. Arm- 
trong. — The formation of y-naphthalenesulphonic acid by 
Cleans of sulphuric anhydride and on 7-dihydroxynaphthalene, 
>y Dr. Hen^ E. Armstrong and Mr. W. P. Wynne. — a-Cyano- 
lapthalenesulphonic acid, by Dr. Henry E. Armstrong and Mr, 
>. Williamson. — Addendum to paper entitled an explanation of 
he laws which govern substitution in the case of benzenoid 
ompounds, by Dr. Henry E. Armstrong. — The transformation 
f eitnc acid into wridine-derivatives, and on the constitution of 

K ridine, by Dr. S. Ruhemann. — Silver containing bismuth, by 
r. William Gowiand. 

Royal Meteorological Society, March 16.— Mr. W. Ellis, 
President, in the chair. — The following papers were read ; — 
JJotes on taking meteorological observations on board ship, by 
3 apt, D. W. Barker. The author makes various sugge.stions as 
to the placing of meteorological instruments on bohrd ship with 
the view of securing uniformity,— Marine temperature observa- 
tions, by Dr. H. R. Mill. After briefly sketching the principal 
liistorical methods of observing temperature beneath the surface 
p{ the water, Dr. Mill discussed in some detail the relative 
merits and defects of the two instruments now in common use 
for this purpose. The self-registering maximum and minimum 
thermometer on Six’s princi^e, even with the addition of an 
owitt bulb to protect it from pressure, has certain inherent defects. 
It merely shows the highest and lowest temperatures passed 
throtm'h, the indices are liable to be shaken from their proper 
position, and it requires long immersion in order to attain the 
of its surroundings. Mr. J. Y. Buchanan has shown 
now, by the use of mercury and water piezometers, the actual 
^ given point may be obtained, no matter how 
c l^tween that point and the surface may vary. 

Such instniments have not iken much used, and now a modifica- 


tion of the mercurial outflow thermomc^i patented by Messrs. 
Negretti and Zambra as the ** standard deepHsea themometer,’^ 
is largely t^ed. When fitted in a frame which admlta of the- 
thermometer registering at a precisely known depths admirable- 
results are obtained by it. The manner of using these thermo* 
meters in the Scottish frame and of conducting temperature trips- 
in comparatively shallow water was describe ; and the b^t 
ways ot recording the observations and elaborating the results 
were alluded to ; the work of the Scottish Marine Station on 
the Clyde sea area being taken as an illustration. The import- 
ance of marine temperature observations as bearing on submarine 
geography, on navigation, on the distribution of animal life, 
and consequently on fisheries was alluded to. The paper waa 
illustrated by diagrams, and by the exhibition of the apparatm^ 
which was described. — After the reading of these papers the 
meeting was adjourned in order to afford the Fellows an opjw- 
tunity of inspecting the Exhibition of Marine Meteorolo^cal 
Instruments and Apparatus which has been organised under the 
auspices of the Society. 

Victoria Institute, March 7. — The Rev. Dr. Walker read a 
paper on insect life in the East, in which he gave a full report 
of his entomological researches in Egypt and the East, and drew 
special attention to the very great number of British varieties that* 
he had captured in various parts of the world. During the 
discussion, Dr. Sydney Klein remarked on the value to 
science of Dr. Walker’s labours, and, in regard to insect life in 
the East at night, said that when passing a night among the 
ruins of Ephesus he found its superabundance manifested by the 
1 actual roar of chirps, scrapings, rattles, hummiugs, and cries from 
the country round, quite equalling his experience in the woods 
of Central America. Mr. Hastings C, Dent gave an account of 
his observations in South America and elsewhere. 

Manchester. 

Literary and Philosophical Society, January 17. — Prof. 
W. C. Williamson, F.R.S., in the chair. -^Mr. Henry Hyde 
exhibited a leaf of Bryophyllum calycinum^ with young plants 
growing out of the margin. — Dr. Alex. Hodgkinson read a paper 
on cavities in minerals containing fluid, with vacuoles in 
motion, and other inclosures. — Prof. W. C. Williamson, 
F.R.S,, gave a practical demonstration by means of sections, 
shown by the oxy-bydrogen camera, of the structure and develop- 
ment of young roots. Beginning with those of the maize as they 
appear within the seed, Prof. Williamson exhibited and explained 
those of the vine, of the bean, of the crown imperial, and of 
the several species of cycads, illustrating the changes which roots 
undergo between the uniform structure seen near the root or tip, 
to their more advanced condition, as seen first in the roots 
of endogenous plants, and afterwards in the more complicated 
ones of exogens. 

Paris 

Academy of Sciences, March 21.— M. Janssen, President, 
in the chair. — On the movement of a solid in a liquid, by M. 
Halphen. A theoretical demonstration is given of the general 
proposition that this movement consists of ( i ) a uniform helicoidal 
motion round a fixed axis in space ; (2) a uniform rotation round a 
fixed axis in the solid; (3) a periodical movement. — On the great 
atmospheric movements in connexion with MM. Schwedoff, 
CoIIacion, and Lasne’s cyclonic theories, by M. Faye. The 
paper is devoted to a refutation of these various theories, which 
are stated to be mainly due to the confusion caused by foiling to 
distinguish between movements produced artificially in the air 01 
water by a simple rotatory action, and the natural cyclones, 
tornadoes, waterspouts, &c. ; the two orders of phenomena hav- 
ing only an apparent relation to each other. — Some observations 
and reflections on the earthquake of February 23 at Antibes, by 
M. Ch. Naudin. At this point of the coast the sea suddenly 
retired about 3 feet, soon returning with considerable velocity to* 
its normal level. This and the associated phenqniena are at- 
tributed, not to any volcanic action or to the ga.ses confined in 
vast subterranean cavities, but to the resistance offered by certain 
parts of the terrestrial crust to the electricity generated in the 
globe itself It is pointed out that th^e disturbanees occur 
always in districts destitute of forest growths which might serve 
to discharge the atmospheric electricity, and on this fomunded a 
fresh ar^ment for replanting lands that have be^me dis- 
anbrested.— On the red fluorescence of alumina, by M, Lecoq de 
Boisbaudran. Some experiments are described lea^ag to the 
inforenoe that this fluorescence Is due to the presence of traces of 
chromium in ordinary aiumiha, and caimot be mdcced by the 
pure earth itself.— Earthquakes in connexion wiSi fire-^lamp, hy 




M. F* A. Forel. It sumsted that the seiies of slight vibra- 
tions almost invariably following the first great 8]K>cks may tend 
to caose the escape of fire-damp in mines, and that the preotu- 
lions against this dan^r should consequently be redoubled in 
mining districts witlun the range of the general disturbance.— -On 
a possible cause of the earthquakes of 1755, 

M. A. Blavier, An attempt is made to associate these occur- 
rences with an abnormal accumulation of ice in the Polar waters, 
causing a deflection of the Rennel branch of the Gulf Stream, 
attended by great climatic changes and a slight disturbance of 
ecjuilibrium tn the submarine bed, followed by a possible local 
fracture along the line of least resistance. The in^rnsh of cold 1 
oceanic waters would appear to be indicated by the disappear- 
ance of the sardines from the West Coast of Europe in the years 
in question. — On the employment of gas as a constant source in 
experiments on radiation, by M. Edouard Branly. In this com- 
munication a comparative study is made of the moderator lamp 
and gas jet, as two sources of mean temperature in these experi- 
ments. — On the tartrate of antimony, by M. Guntz. A process 
is described for prepimng in the pure state the acid tartrate of 
antimony, which Peligot obtains oy alcoholic precipitation of a 
concentrated solution of the oxide of antimony m tartaric acid. — 
On the presence and quantitative analysis of alumina in wine and 
the grape, by M. L. L’Hote. The results are given of experi- 
ments made to determine the presence in appreciable quantities 
of antimony in Burgundy, Roussillon, and some other red wines. — 
Note on some new ^ntheses in the fatty scries by means of the 
chloride of aluminium, by M. Alphonse Coml>es. — On the 
microbe of yellow fever and its attenuation, second note, by 
MM. Domingos Freire, Paul Gibier, and C. Rebourgeon. In 
continuation of their studies on this microbe, discovered by them 
in 1S84, the authors describe a process by means of which the 
virus may be attenuated and converted into a prophylactic 
vaccine. — Calorimetric studies on sick children, by M. P. 
Langlois. The experiments here described show that in chronic 
disoraers with hypothermy there is a diminution of caloric, which 
increases in maladies with hyperthermy, — On certain character- 
istics of the pulse in morphiomaniacs, by Messrs. H. Ball and 
O. Jennings. The observations here illustrated by sygmographic 
tracings serve both to detect the practice in patients secretly 
addicted to the taking of morphia and to remove the craving for 
intermittent doses.— ^inerajogical study of the Fort Duncan 
meteoric iron recently presented to the Paris Natural Histoiy 
Museum, by M. Stanislas Meunier. The analysis of this speci- 
men, found in 1882 near Fort Duncan, Maverick County, Texas, 
shows a remarkable resemblaoce to the mass which fell at 
Braunau, Bohemia, on July 14, 1847. It yielded: iron, 92*02 ; 
nickel, with traces of cobalt, 6 10; residuum, l*8o ; density 

7-699. 

Stockholm 

Royal Academy of Science*, February 9, — The following 
papers were accepted for insertion in the Proceedings of the 
Academy : — On the so-called anomalous dispersion, by the late 
Colonel C. E. af Klercker. On benzol and toluol nionosul- 
combinations, by Dr. Mats Weibull. —The Lettersted Prize for 
1887 for the ^st original scientific work was awarded to Prof. 

F. A. Smitt for his “ Critical Index of the Salmcnidcr in the 
National Museum,'* whilst the amount of the same legacy for 
special scientific work was awarded to Prof. A. G. Nathorst for 
his researches on the Tertii^ flora of Japan. — The Secretary 
announced that the Proceedings of the Academy for 1886 were 
completed* and that the flrsl part (** Aurores boreales **) of Series 
II, of the work ** Observations faites au Cap Thordsen, Spitz- 
berg, par rExpddition Su^Joise,** published at the expense 01 the 
Ae^emy, was issued. — The following two papers were also 
presented by Prof. Berlin : — On six isomeric acids of toluol 
disulphone, by Dr. P. Klason. On the substitution of the amido 
group in aromatic combinations for hydrothion as well as oxy- 
sulphuryl by means of diazo combinations, by the same. — Prof, 
Edmnd advanced a strictly mathematical demonstration showing 
the correctness of his theory regarding unipolar induction. — 
Prof. Gylddn presented the following papers Untersuch- 
ungen Uber einen speciellen Fall des Problems der drei 
Kdrper, founded on studies at the Stockholm Observatory, by 
Dr, P. Harzer, of St. Petersburg. On the absolute correctness 
of terms of expression employed by Prof. Gyld^n in order to 
solve the problems of three bodies, by himself, which paper 
will sbortfy appear in the Afia Mathematica . — Prof. Smitt 
announced the appearance of a new edition of the illustrated 
wo^ Skandmaviens Fiskar ” (** Tbe Fishes of Scandinavia”), in - 
which are{^ number of original drawings by Herr W. von 


I Wright, belosq^ to the Academy, whidi have ^er Ipfeeiti 
lished before. He also presented the first report of the 
logical Committee appointed by tfie Academy.— Profi KU 
Le 09 er presented the foltowii^ papers On conveigents 
definite integrals, by Herr C. B. S. Cavailin. On a treatise 
Ascoli relating to the integration of the difierential equati 
I 5= o for a given Riemann surface, by Dr. G, £n«ltrik 
I Integration der differential Gleichung D‘^u s o in einen belid 
bigen Rtemanniseben Flache, by Profi GiuUo Ascoli, of Milan] 
—The Secretary presented the following papers for insertion t 
the Proceedings : — On the influence of chlorium on a^aceti 
naphthalid, ^ Prof. Cleve. On naphthalid acids, by Dr. A. 
Ekstrand. On a- and fi-naphtbamidoxim, by the same. < 
the resin acids in galipot, by Dr. A. Westerberg, O 
pteropods in the Zoological Museum of the Upsala University 
collected by Capt. G. von Scheele, classified by Dr. H. Muntbe 
Notes on Permian fossils from Spitsbergen, by Prof B. Lundj 
gren. Einfluss der Neutralsalze auf rUe Keactionsgeschwindikei 
der Verseifung von Actylacetat, by Dr. S. Arrhenius. 
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A NATVBAUST IN SOUTH AfaiBRlCA 
hUs a Naturalist in South America, By John Ball, 
M.BLLA., &c. (London i Kegan Paul, Trench, 
and €a, 1887.) ^ 

3 Y this unpretending little volume its author has opened 
5 up to view a new avenue to knowledge— a royal 
>ad, in short, to anyone as competent as he has shown 
mself to be to take advantage of all that it offers to 
i intelligent traveller with his eyes and ears opem Its 
mtents are a rich collection of facts and thoughts, 
uefly botanical, meteorological, and geographical, ac- 
tired during a hve months’ voyage over 18,400 miles of 
;ean, and embracing 100^ of latitude, during which the 
ithor passed only seventy days on dry land ; and they 
e laid before the reader in a style which is as attractive 
I instructive. 

In the preface Mr. Ball says of his voyage : — A tour 
und the South American continent, which was com- 
eted in so short a time as five months, may not appear 
deserve any special record ; yet I am led to hope that 
is little book may induce others to visit a region so 
>ounding in sources of enjoyment and interest. There 
no part of the world where a traveller can view so 
any varied and impressive aspects of Nature, whilst he 
hose attention is mainly given to the progress and 
ivelopment of the social condition of mankind will find 
the condition of the numerous States of the continent, 
id the manners and habits of the many different races 
at inhabit it, abundant material to engage his attention 
id excite his interest” Mr. Ball adds that, though the 
m of his journey was mainly to see Nature in aspects 
»w to him, he, as an unprejudiced visitor, gives also his 
\pressions as to the social and political condition of the 
fferent regions which he visited. With these impressions 
t need not concern ourselves, though we may say that 
ey seem to us to be both just and liberal. 

Leaving England in March 1882 as a passenger on 
>ard a West Indian maiLsteamer, Mr. Ball found that 
e passage across the Atlantic offered nothing of unusual 
terest,but even this well-beaten track suggests some good 
eas as to rate of flow of the upper and lower strata of the 
ilia! currents forming the trade-winds. Barbados was 
ade in thirteen days, where, amongst other vegetable 
ensures, he obtained the fruits of the sandbox-tree {Hura 
opitans)^ the explosive nature of which is arell known, 
ough not the violence of its character, which would sug- 
^$t an altemadve name of the dynamite-tree* Mr. Ball 
irried away a specimen packed in a wooden box, which 
\ subsequently placed in his herbarium room in London, 
biere, nine months after it had been obtained, it burst 
ith such violence that the box was broken to pieces, and 
e valves and seeds of the fruit were scattered all about 
e roonL 

A sifigle day at Jamaica afforded him his first glimpse 
a thoroughly tr^dcal vegetation in situ, and it would 
f ditfioult to find a terser or better description of its 
^esunnee to a Londoner than his simple statement that 
It seemed tome as if the Inmates of the Palm House at 
V<MU oio 


Kew had broken loose and run scramtdiirg op the rocky 
hills.” 

The Isthmus of Panama crossed and the Pacific 
reached, the real Interest of the voyage begins. The first 
impression Mr. Ball gains — suggested by the breadth of 
the Bay of Panama (120 sea' miles across)— is of the 
vastness of the geographical features of America as com- 
pared with the ideas fbrmed of them from experience of 
“our diminutive European continent,” andftom maps, 
and especially from those on Mercator’s projection. 
In respect of this last he not inaptly complains that it 
profits nothing to explain, even to the most intelligent 
youth, the nature and amount of the errors involved in 
that mode of representing a spherical surface on a plane ; 
and he goes on to say : “ I verily believe that all the 
mischief done by the stupidity, igpiorance, and perversity 
of the writers of bad school-books, is trifling compared 
to the amount of false ideas spread through the world by 
the production of that respectable Fleming.” 

A few hours botanising in the coast forests of Buen- 
aventura, a port on the coast of Columbia, yielded a 
harvest of plants which forged the first link in a chain of 
reasoning that has led Mr. Ball to the conclusion 
(opposed to the view of all other writers on the same sub- 
ject) that the most marked division of the flora of tropical 
South America is not that between the regions east 
and west of the Andes ; for on his arrival in Brazil he 
found that, though he was nearly 3000 miles from Buen- 
aventura, and separated from it by the great barrier of the 
Andes, the plants of the forests of that country were 
almost all nearly allied to Brasilian forms. This is followed 
by a bold speculation, dwelt on at greater length towards 
the conclusion of the work, that “ the ancestors of the 
Brazilian flora, and to a large extent also those of the 
Andean flora, came into existence i& the ancient high 
mountain ranges of Brazil, where we now see, in the vast 
extent of arenaceous rocks, and in the surviving pinnacles 
of granite, the ruins of one of the greatest mountain 
regions of the earth.” 

Crossing the equator, our naturalist was disappointed 
in not seeing Chimborazo, still in popular estimation 
the “ hub ” of the South American continent, though geo- 
graphers have long known that it has to bow its head to 
Aconcagua, upwards of 2500 miles further south. Chim- 
borazo is only seventy miles from Guayaquil, whence it 
is easily seen on clear days, but we are told these occur 
only about half a dozen times in the year ! 

Cape Blanco, the westernmost cape of South America, 
rounded, the so-called rainless zone of South America, 
which extends for nearly 2000 miles to the southward, 
is reached. This is a feature of the highest interest to 
the biologist and meteorologist Its access was signalled 
by the sudden fall of temperature from an average of 80®, 
with a relaxing atmosphere “heavily charged with 
vapour,”* to 74®, with an elasticity in the air that 
dispelled a previous lassitude, which l^d rendered burden** 
some even the first taste of the charms of trotneal scenery. 

In no part of the world is a change in vegetaUon more 
suddenly effected than in the short distance, amounting 
to little over 100 miles, between the Gulf of Guayaq^l and 
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Payta Nowhere in the world are the forests more 
luxuriant than in the former place, whereas, on arriving 
at Payta, Mr* Ball was informed by the officers of the 
ship that it was no use his taking his botanical box 
ashore yniAx him, because the country was absolutdy 
without v^etation. As, however, Uie forewarned ex- 
pected, this was not quite the case : stunted bushes grew 
in the cliffis, nor were plants absent on the plateau above, 
where, however, the vegetation was more scarce than he 
had anywhere seen it, except in the tract west of the 
Nile above Cairo. He remarks that the gullies furrowing 
the seaward face of the plateau show that heavy rains 
must visit this part of the coast, and on inquiry he was 
informed that abundant rain, lasting for several days, 
recurs at intervals of three or four years. This, he subse- 
quently found,, is a normal feature of the rainless zone, 
added to which he was informed that slight showers occur 
at intervals a few times in the year, which suffice to 
maintain the vitality of the few species of plants that 
hc 4 d the ground persistently ; whilst the heavier rains are 
followed by an outburst of herbaceous vegetation covering 
the surfaces that have long been bare. 

For the existence of this rainless zone Mr. Ball con- 
siders that the hitherto assigned causes are insufficient. 
These are : the influence of the Andes in condensing the 
Atlantic vapours brought by the westward atmospheric 
flow ; the warming in its passage north of the vajxuir- 
bearing aihial currents that accompany the Antarctic or 
Humboldt oceanic current ; and the effect of this 
warming of the air in enabling it to hold in suspense 
all the \'apour it absorbs in its passage north Mr. 
Bairs principal objections to the sufficiency of these 
causes are that the Andes of Ecuador and Columbia 
do not condense the western vapour-bringing winds, 
whilst those of Peru, Bolivia, and North Chili do ; and 
that the littoral zone of the former regions is, for a 
distance of 800 miles, even moister than parts of the 
coast of Brazil and Guiana. His supplemental explana- 
tion is based chiefly on the physical features of the 
Andes, in Peru the Andes present four parallel longi- 
tudinal chains, increasing in mean elevation in going 
westward, though the highest peaks are not on the 
westernmost range. In Ecuador only two such ranges, 
the two westernmost, exist, and these do not suffice to 
drain the vapour -bringing winds, a portion of whose 
moisture is precipitated on the Pacific coast- In 
Columbia, again, there are three of these parallel ranges, 
enough perhaps to drain the easterly winds ; and its 
sources (ff moisture may be supposed to be derived from 
the diversion southwards of easterly currents from the 
Caribbean Sea which have crossed the Isthmus of 
Panama. On the whole, however, Mr. Ball considers 
that the influence of the Humboldt currents, oceanic and 
ai^rial, is of ffir greater moment than is that of the Andes, 
since the influence of these currents is felt even to the north 
of the Gulf of Guayaquil, as at Cape St Elena, where 
the rains are less frequent than at Guayaquil. For the 
further description of this interesting subject we must 
refer to the work itself. 

On April 15, Callao, the port Lima, was reached, and 
a ten days’ expedition to the higher Andes was effected. 
For this there were two railroad fodlities. One line starts 
from the coafet at MoBendo, south of Callao, and, running 


by Arequipa, crosses the crest of the Andes, ae 4 
minates at Lake Titicaca, 1 2,800 fket above tShes'ea. Tbe 
other starts from Lima itself. It was projected wl^ 
intention of piercing the crest of the Cordilleras kt an 
devation of 15,645 feet above the sea, thence descending 
to Oroya, a plateau between the main ranges. Its ulti- 
mate object was to afford a route to the fertile districts On 
the eastern slopes of the Andes. As yet it has only 
reached a village called Chicla, 12,200 feet above the sea, 
its progress having been stopped by the war between 
Peru and Chili. The first of these routes was ob- 
viously the most desirable for a naturalist, but want of 
time and the fact of Arequipa being in possession of a 
Peruvian force drove Mr. Ball to take the Chicla route. 
To the professed naturalist Mr. Balt’s observations on 
this little expedition offer much of interest, but the 
season was unfavourable for botanising, the weather at 
the culminating point wretched, and the natural features 
of the country, under such conditions at any rate, 
anything but inviting. There is a brief discussion on 
mountain sickness, of which Mr. Ball has already detailed 
his symptoms in this journal (vol. xxvi. p. 477). They are 
anomalous ; but as his elevation was only 12,200 feet, at 
which many mountaineers who suffer acutely at 16,000 feet 
and above it feel no inconvenience at all, his experience 
is insufficient. That the symptoms should disappear 
during bodily exercise is opposed to what is described in 
the cases not of man only, but of cattle, sheep, and 
horses, in crossing high passes. The observations on the 
temperature of the upper Andean regions as compared 
with that of the coast are very valuable, as arc the notes 
on the zones of vegetation, the ranges of species, the 
distribution of endemic forms, &c. 

On his return to Lima, Mr, Ball obtained some further 
information regarding the well-known hollowed cliffs of vol- 
canic rock which occur along the coast, and reach to 700 
feet above it, and which have been written of by Lyeli and 
others as indications of a rise of the land. According to a 
very intelligent local observer, Mr. William N ation, of Lima, 
the excavations are due chiefly to a cryptogam ic plant 
which grows on the surface of the cliffs, and is in active 
vegetation as a disintegrating agent during the dense fogs 
that prevail for many months of the year. Mr. Nation 
thinks that alternations of dry and damp air, by causing 
the cells of this burrowing plant to expand and contract, 
effect the removal of scales of mineral matter from the 
surface of the rock, and hence eventually excavate the 
latter. Fancying that the plants might (as do some 
lichens) chemically affect the rock, Mr. Bail submitted 
specimens to an eminent cryptogamist, who found it to be 
an Alga, and harmless in this respect Mr. Ball himself 
is disposed to think that vicissitudes of temperature 
aided by alternations of moisture and dryness, dry fog 
and sun, may play the greatest part in effecting the 
hollows* It is to be hoped that Mr. Nation will follow 
up the problem, which wants only careful obsw^ation to 
solve it 

Between Callao and Coquimbo, along a monotonous 
coast, several places were visited, but those seen> 
to be far from being oases j some of them, indeed, ate 
dependent on transport by sea for a supply of fresh * 
The track between Arica and Copiapo, a distance of 000 
miles, further than from Uverjt)ool to Oporto/ }s ihktte 
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wbkSi tbe rainless aone Is most pronounced. With the 
pos^le exception of Pisagua, there is no inhabited place 
ivhm drinkable water is to ht had, and yet the wants 
(or of men have established many industrial settle- 

ments along the coast for the purpose of working mines 
eif silver, copper, and lead, and digging deposits of 
alkaline nitrates. Drinking-water is, in most of these 
towns, provided by the distillation of sea-water ; in others 
it is imported. Nine such places were touched at by the 
steamer ; their features were uniform, and, we may add, 
uniformly repulsive : chemical works with tall chimneys, 
sheds of reeds for workmen, a few clean*! ooking houses 
for managers, and grog-shops. At one of these, Tocopilla, 
Mr, Ball observes : — “ At last I found, what I had often 
heard of, but in whose existence I had almost ceased to 
believe, a land absolutely without a trace of vegetable 
life. Not only was there no green thing ; not even a 
speck of lichen that I could detect, though I looked at the 
rocks through a lens. Even more than by the absence of 
life I was impressed by the appearance of the surface, 
which showed no token that water had ever flowed over 
it. Every edge of rock was sharp, as if freshly broken, 
and on the steep slope no trace of a channel furrowed its 
face. The aspect is absolutely that of the scenery of the 
moon — ^^of a world without water, and without an atmo- 
sphere.** Curiously enough, small birds, which live on 
stable manure, were the only trace of indigenous animal 
life j what they were Mr. Ball could not approach 
them near enough to see. Seaweeds, however, though 
scarce, occurred in pools left by the tide, and relieved the 
barren coast from the curse of being without vegetation. 
At Caldera, the port of Copiapo, vegetation begins, and, 
though the environs are sandy, bushes and inclosed 
gardens are to be seen, and at Coquimbo green is, in the 
spring at any rate, a dominant colour. On May 9, Mr. 
Ball disembarked at Valparaiso, and made that town and 
Santiago his headquarters for twenty days. During this 
period he made numberless observations on the scenery, 
climate, vegetation, and geographical features, many of 
which though referring to matters that are familiar to 
every scientific reader, abound in thought and shrewd- 
ness, and are exceedingly instructive. Leaving Val- 
paraiso, the voyager entered a totally different region of 
America, physically and biologically, and into it we shall 
follow him in a future number. 

{To be continued,) 


COLEOPTERA OF THE BRITISH ISLANDS 

The Coleoptera of the British Islands, A Descriptive 
Account of the Families, Genera, and Species indige- 
nous to Great Britain and Ireland ; with Notes as to 
Localites, Habitats, &c. By the Rev. W. W. Fowler, 
M.A. Vol. L Adephagra — Hydrophilidae. Pp. xxii. 

and 269. Two Plates. (London : Lovell Reeve, 1887.) 

D uring the last thirty years, seven or eight distinct 
catalogues of British Coleoptera have been pub- 
lished, and have met with an encouraging sale ; hence 
there be no doubt that there exists a considerable 
nwiber of collectors of British Coleoptera. But no really 
safisiketory tyi^matk work on this department of the 
aunse of our Islands existi^and Mr, Fowler has done well 


in attempting to supply such an one. The earlier 
of Curtis and Stephens are, for obvious reasons, of little 
practical use in the present day, and though, tw^ve years 
ago, Mr. H. E. Cox published a hand book of Bdfei?ih 
Coleoptera in two volumes, it cannot be said to have been 
the work required, owing to the facts that it contained no 
reference to localities, and that it consisted entirely of 
systematic tables, without the addition of any matter that 
could make it a pleasant book to use. 

In the work now before us, the author has bsen very 
successful as regards these points ; he adopts the system 
of tables, but gives, in addition, brief diagnostic descrip- 
tions of all the species, and satisfactory details of locali- 
ties and the distribution in our islands. In his prefatory 
remarks he very properly calls attention to the necessity 
of access to collections of an elementary nature, so that 
the student shall have some elementary notions about, at 
any rate, a few beetles before attempting to use the work. 
There can be no doubt that he is quite correct as to this 
point, and it may be hoped that the local museums and 
school collections that are now becoming numerous 
throughout the country will be of great use in this respect ; 
and for this object such institutions should possess a small 
but well-selected general collection in addition to that of 
their local fauna. 

There are now about 3200 species of Coleoptera on the 
British list, and the present volume deals with only about 
one-sixth of these, so that the work when completed will 
be of considerable extent. The author promises to give, 
when it is concluded, an introduction to the system of 
classification employed in it. This is, indeed, indispens- 
able, as at present the student is not supplied with any 
definitions of the “ series ** which form the basis of the 
arrangement used, He already finds, however, under the 
various subdivisions, remarks on classifi:ation and affini- 
ties ; these are usually well considered, and will, no 
doubt, increase greatly the interest of the work, and, it 
may be hoped, will induce the student to extend his 
studies to questions of greater interest and importance 
than the detennination of the names of species. 

The Coleoptera are an enormous order of insects, com- 
prising already fully 100 000 species, and as their organis- 
ation is such that the details of their external structure 
can be readily observed, much has already been done 
towards establishing a natural classification of the order. 
The author has made himself well acquainted with the 
various recent improvements in this department, and 
acknowledges in the frankest manner his obligations to 
authorities in various parts of the world. There are some 
points of general interest as to the British Coleopterous 
fauna, such as the number of species peculiar to the 
islands, but the work before us has not yet sufficiently 
advanced to enable such points to be discussed with 
advantage, and we may perhaps find occasion at a future 
time to consider them. . 

It would be a very great advantage if zoologists could 
agree on a system of names for the various aggregates 
larger than genera, Mr. Fowler’s work only gives the 
individual names of these larger aggregates^ and dis- 
tinguishes them merely by rather slight typographical 
distinctions ; as a consequence, the stud^t finds himself 
Introduced to a laige number of these names in rapid*^ 
succession, and they must be ratlmr a. source ef bewilder^ 





N4TU^ 


ow w iiii ■h»i I II,# jt 


ment to Ixim tt^an a key to the classihcation adopted ; it 
would probably be an improvement if, in future volumesj 
the author would prehx to these names the term* 

Family,” SuVFamily Group ” &c., so as to allow 
the systematic value of the names themselves to be more 
readily appreciated. The two plates accompanying the 
volume are intended to give an idea of those structural 
characters on which the classidcation used in die work is 
based, and they also give three figures of larvse borrowed 
from Schiodte ; it may be hoped that these latter extra- 
ordinary forms may incite some student to continue the 
work of Investigating the earlier stages of beetles, so 
ably pursued by the talented Dane whose recent decease 
is still a matter of general regret amongst entomologists. 
The structural diagrams II. and JIl* on Plate A are, 
as given, far from being successful. They are described 
as representing the under-skeleton, but, actually, one- 
half of each of the diagrams represents the upper surface, 
and the manner in which the two halves are connected 
will inevitably suggest to a beginner that the structures 
displayed are those that would be seen on removing the 
parts covering the upper surface. 

Mr. Fowler, as we have already stated, has taken great 
pains to make himself acquainted u ith the modern author- 
ities, and to render his work as interesting as the nature 
of the subject and its great extent will permit ; his efforts 
in these directions will no doubt be duly appreciated, 
and his work will, it may be hoped, find a place in the 
libraries of all our local museums, as well as on the book- 
shelves of the amateur, D. S. 


BRITISH STALK^EYED CRUSTACEA AND 
SPIDERS 

Bntisk Stalk-eyed Crustacea and Spiders, By F. A. A. 

Skuse. (London : Swan Sonnenschein, Lowrey, and 

Co., 1886.) 

is a modest little volume of 126 pages, 
A professedly written for the “tyro.” We arc in- 
formed, on p. 14, that the “ pages do not profess to 
be cither scientific or in the least anything beyond the 
production of a humble admirer of Nature, and only 
intended to put the reader on the road to the investiga- 
tion of the creatures written about.” This being so, it 
would be unfair to judge the work from the stand-point of 
more special treatises, and we need do no more than 
comment upon the introduction of a somewhat antiquated 
system of classification and of minor errors which would 
be unpardonable in a work of greater pretensions. 

The book is a clearly stated compilation, and is, so far 
as it goes, fairly accurate and up to date. There is, 
manifestly, little room for originality, and the reader 
must be prepared to find that most of the more pleasing 
passages— those dealing with the habits of the animals 
described — are, of necessity, quotations from earlier 
authors, references to whose works arc in all cases given 
as footnotes. 

The subject-matter is apportioned into nine chapters 
and an introduction, and it deals with methods and 
accessories as fully as with the animals themselves. 
Under the head of Development (Chapter III.) arc to 
be found the facts of morphology and physiology which 
fall Mthin the sc<^ of the work, it is in this that the 


author is at his worst, and there is much here which stands 
in need of revision. We are told, in the introdbclidn, 

*Uhe earliest known insects have been found in the 
Devonian, so protably there also exi#ted spiders.*' 
T^ng the context into consideration, it is surprising 
that the author should thus presuppose the discovery ^ 
Palieotoic i^iders, and Overlook that of Silurian aemu 
pidns and cockroaches, the former so well t6 his purpbSei^ 

“ Big-taiis,” “ Queer-tails,” and “ Little-tails ” ire 
renderings of Macruray Anomouray and Brachyura as 
unfortunate as they are unconventional. 

The illustrations are good as a whole ; some are exce!*^ 
lent, being faithful copies of standard figures. More 
spiders might be advantageously delineated, and exception 
must be taken to the wretchedly wooden drawings tA 
crustacean larvae, especially of the young lobsters (p. 27). 
For the latter the author would do well to substitute, 
should a second edition be demanded, the strikingly 
truthful drawings of Sars (“Om Hummerens postern- 
bryonale udvikling,” Christiania, 1874), or, failing those, 
Kent’s figures (“ International Fisheries Exhibition 
Literature,” vol. vi. “ Conferences ”). 

There is much truth in the author’s assertion (p. 10) 
that “everybody knows a crab. Everybody knows a 
spider. But it is just these every-day things that people 
know really least about ; while, on the contrary, things 
that must be sought for in order to be seen are often most 
commonly known.” The writer is true to this tenet, and 
his book ought, in the hands of an intelligent “ tyro,” to 
be productive of good results ; while passages such as 
that in which he describes (p. 73) the construction of the 
spider’s web are well calculated to arouse that enthusiasm 
which he is sanguine enough to presuppose. The appre- 
ciation of the beautiful in Nature must precede the 
devotion to that which is more useful, and the little hand- 
book before us, invested, as it is throughout, with a true 
dignity of purpose, will serve as a means to this desired 
end. 


OUR BOOK SHELF 

Catalogue of the Fossil Mammalia in the British Museum^ 
{Natural History) Cromwell Roady S.IV. Part IV. 
Containing the Order Ungulata, Sub-order Proboscidea.. 
By Richa^ Lydekker, B.A., F.G.S. (London : Printed^ 
by Order of the Trustees, i886.) , 

The collection of Proboscidean remains preserved in thej 
British Museum is by far the largest in any Museum in tbe^ 
world ; containing as it does the splendid collections 
made in the Siwaliks of India by Sir Proby T. Cautley, 
the unrivalled British series of mammoth remains, the 
unique collection of pygmy-elephant remains from Malta] 
the series of remains of dinothcrium and mastodom 
from Eppelshcim, &c., and a fine collection of American 
mastodons from the United States and from South 
America. 

An immense collection like this, containing remains be* 
longing to nearly all the described forms, was admlrabl)/ 
adapted for the study of transition forms, and Mr. Lydekker 
has not been content in ^is Catalogue with giving merely 
a detailed enumeration of the contents of the cases, buSS 
has written a full account of the fomilies, ^neni, and( 
most of the species of the known extinct Proboscides^ 
In a short introduction he gives some most iatercstin| 
notes on the geographical and geological distribution 01 
the species. In reference to the subject of the Structure 
of the cheek-teeth Mr; Ly^khker thinks that this he 
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t^€ mo»^^enerali^ to the most specialised 
ctf the Elephaotidae, So complete indeed is this 
t»^^ that not only is there no real line of demar- 
cetloh h^tfeen Mastodon and Elephas, but several of the 
spetiea of the two genera seem to pass so imperceptibly 
one another that it is not unfxequently a matter of 
txtmmt diHiCttity (if indeed it be not an absolute impos- 
sibility) to determine to which species individual teeth 
reidiy belong. 

In r^^a to geographical distribution, there appears 
to^ be considerable evidence in favour of an easterly 
migration of the mastodons having taken place from 
Europe to India ; while the restriction of the stegodont 
group of elephants to the latter country and the regions 
to the eastward, points to the conclusion that the transition 
from the mastodons to the higher elephants took place in 
those regions. From this we may also infer that there 
subsequently ensued a westerly migration of these higher 
forms to Europe, and finally on to North America, where 
tlw true elephants did not make their appearance till the 
Pleistocene, and then appear to have been represented 
only by two species, one of which ranged over the greater 
part 01 the higher latitudes of the northern hemisphere. 
The descriptive details are very usefully illustrated by a 
number of woodcuts of the teeth and cranial bones. The 
work, despite its name of Catalogue, is a most important 
contribution to our knowledge of the subject 


LETTERS TO THE EDITOR 
[Tki Militor does not hold himself responsible for opinions ex‘ 
pressed by his correspondents. Neither can he undertake to 
return, or to correspond with the writers of, r^'ected manu- 
scripts. No notice is taken of anonymous communications, 
\Thi Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts,] 


Iridescent Clouds 

This phenomenon is very common here in the winter, occur- 
ring, with few exceptions, whenever there are scattered clouds 
near the sun. The colours are often brilliant enough to catch 
the attention of the most casual observer, but at other times 
they only be made out with the aid of dark neutral-tint 
spectacles. These reduce the intensity of the glare near the sun 
to a point favourable to the discrimination of colour. 

I have lately been watching the somewhat complicated phe- 
nomena, and taking rough measures of the angular distances ol 
the various colours from the sun, and I have little doubt that the 
colours are due to difiraction of light by fine particles of ice. 

Within a circle, radius about 2, the clouds are white, perhaps 
femtly tinged with blue ; but it is difficult to observe a delicate 
shade of colour so near the sun. This circular space is sur- 
rounded by a nng of yellow or orange. The region of most 
between 3’ and 7% the most striking 
being purple, blue, orange, green, and red. These are not 
airanged in rings, but are distributed over the thinner parts of a 
doud in irregular patches. Beyond this ixjgion the only colours 
visible are ^reen and red, becoming fainter as the distance from 
the sun is increased. I have detected them in ' three or four 
cases at a distance of 21 . At s^me distance from the sun the 
gwns wd r<^s arc frequently arranged in bands parallel to the 
Wge of the cloud, sometimes as many as three bands of each 
^ing visible. ^ I have often seen a cloud completely encircled 
by bands, the impression given to the observer being that the 
colwr depends on the thickness of the cloud. No doubt the 
real expiration is that the ice particles are larger in the interior 
^ a cloud. We have thus two independent factors to determine 
the colour of a particular portion of cloud : the distance from the 
2 ^rd the av^e sire of the particles. Near the sun slight 
JSr w former arc more important, so we get a 

variations 

infiaence, and we have bands 
Of a^oud At a medium distance, in ^e region 


On one occasion, when the edge of a huge cloud passed 
almost throu^ the sun, I noted down the colours in order akmg 
the edge, where the sire of the particles would be tolerably 
uniform t white, yellow, red j blue, green, yellow, pink ; greei^ 
faint red. This list consists evidently of three successive dif- 
fraction spectra, and it is in satisfactory agreement with a 
number of less complete series that I have obtained. The blue, 
however, is often replaced by a brilliant purple, due to the first 
and second spectra overlapping. Another method of discover^ 
ing the true order of (he colours is by watching the changing 
hues of a cloud approaching; or leaving the Min. This tended to 
corroborate the list just given, but 1 could seldom trace more 
than two or three changes, so rapidly did the clouds grow or 
dwindle away, I noticed, indeed, that the more rapid the 
growth the more brilliant were the colours displayed. One 
interesting observation deserves ^ special mention. A cloud 
showed faint colour at a great distance from the sun. It was 
edged wiih green, with red inside. As it approached the sun, 
the bands moved inward^, and red appeared on the edge, then 
green, then red, then green. The last tint was very undecided, 
and afterwards the whole cloud remained white. The inward 
motion of the bands showed that the inner particles were larger. 

We now come to the question of the form of the diffracting 
particles. The form most favourable to diffraction is the sphere, 
as with a sphere the angle of diffraction for any given spectrum 
depends only on its diameter. Thus if a cloud be composed of 
spheres of uniform size, and be at the angular distance from the 
sun corresponding to the first spectrum for that size, each sphere 
will send its quota of light to the observer. N«xt to iKo 
conies the circular cylinder. In order that a cylinder may send 
diffracted light to the observer, its axis must lie in or near the 
reflecting plane. By the reflecting plane I mean the plane of a 
mirror which would reflect sunlight to the observer. But, 
when this condition is satisfied, the angle of diffraction, corre- 
sponding to any particular spectrum, depends only on the 
diameter of the cylinder. Any other form, a circular disk for 
instance, gives different diffracting angles according to the 
orientation of the particle. The spectra corresponding to 
different orientations would be superimposed and white light be 
the result. 

Now, among the manifold forms of snow-crystals there is, I 
believe, nothing approximating to a sphere. But thin hexagonal 
prisms are common, either separate, or attached as rays to hexa- 
gonal disks. These would produce much the same effect as 
circular cylinders ; for the extreme variation of the apparent 
diameter of an hexagonal prism from its mean value is only 
7 per cent. 

Granted that the diffracting particles are hexagonal filaments, 
my measurements of the angular distances of the colours from 
the sun supply data for determining the average diameter of the 
filaments. For this purpose purple is a useful colour, as it 
alwa)s arises from the overlapping of the first two spectra. I 
took some five-and- twenty measures at various times, which 
varied from 34® to 6J°. These give diameters from ’017 mm. to 
•cx)9 mm. Orange of the first spectrum ranged from 2J® to sJ®, 
six measures. These give diameters from *021 uim. to ‘oiomm. 
Blues of the second spectrum, four mea^iures, 4J® to 6J®; diameters 
•014 mm, to *009 mm. If the colours 1 observed at 21® from 
the sun were produced by filaments -013 mm. in diameter, they 
must have belonged to the ninth spectrum. Bui the ninth 
spectrum, in addition to being only one-fortieth as bright as 
the first, is overlapped by four spectra of higher order and three 
of lower, 80 it can hardly lie distinguishable. At such a distance 
from the sun the finer particles would have a great advantage 
in colour-producing power, so I think it probable the spectrum 
was of the fifth order, produced by particles of diameter *009 
mm. 

The next difficulty is to explain why colours arc not seen in 
clouds composed of minute spheres of water. As explained 
before, the spherical form has a great advantage. I find by 
calculation that if the spheres were of uniform size, diameter 
‘013 mm., the colours of the first spectrum would be about 
twenty times as brilliant as if the cloud were composed of fila- 
ments of the some diameter, arranged at random, but occupying 
the same fraction of the field of view. So we might a prior i 
^pect that water clouds would be more brif^tly irides^Ut than 
ice clouds. But it is not so. During the summer here I looked 
frequently and vainly for iridescence. This want of colour must 
airise from the minute drop not attaining sufficient uai^mity of 
size. So we have to find some cause of unilbiiEnity which acts 
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more powerfully on particles of ice than on drops of water, t 
venture to olTer the following sugg^ons. 

let us co:istder what happens when an ice dond is forming. 
Bust particles, no doubt, act as nudei to ice crystals as well as 
to water drops ; so that a number of crystab will start into 
existence ab<Mt the same time. Soon there wHt be no more 
dust particles of snfiicient size to form nuclei. The rate of de- 
position on a crystat win be proportional to its surface, so all the 
crystals will grow in diameter at the same rate. The ratio of 
the largest diameter to the smallest will become less. In fact 
the ciystals will become more uniform in size. No doubt, too, 
the supply of aqueous vapour near a large crystal will be con- 
sumed more rapidly than it can be refunded by diffusion. So 
the larger crystals will grow somewhat more slowly* These are 
causes tending towards uniformity. They account for the 
observed fact that they are newly formed clouds, which show 
the brightest colours, though when they first come into view 
they are while. It is easy to give reasons why some clouds 
should lose their colour so soon. Varying conditions may affect 
the growth of difierent layers of particles in a difierent manner, 
or a slight increa<<e in the rate of deposition may call new dust 
partidcs into action. 

In the case of water clouds there are two special causes 
brou^t into action against uniformity. Sir William Thomson 
has shown that the maximum vapour-tension at the surface of 
water is largely increased when the surface is highly convex. So 
the large drops will grow more rapidly than the small ones, and 
the range of size will be more and more extended. Secondly, 
whenever two drops of water come into collision, they will com- 
bine into ontf hunmr one. 

In conclusion I may remark that St. Moritz is 6 xx> feet above 
sea-ievd, and the iridescent clouds were generally above the 
surrounding mountains, ue. at least 11,500 feet above .sea-level. 
On some days the sky was overspread at a great height, with a 
thin haze gathered here and there into denser streaks (cirro- 
stratus ?). The haze sometimes formed coronae clo^e ? around 
the sun. I have not made out more than two spectra. From 
rough measures of the diameters of the rings, I find for the 
diameters of these filaments values varying from *04 mm. to 
*07 mm. James C. McConnei. 

St. Moritz, Switzerland, March 14 
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The ifi|ttfy to the reproductive system caused hr this 
** miscegenation '*-^a|dienomen<m not unparalleled in the hlitoty 
of man, and proving the existence in man, as in other organlsittei 
of a tendency to specific variation — has an impcMrtant bearii^ 
upon the much-debated question of the proportion of Ahlo Mood 
that runs in the veins of the Japanese or to-day. Mr. Chamber- 
lam, chiefly from philological considerations baaed upon an 
examination of place-names, arrives at the oonchision that the 
t/rmik of the Japanese group, from the extreme south to the 
furthest north, was an Aino race, and we know firom history that 
up to the time of Yoritomo (twelfth century A.D.), and pronahly 
later, the northern half of the main island was still, to some extent, 
peopled by Ainos. Yet even the northern Japanese aresmoodi* 
bodied, although it is extremely unlikely that miscegenation ^ 
did not obtain between their Japanese ancestors and the 
aliorigines. In the light of Mr. Batchelor’s observations the 
explanation of this apparent anomaly is easy. The half-breeds 
died out, and the prepotency of the Japanese in numbers and 
civilisation gradually expelled the Aino element from the popu- 
lation, whi^ has thus lo^come an almost purely Japanese one* 

It must not, nevertheless, be forgotten that at least two dis- 
tinct races may still be traced in the existing population of the 
Japanese group. One is slim, high-headed, and often acpiiline- 
nosed ; the other stouter and broader, more brachycephalic, and 
flat-nosed. Excellent types of both, especially of the first, will 
be found in Siebold’s “Nippon Archiepf.*' Ihc former consti- 
tuted the military class of Old Japan, the latter the peasantry ; 
and of the latter some degree of oairiness of the limbs is a not 
uncommon characteristic. The drawings of Hokusai sufficiently 
prove this assertion, which the experience of every resident in 
japan will confirm. It may the efore be safely assumed that the 
elimination of the Aino clement has not been complete. For 
my own part I believe that the earliest inhabitants of Japan were 
trilies of Malayo-Polyncsian blood coming from the south, and of 
Aino blood coming from the north. Altaic immigrants followed, 
and, jiarlly perhaps through some degree of reproductive pre- 
potency, gave a characteristic and predominant stamp to the 
population without total elimination of its aboriginal elements. 

University of London, March 21 F. V. Dickins 


Aino Hairiness and the Urvolk of Japan 

In Mr. B. H. Chamberlain’s remarkable and in>tructivc 
monograph on the Ainos, contained in the first number of the 
Memoirs of the Literature College of the Imperial University of 
Japan, just published, will be found an explanation of the ! 
different conclusions that have been arrived at by different 
observers as to the Aairift^ss of that singular people, equally 
isolated, so far as our present knowledge extends, by 
language and by physical characteristics from all surrounding 
races. When I spent some days among these so-called 
savages in 1865 or 1866, 1 had the opportunity of examining 
some four or five score of them, chiefly men, and in every indi- 
vidual 1 found the phenomenon of hairiness more or less 
marked. The sternal, inter-scapular, and gluteal regions were, 
in particular, thus provided with a natural coveria|;, the very 
re^ns wWe such a protection from the drip of ram would be 
most serviceable. 1 remember well that in some individuals the 
^uteal fur was so abundantly developed that thick tufts of hair, 
several inches long, could be grasped in the hand. But recent 
travellers have been struck by the number of natives they met 
with deficient in hairiness — ^whether they were proportionately 
Uckii^ in face-hair is not stated — ana it has been doubted 
wheth^ hairiness is really an Aino characteristic. Dr. Baelz’s 
myestigations have, however, amply vindicated the claim of the 
Ainos to ^ the hairiest people in the world, and now Mr. 
Chamberlain shows that the smooth-bodied natives are in fact 
half-breeds, the progeny of native mothers by Japanese fathers. 
Unions of this kind have probably increased in fr^ueocy during 
the last two decades. Betweaii the two races, however, some 
tneompatibUity seems to exist, for their progeny exhibit a dimi- 
nished fertility. “ The second generation, *”says Mr. Chamber- 
lain, on the authority of the Rev. Mr. Batchelor, who has lived 
for y ears among the Ainos, and contributes an exhaustive 
grammar of their language to the volume of Memoirs before me, 

‘ is almost barren ; and such children as are bom—wbether it 
be from two half-breed pmrents, or from one half-breed parent 
a mmber of either pure race— *are generally weakly. In the 
third or fourth generation the family dies out.” 


Units of Weight, Mass, and Force 

Having read with much interest Prof. Grecnhill’s letter in 
Nature of March 24, p. 486, I am inclined to think that much 
of the perplexity felt by some who begin the study of dynamics 
arises from the want of names for the units of the various m^- 
nitudes with which the science deals. We have names for units 
of lime, space, mass, force, work ; but no names for units ol 
velocity, acceleration, impulse, momentum, &c. I venture to 
suggest the following : — Let the unit velocity be that with which 
a point describes unift>rmly one foot per second. Let this unit 
called a vel. Let the unit acceleration be that whereb) 
the velocity is uniformly changed by one vel per second. Lei 
this unit be called a cel. Then everything becomes clear. JE.g^ 
the meaning of the equation IV = mg is seen to be thb 
The weight of a mass of m pounds at a place where the accelera 
lion ariiiing from the mutual stress between it and the mass o 
the earth is g cels being IV poundals, the numlnrs PV mg an 
connected by the equation PV^ mg Then, for the sake of thi 
beginner, let the names of the units be given thus : tV ^ 

IV PV 

poundals, m = — pounds, ^ — cels. It is too common w 

g m ^ 

see acceleration expressed in feet per second, instead of in vel 

per second. If the weight of a mass of m pounds be defined t< 
be the mutual stress between it and the moss z pounds of 
earth, it is evident that the weight of e attracted by is 
same as the weight of m attracted by € ; and, in the absence o 
either, the other would have no weight. 

Bardsca, March 29 Edwarp GKOOfmOAK 


The Bjuthquake in the Rivleta 

Though there can be no question as to the amount of damag 
done by the late eaithqfiake--^l am writing in a shed, the hots 
being destroyed^! think that the violence of the shock w 
perhaps been very greatly eaaggemHd^ I have only been m 
tp make a flying vwtt to this pSoe and to Bkno Marina* w»t 
cannot help mng itntck the fact that the peoMIkt 
tecture is the ma& cause of the large amount of devtitmtM 




the etimll maouqt of dama|^ done to buildr 
ingiib nitt or ftqtiare stones and flat floors have used, 
doubt whether the shock was much mote severe than 
ih^ srhich hot tong ago damaged the brick buildings in East 
Anglia* 

. At both Oneglia and Diane Marina the building material is 
Uiuidly roimded stones Irom the beach, or rubble with stones of 
i| 4 i idtapas and sizes* The stucco is apparently expected to 
; ia»a(te good any deflcienctes. Besides this the floors are nearly 
alsrays brkk arches abutting against the vertical walls, without 
any reference to other lateral support. Most of these houses are 
three or four stories high. Of course any vibration affecting 
buildings of this construction will split the walls in all directions, 
besides the lateral thrust of the arche<¥, the walls are full of 
wedgO’shaped stones r^y to slip into any fissures which may 
form. 

The complication caused by these arched floors makes it very 
difficult to trace the direction or angle of emergence of the 
shock. V Clement Reid 

Oneglia, March 13 


Scorpion Virus 

Allow me to state that the results of my experiments on Cape 
scorpions are in full accord with Prof. Bourne’s conclusion that 
the poison of the scorpion has no fatal effect on the same indi- 
vidual or another individual of the same or even of another 
species. Sneaking before the South African Philosophical 
Society in February 1883, I said : — ** Members of the Society 
will sec on^ the table a scorpion of the larger (Cape) species. 
That scorpion 1 caught at 1 1 o’clock this morning. 1 at once 
pierced him in three places with his own sting, on which in 
each case there was a drop of poison. In the last inoculation I 
held the sting in the wound, and squeezing the * bulb of the 
sting ’ with the pincers forcibly injected poison. The creature 
is alive and active” (Proceedings for 1883). These and subse- 
quent experiments, however, led me to believe that the poison 
has same effect, causing sluggishness and torpor for a while. I 
quite agree with Prof. Bourne that it is phj^ically possible for a 
scorpion to sting itself in a vulnerable place ; and though I never 
was able to observe the infliction of a wound on it.self by any 
scorpion, I can well believe that this is possible, but, I am 
convinced, wholly accidental. 

T found also that the poison of the ring h.als snake {Naja 
hiiimachates) was not fatal when inoculated in the same individual 
or another individual of the same species, 

Univerrity College, Bristol C. I^lovd Morgan 


The Supposed Myzostoma-cysts in Aniedon rosacea 

Some eighteen months ago I called attention in these columns 
(vol. xxxii, p. 391, and vol. xxxiii. p. 8) to certain malforma- 
tions which i had discovered on the pinnules of Aniedon rosacea 
from various British localities. 1'hey often take the form of 
small cysts which are very like those produced by encysting 
Mysostomida on the arm-* and pinnules of variou.s Crinoids from 
the Pacific ; and as no other cyst-builders but Myzostoma were 
then known to infest the Crinoids, the inference seemed a natural 
one that the cysts on the pinnules of Aniedon rosacea had been 
produced by a small member of this genus. I subsequently 
found several more cysts on some examples of Aniedon rosacea 
which were dredged at Gibraltar by the Italian corvette Fei/or 
Pisani, and the whole collection was sent to n)y friend Prof. 
X. von Graff for examination. 

To our great surprise, however, he has not found a single 
in any one of the fourteen malformations of the pin- 
.¥^©8, whether cysts or otherwise, which he has opened ; and 

the «ew British Myzostoma ” must therefore be dis- 
^tablished. 

But what, then, has been the cause of these malformations ? 
i^rof. von Graff has found them to be always associated with the 
presence of a minute globular body, which has the appearance 
of an egg that has undergone superficial cleavage, but yet exhibits 
^ ,trace of nuclei when stained. It is impossible to decide at 
what this structure may be. Prof, von Graff has de- 
aeribed It more fully in a Supplementary Report on the Myxo- 
^ ^ Expration” which he has just com? 

iswed. But its mture seems to be as problematical as that of the 
aicculi ; andire|fli tnsterial, not spirit s^tmens, must lie examined 


before we can expect to learn much move about it. In any cose, 
however, It would seem that we have to deal with a hitherto un- 
known parasite of the Crinoids, which is capable of pxtxlu<n&g 
modifications in the calcareous tissues of the arms and pinnules, 
of essentially the same character as those caused by AQwoHomHf 
though of smaller size. 

1 would commend the question to the attention of those 
naturalists who may meet with Aniedon rosacea in the dradgings 
of the ensuing season ; and in order that they may know how to 
catch their hare, I shall be most happy to forward specimens of 
the cysts to anyone who desires to become acquainted with their 
external appearance. I may add that the largest cysts I have 
seen are on Comatulm from the Cumbrae, Milford Haven, and 
Gibraltar ; while I have no knowledge of their occurrence either 
at Naples or anywhere else in the Mediterranean. 

Eton College P. HERBERT Carpenter 

On some Observations on Palseobotany in QoebePs 

Outlines of Classification and Special Morphology 
of Plants ” 

The few modem authors of botanical text-books who have 
ventured to summarise recent palieobotanical researches have 
achieved but moderate success. These authors have too little 
knowledge of the rapid progress of the study of fossil plants 
during the last few years to make success possible ; hefice, theit 
summaries, if not absolutely inaccurate, are usually misleading. 
So long as these errors are confined to works published in Con- 
, tinental languages, British palaeobotanists need not take th< 
I trouble to correct them. But the case is altered when Englisl 
translations of these books appear amongst us. Palaeobotanj 
has nowhere made greater progress during the last few years thai 
with ourselves. Many errors have been corrected, and nev 
truths, results of careful and prolonged investigations, have takei 
their place. With the more important of these new discoverie 
many of our younger students of geology are now familiat. 1 
is desirable that what they have l)een taught should not be con 
tradicted by the utterances of authors ignorant of the subject: 
upon which they venture to express an opinion. 

Some little time ago Dr. Goebel, of Rostock, published j 
volume which was virtually a new edition of Book II. of Sachs’ 
“ Lehrbuch der Botanik,” and an English translation of thi 
volume, made by Mr. H. E. F. Garnsey, and revised by Prof 
1 . B. Balfour, has just appeared. Dr. Goel^el’s volume contain! 
some references to the Pala’ozoic flora which are seriously behint 
the times. To allow these statements to reach our student! 
iincorrected will do harm, because they must suggest to thoa 
students that certain questions arc still open and debatabh 
which cannot now be regarded as such. 

Had I not unfortunately misunderstood a wish expressed bj 
my friend Prof. Balfour, same explanatory footnotes would havi 
been introduced into the above volume, which would hav 
rendered this communication unnecessary. 

On P- *93 of the translation we find the following statement 
“Other groups are the Sphenophylleae, Lepidodendreae, an 
Sigillariea?, the first of which are only heterosporous Lyc 
podiaceae.” We have no reasons for concluding that Sphent 
phyllum is Ly copod iaceous, still less that it is heterosporou! 
This latter statement rests upon M. Renault’s interpretation of 
minute multicellular fragment which he observed in a spoi 
angium, and which he believed to be a macrospore ; it cou] 
not be this, since the exosj>orium of a macrospore is a un\ 
cellular organism. On the other hand, the I.epidodendra wei 
both homosporous and heterosporous. As to the Sigillariae, eve 
M. Renault now admits that all the vertically- fluted forms ai 
Lycopodiaceous. The assertion that the Lepidodendra were a 
heterosporous is repeated on p. 196. On p. 272 we have a brit 
paragraph of eight lines remarkable for the number of the ir 
accurate statements which it contains. I have indicated thes 
inaccuracies by reproducing them in italics. 

“The Calamites are Equisetacese which appear in the old< 
geological formations, hej^inning in the Carhoniferme JLimi 
stone (s), culminating in the Coal-measures, and dtaappe^n 
in the Permian formation. The spikes of spbran^ are etthi 
not known, or so badly preserved {CalamosiacAjrs){t\ 4Jk0 
structure cannot he determined; it rensains /wuh^i, 4Airrfor 
xohether they Ufere homosporous or Heferoeporom forms (3 
iThe stems had neither leaves nor leaf-sheaths, 4dso> those tm 
transitory formati ms and soon f^t off (4)* Jn otWr respec 
the structure of the items resmhies that ef. the Sffdsetaeeec (3 
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was mofMwitk ndi^es (6), and th^ had a central 
hollow divided by diaphraj^ms/’ 

1 will examine these statements ssriaiim, 

(i) The author appears to have been strangely ignorant of 
Sir William Dawson^ magnihcent discoveries of Caiamites and 
other Caxboxdferous plants in the Devonian strata of North 
Amevica, announced in his Report on the sul^ect in tSyi. 

(а) In 1874 1 pnbH^ed in die PhilosophimL] Transactions the 
detailed stmctuie of extremsly beautiftil examples of Calama- 
siackys Binneyanat and» since then. Prof; Weias* of Berlin, 
has figured equally fine examples of Calam^staehys Ludwig. In 
the Philosophical Transactions for i88t I fiirther showed that 
this genus comprehended both homosporous and heterosporous 
forms. At the same time Calamostachys is not the fruit of 
Caiamites. 

(4) Both Sir William Dawson and Prof Weiss have shown 
that the slender twigs of Caiamites were abundantly supplied 
with verticils of linear leaves. 

(5) This statemmit is true with an important limitation, which 
Dr. Goebel ignores ; or, as a follower of M. Renault, he more 
probably rejects. Whilst the type of Calamitean oxganisation 
is unquestionably Equisetiform, their arborescent stems and 
branches contained an enormous xylem or wo^dy cylinder, 
developed exogenously, which made them differ very widely from 
their damerate living representatives. 

(б) Inis is a repetition of the old fallacy, which regarded the 
vertical groovings of the surfaces of the inorganic ca^ts of the 
fistular medullary cavity as belonging to the cortical surface. 
We have now numerous sections m the Calamitean cortex, no 
one of wluch exhibits the slightest trace of vertical fiutings ; 
th^ are all smooth. 

On p. 281, speaking of heterosporous Lycopocliacem, the 
author accepts M. Renault’s old conclusions that m Lepidoden- 
dron there is no certain indication of secondary growth in 
thickness.’’ The connection of fossil stems capable of great 
increase in thickness, such as the Sigillariese and Calamodendron 
is at present questioned.” These facts are no longer capable 0/ 
being justly questioned The structure of Lepldodendrcn Sshi' 
ginSiaes alone suffices to settle the matter so far as that genus is 
concerned ; to say nothing of the many other species that demon- 
strate the same fact. M. Grand’ Eury himself, long one of the 
most influential questioners, has now recognised that the genus 
Arthropitus only represents the thick woody zokc of a true 
Calamite. Prof: Stur, of Vienna, long ago demonstrated in an 
unanswerable manner the almost absolute identity of Caiamites 
and Calamodendron ; and M. Renault himself, as I have already 
observed, has still more recently been compelled by the discovery 
of a Sigillarian fructification by M. Zeiller to alth^ his view 
respecting the Sigillarlse. He no longer insists that these cannot 
be Cryptogams because their stems grow exogenously, but now 
hands over to his opponents, who have so long contended for the 
Lycopodiaceous affinities of this Sigillarian genus, all vertically 
Anted examples of it. I 

Whilst deeming it desirable that his readers should be put in 
possession of the other side of the question to which he refers, 
u is only fair to Dr. Goebel to say he is himself aware that those | 
questions are dealt with in a one-sided manner. In a footnote 
on p. 272 of the English translation the author says : — ** The ^ 
short description given in the text from Renault may serve at ] 
least to draw attention to these interesting types, in which there 
is nmeh that is yet uncertain. We cannot enter here into dis- 
puted or doubtful points.” At the same time it is to be lamented 
that the leading botanists of the world cannot give us palaeonto- 
logists more of that valuable aid which their special studies would 
so well enable them to do. I do not yet desnair of enlisting 
some of the Strasburgers, <le Baiys, Goebels, and Van Tieghems 
in this honourable service. W. C. Williamson 

Owens College 

A Sparrow chasing Two Pigeons 

On Sunday, 1 asked three men what they were observing, 
when they pointed out a sparrow chasing two pigeons. 


Have any df your readers observed anytlring tdee this ? or I 4 
there any record of the like ? %' A.. ’ 

Luton, Chatham, March 14 " : 

Top>shaped Hailstones 

1 DREW attention to hailstones possessing the above ibrm in 
Scitfut Gossip of December 1S84. These pettets^ vddeh liiB ' 
in my garden at Folmont, SHningshire; on the morning 
May Oi 1884, were about one-fourth of an inch in lexigthi mid 
nearly three-sixteenths of an inch across. 1 did not see any 
horisontal stratification as observed by your cemspondent 
Mr. Middlemiss, but found that each transverse sectiotif When 
examined by a good lens, exhibited a fairly well-marked h^rhal 
radiated fibrous structure, somewhat similar to that ^own hi 
sections of the mineral wavellite. Below are two (transverse 


Fig. z. — Tjransverse section (near Fig. su— Longitudinal section x z|. 

base of cone) x a. 

and longitudinal) diagrammatic sections of the Polmont hail- 
stones. 

Since then, however, I have found top-shaped hailstones com- 


Fig. 3.— Longitudinal section. Fig. 4.— -Transverse section of Fig, 3. 

posed of fibres radiating from the summit of the pyramid as shown 
in Fig. 3. Alexander Johnstone 

Edinburgh University 

A Peculiar Radiation of Light 

At 10.30 p.m. this evening, my attention was called to a 
peculiar radiation of light in the eastern sky. The centre of 
radiation was due east, and the bars on the right-hand sido were 
increased in brilliancy by light evidently arising from the moon, 
which was not visible, but concealed by cloud. The extent « 
these rays was from horizon to zenith ; the rays being of un- 
equal size, but of a pale gray colour, slightly iridescent. 

The east wind was blowing smartly at the time, and I should 
like to be informed whether this stra^ely beautiful appearwjcc 
in the sky was caused by the radiation of light from a rising 
moon on thin cloud 'J, or was it the effect of a strong current ot 
wind from a given point ? 

By II p.m. the moonlight was full ; the moon still to the right 
of the axis of the rays, and the rays nearly dispersed. 

Falmouth, March 12 Robert D, Gibney 
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The pigeons were evidently greatly alarmed at their pugnacious 
attendant, who took occasional pecks at them when flying under- 
neaitb, and whenever possible. Hie sparrow lost ground when 
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tim odieis made their more rapid donblir^ but soon came up 
widi^em again, and renewed lU attack. 

Ww was the original quarrel of course wc do not know, 
but thepmsbtency of the sparrow’s attack greatly anutted us. 


Muller^ on the recent progress of chemical science : — 

As we contemplate this ceaseless activity in chemical 
research now manifested all over the world, and which 
from year to year is continually on the increase, we are 
nevertheless bound to recognise the fact that vast as the 
work thus accumulated may appear, there rehiains stiU 
much to be accomplished. The more the field is worked 
the richer will be the harvest 

Overwhelmed by the quantity of material, espectkhy ill 
the direction of the ]()roaaction of new compmmds, hi^ 
critics were wont to denounce su^h work as sn|peTOu6u^ 
but it is now generally iecognised that we must still 
continue with the patient ana careful elaboration of the 
substructure of facts before we can arith advantage pro- 
ceed with the longed-for rearing of the edifice <» a 
cokiprehenrive iciaitific g^eralisniioti, that la to sajf^ 
of ideal chteistm 

llie infinite comfd^ty Wl^ foquhy lev^i In 


ft ' « 5S7 


I V l^ft 118 than ev6r to he cautlotis in taking 

Hi||^ oil the winga of speculatiini. , 

In, the meantime we niust content ourselves with the 
use ^working hypotheses in the various fields of inquiry ; 
these we develop and modify as we go on, or, it may be, 
dii^ard in favour of others which for the time being aeem 
more in ^ordance with the facts bdTore us. 

Ihe triumphs of modem chemistry bear testimony that 
fadty^ and incomplete as our present theories undoubtedly 
are, our science Is ever advancing. 

^ It is now wcl} understood that the most important ^ta 
for |he future extension of chemical theory will be derived 
frdm the interpretation of the results of investigations 
into the physical side of chemical phenomena. 

The examination of the optical properties of chemical 
elements and compounds, the determination of thermo- 
chemical constants, and the verification of physical con- 
stants generally, are now pursued by a great number of 
investigators. Of late also the experimental inquiry into 
the connexion between electrical and chemical force is 
becoming a fruitful field of research ; and we may hope 
that further determinations of the coefficients of conduc- 
tivity of electrolytes will before long lead to a clearer 
perception of the intimate nature of chemical change. 

To pass in review the chemical work published during 
the year, as some of my predecessors have done on 
similar occasions, has now become an impossible task, 
even supposing that the time at my disposal permitted 
me to do so. I am, however, tempted to refer briefly to 
a few results which strike me as particularly noteworthy. 

The work accomplished in thermo- chemistry is, as I 
have already observed, very considerable, and thanks to 
the patient labour of many workers the results thus 
achieved arc comprehensive enough to admit of a con- 
^ sideration of their general bearings. In this respect I 
wish to direct attention to the publication of Julius 
Thomsen’s fourth and concluding volume of ‘^Thermo- 
; chemische Untersuchungen,” This remarkable work is 
entitled to the highest appreciation of all who realise the 
manifold difficulties which beset the execution of thermo- 
, chemical investigation. But while referring to the many 
highly important and remarkable deductions which the 
author draws from his experiments, we cannot at the 
same time help being struck by the many anomalous 
results and startling conclusions which he arrives at. It 
would seem that further determinations of the fundamen- 
tal values, if possible b^ different and varied experimental 
methods, must be obtained before the full importance of 
this work can be entirely realised. 

An important addition to our still very limited know- 

V ledge of the density of metallic elements in the gaseous 
state has been maoe by V. Meyer and Mensching, who 
have now succeeded in overcoming the great experimen- 
tal difficulties formerly encountered in the determination 
of the vapour-density of zinc. The molecule of zinc has 
been found to be monatomic, like that of cadmium and 
of mercury, the only two other metals the vapour-densities 
< of which are thus far known. 

The remarkable results recently published "by Crookes 
in his papers on the spectra of the so-called rare earths 
; are still fresh in our memory, and the ingenious applica- 
' tion he has made of the doctrine of evolution m this 
/ speculation on the genesis of the elements has not failed 
to attract the attentio n it deserves. 

V The further investigations of the chemical and physical 
properties of the new element germanium by Winkler, 

; and Petterson have established its chemical 

: portion, and the supposition that its proper placb in the 
periodic system is that of ekasilicon has been confirmed, 
v: . lildehhi^s tong-continued researches on conine have 

He has effected its synthesis 
; tbat it is Id^tical with a-propylpipeiidine, 

^ T t^ttiit indeed he jp^ H ^ st dejred one of the niost noteie^rihy 

i|f;^a^t«vements in biig^c chemistry irf the past year, inks* 
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much as it is the first instance of the artificial formalton 
of an optically active natural alkaloid. - j 

Walmch found that the diaio-amidb-compounds lomied 
I from ^azo-salti and piperidine are for the most part well- 
characterised substances, and that when heated wih c<m- 
centrated hydrofluoric acid they yield the fluor-derivative 
in almost theoretical proportions. He^has prepared in this 
way fluorbenzene,parafluortoluene, parafluornitrobenzene, 
parafluoraniline, and fluotphenj^l, &c. 

Studying the action of sodium on mixtures of ethers 
such as oxalic and acetic ethers, W. Wislicenus has dls-* 
covered a new and ready method of eflfecting the synthesis 
of compound acids, and this reaction cannot fail to 
become of great value. 

Brieger has succeeded in isolating a well- characterised 
alkaloid from the liquid used for cultivating a certain 
Bacillus which causes tetanus traumaticus in animals. 
This substance, which the author calls tetanine, seems to 
be the immediate cause of the toxic action of this Bacillus, 
and thus for the first time a specific pathological effect of 
a microbe has been traced to a well-defined chemical com- 
pound produced or secreted in its life-process. 

Finally, I must also allude to the very remarkable 
observation recently published by Liebreich which de- 
monstrates the fact that under certain conditions chemical 
reaction is retarded, and even altogether suspended. He 
noticed that in a mixture of aqueous solutions of chloral 
hydrate and sodium carbonate the formation of chloroform 
does not take place uniformly throughout the liquid. For 
instance, on performing the experiment in a test-tube there 
appears immediately below the meniscus a sharply de- 
fined space of 1-^3 mm. thickness in which no reaction 
takes place. Similar results were obtained when an aqueous 
solution of iodic acid was mixed with sulphurous acid and 
soluble starch. The inert space manifests itself on the 
surface of the liquid which is in contact with the air or 
separated from it by a thin membrane. In narrow tubes 
the reaction is much more retarded, and it is altogether 
suspended in capillary tubes. 

In my opinion this preliminary communication contains 
the germs of a discovery in a new direction, and the 
further study of the nature of these subtle influences which 
bring about the phenomenon in question must lead to 
important results. 

In bringing this report to a conclusion I must briefly 
allude to a subject only indirectly connected with our 
Society, viz. the progress made in the organisation of 
technical education m this country, which, more par- 
ticularly under the guidance and fostering care of the 
City and Guilds of London Institute, is gradually making 
its way. 

Most of you are aware that the President of this 
Society is one of the ex officio members of the governing 
and organising body of this Institute, and it may be 
mentioned in j^assing that the regular attendance at the 
frequent meetings of the various Committees and Su^ 
Committees involves the necessity of devoting a by no 
means inconsiderable amount of time to this honorary 
office. 

The chief event to be recorded in this connexion is 
the inauguration of the Central Institution which is to 
fulfil the function of a Technical University or Poly- 
technicum, and to afford higher scientific eaucation to 
the future owners, directors, managers, engineers of 
manufacturing works, and the teachers in the various 
branches of technology. This magnificent Institution 
has now started on its career, and we have every teanson 
to think that before long its value will be fuBy recog- 
nised by those who ought to take advantage ita emt- 
ence. It is, however, unfortunate that the organ^Mon 
of this Institution has stopped slioit of phupa origia* 
aHy laid d<^n, and has been not at pne^ ^envied 
cohaifietion. Strange as it may appeaiTi this is dae to the 
want offimds. The City and Guild^inOtidchs^ 






duuf;^ of the Initiation and diS\i«ion of tepbniCil 
education in this country^ have thus for naoet Uberaliy 
fumished the means required, and have thus earned the 
latitude of the country \ but as the devdopment of the 
scheme progresses an even and commenaurate dour of 
further contributions is required* urhich, being voted in 
many oms but annually, at once demonstrates the some* 
SpvIuU fHecarious conditions on which this important 
Mterprise is dependent. 

It IS to be hoped that a more general re^nitidn of the 
absolute need of an education of a higher scientific 
character both for masters and men will bwore long have 
its proper eflfe:t ; and that the ways and msans will be 
formcoming to carry out a work which momises so well, 
and that the Central Institution may then stand a fair 
com^rtson with numerous institutions of a similar kind 
in noMar countries which have already helped In so marked 
a degree to advance the industries of those countries. 

The mistaken notion is still too prevalent that technical 
educatkm has to confine itself to the theoretical con* 
sideradons of known technical processes, and that a 
more extended acquisition of scientific knowledge is not 
required. It is obvious that a pupil educated on these 
lines may find by the time he is able to enter on his 
practical career that the processes with which he has 
been made acquainted have in the meanwhile become 
obsolete, and unless his education has been sufficiently 
comprehensive to enable him to strike out new lines for 
himself he will be ill fitted to compete with those who 
have been educated on a wider basis. 

Essential as it is to impart to the future manager 
scientific knowledge, it is above all necessary to train 
him by practical work and research in the laborator^'^ how 
to investigate a subject which may present itself in his 
dally occupation, whether it be some unexpected develop- 
ment in a new direction, or whether it be some new 
diHiculty which confronts him in carrying out the pro- 
cesses under his direction. 

It is self-evident that such knowledge and such practical 
experience in carrying out investigations is not to be 
attained by merely attending one or two courses in the 
lecture-room or in the laboratory. Those who mean to 
effectually qualify themselves for such functions can only 
accomplish this object by devoting years of patient and 
intelligent work under the guidance of the professor in 
properly appointed laboratories. 


THE INSTITUTION OF NAVAL ARCHITECTS 

'T‘HE spring meetings of the Institution of Naval 
* Architects this year were, to a considerable extent, 
adversely affected by the recent death of Mr, William 
Penny, of Dumbarton, the eminent shipbuilder, who was 
foi many years one of the most active members of the 
Ci^ncU, and who was foremost amongst the mercantile 
shipbuilders of this country in the application of scientific 
methods to naval architecture. Mr. Denny, as is well 
known, set up at Dumbarton a large experiment^ tank 
similar to that contrived by the Admiralty at Torquay 
for the late Mr. W. Froude, F.R.S., and in which most 
of his famous experiments on the resistances of the hulls 
of ships were carried out. It is not often that manufac- 
turers can be induced to spare time and money for the 
purposes of scientific investigation, even when such in- ! 
vesttgation Is directlv conducive to the success their 
^siness. But Mr. Denny was an exceptional man. He 
^ly believed in the mercantile value of exact scientific 
knowledge, and he possessed the courage and the ability 
to act up to his beliefs. It is satisfactory to Imow that 
iw considered himself fully repaid for the risks he ran, in 
^“^«suUs which he attained. 

The opening address of the President dealt, as might 
have been expected in this Jubilee ytar, with the remark- 


able ]»rogre$s in steam navigatioh achieved during Ihi 
fifty years of Ser M^esty^s rel^ ; a proffttm 
must certMaly be ac^owtedged to be extmbrdiftar] 
when we remember that, at the commencement df thi 
reign, the late Dr. Lardner publicly offered to eat iIm 
first steamship which should cross the Atlantic, whereai 
I nowadays we nave vessels which make the passage in t 
I few hours over six days, and a, fuel consumption at seh 6 
i| pounds of coal per indicated horse-power per hour ii 
not uncommon. The speaker alluded to the varioui 
improvements, such as the use of steel in the constructior 
of Doth hulls, engines, and boilers, the adoption of high< 
pressure steam and triple compounding, fitc,, whict 
nave principally contributed to the remarkable resuHi 
attained. 

The first paper read was by the late Director of Nava 
Construction at the Admiralty, Sir Nathaniel Bamaby 
and dealt with the impormnt subject of the connexiot 
between the Royal Navy and the merchant service, Thii 
paper was rather political than technical in its character 
The authors main object was to support the Admiralty ir 
their recently announced policy of so organising th< 
mercantile marine as to increase the power of nationa 
defence. He pointed out that a fast and properly con 
structed mail steamer may be as efficient a factor in nava 
war as an ordinary cruiser casting a quarter of a millior 
sterling ; and that there are even certain services whicl 
the mail-steamer, by reason of her greater size anc 
travelling power, can perform better than the cruiser. Ot 
the other hand, the great mass of our mercantile marin< 
is now relatively weaker than it has ever been bcfor< 
against the attacks of an enemy ; for in the wars of th< 
last century such ships as the armed East Indiamei 
possessed a well -recognised fighting value, but nowaday: 
warships are so specialised that the majority of merchan 
vessels possess no powers of resistance whatever 
Sir Nathaniel Barnaby also called attention to the fad 
that the State makes provision annually for a reserve o 
seamen, who are drilled periodically and paid by it, anc 
who are liable to be called out to serve in case of war 
and he then proceeded to show how, by good organisation 
the superior merchant-ships, if manned mainly by nava 
reserve men, could in case of war be immediately avail 
able for service in whatever part of the world they migh 
chance to find themselves. At the present moment thi 
Royal and mercantile navies are under the control o 
two different Departments of State, and by some strangi 
I perversity the First Lord of the Admiralty is almost tni 
only great political officer of State whose name is not t< 
I be found on the long list of members of the Board o 
Trade, As a natural consequence there is no com 
munity of action between the two Departments, anc 
no organisation at present exists by which thi 
services of the better class of fast merchant steamer 
could be rendered instantly available in case of war 
The author’s cure for this condition of affairs is tht 
creation of a Secretaryship of State for the Navy, so thaJ 
the interests of the merchant shipping and the Royai 
Navy might be united, and a truly national roaring 
formed. There is no doubt but that Sir Nathanid 
Barnaby in reading this paper has called attention to i 
venr serious set of evils, which may all be remedied by i 
little organisation and by co-operation between two d 
the Departments of State. Even if the Board of Tradj 
did not see Us way to help in the work, what is to pro 
vent the Post OfiSce authorities from backing up t{u 
Admiralty by declaring that they would in futurik tm 
preference for mail-carrying puiposes to steamers whid 
fulfilled the Admiralty requirements of speed, subdivisioi 
and structural ^rength, and what is to prevent the ^ 
miralty from assisting the Post Office to obtain a ctfek 
and efficient mail service by granting moderate letasnfn 
fees or subsidies to sucb stumers, provided they wei 
always manned with a due proportion of naval leseN 
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ijien and trained officers, and provided al^ that iit co^ 
slder^icm of ttie yearly subsidy their services were to 1^ 
always at the disposal of the State in case of at a 
fiiiiid renud to be ari'an^od beforehand. A beginning has 
undoubtedly been accomjdished in the arrangements 
receh% concluded between the Cunard and the White 
Star Lmes on the one hand, and the Admiraltjr and the 
Post <^ce on the other, but much yet remains to be 
done, and we earnestly trust that Sir Nathaniel Barnaby's 
paper may be brought under the serious notice of those 
upon whom will devolve in time of war the care of our 
mercantile navy and the protection of our food supplies. 

L. de Bussy, the Inspecteur-Gdndral du G^nie 
Maritime in the French Ministry of Marine, read a short 
paper on the results of a series of trials carried out on a 
torpedo boat at progressive speeds, in which he called 
attention to the fact that there is a diminution in the re- 
sistance of the hull after a certain speed has been passed. 
This feet was, however, already well known to members 
of the Institution, the peculiar sinuosities, or humps, as 
they are called, on the speed and power curves of vessels 
tried at progressive speeds having been often discussed 
at previous meetings. When all the causes of resistance 
to propulsion are separately analysed and expressed by 
correct formulae, the causes of these successive maxima 
and minima of resistance will no doubt be clearly 
intelligible. 

Mr. J. H. Biles, the scientific adviser of the firm of 
Messrs, J . and G. Thomson, of Glasgow, read an interest- 
ing paper on the twin-screw torpedo boats, Wtbo?\{( and 
El Destructor^ constructed by his firm for two foreign 
Governments. The author first gave full particulars of the 
dimensions of the boats and engines, and their perform- 
ances. These vessels were considerably larger than the 
generality of first-class torpedo boats, the Wiborg being 
143 feet 6 inches, and the Destructor 192 feet 6 inches in 
length. They are both minutely subdivided, the former 
being provided with 23 and the latter with 39 water-tight 
compartments, the object being, of course, to enable them 
to keep afloat as long as possible when exposed to the fire 
of machine guns. The paper is interesting as showing the 
most recent tendency in torpedo-boat design. Recent 
experience in this country and in France undoubtedly 

E oints to the conclusion that the older type of first-class 
oats, though useful enough for harbour defence, are of 
little or no avail for service at sea. Whether the latest 
types described by Mr. Biles will fulfil reasonable expecta- 
tions in this direction is a question which can only be 
solved amhulando. 4t may be noticed as a curious 
instance of the skill of modern marine engineers in evolv- 
ing enormous powers out of engines of limited size, that 
the Destructor^ whose load displacement is only 4^0 tons, 
has developed'over 3800 horse-power, and has made the run 
of 495 kn^ts from Falmouth to Muros in twenty-four hours, 
which corresponds to a mean speed of 20*625 knots. 

Mr. Dixon Kemp, a well-known authority on yachting 
matters, read an interesting historical paper entitled 
Fifty Years of Yacht-Building,” in which he traced out 
.the gradual evolution of the English and American types 
of racing yachts from the commencement of ftie present 
xeign down to the most recent times. The author brings 
out very clearly the causes which have led to the adoption 
of the relatively narrow and heavily lead-ballasted boats 
which have hitherto found favour on this side of the 
.Atlantic, and the broad, shallow, centre-board yachts 
peculiar to the Americans. In view of the recent triumphs 
pf the American type, as represented by the Puritan and 
alteration has been considered desirable in 
^d tonnage rule which taxed the beam so sevetcljr. 
Tim Commiftee of the Yacht-Racing Association ap- 
>^nted to report on the subject have recommended the 
ipUommg rule 

I * Rating o f loadline X sail area^ 


T%e first outcoRie of the ntew rule is the Clyde-built 
7'Azii^v^epnndpal proportiems of which contra^ stroMly 
with those ni the now feraOM? Datatea^ as will be readily 
seen from the following figures i— 

Galatea, ThisiU* 

Length of loa^ine . .87*0 feet. . . .85*0 feet 
Beam extreme . . . . 15*0 „ ... .20*3 ^ 

Draught of water . . * I3'5 . .14*1 

It should be mentioned that in the case of the Thist/e 
the depth of the hold is measured to the bottom of the 
keel, which is a hollow box intended to hold the lead 
ballast. The contests, which will doubless take place dur- 
ing the coming season, between the Thistle and some of 
the powerful American centre-board yachts, will be watched 
with great interest by yachtsmen. Whether a contest 
between a keel-yacht and one fitted with the centre-board 
is a satisfactory trial of merit is at least open to question. 
In this connexion it may be mentioned that a yacht like 
the Mayflower when sailing off the wind can effect a re- 
duction of 10 per cent, in her immersed surface by hous- 
ing the centre-board, an advantage which is manifest, 
especially in the case of light winds and slow speeds. 

A subject of great importance with regard to iron 
and steel ships is the protection of their &>ttoms from 
corrosion. Mr. V. 13. Lewes contributed a valuable paper 
on the nature and genesis of rust, and on the protec- 
tion of plates from its effects. It seems now to be 
generally admitted that the corrosion which distin^ished 
some of the earlier steel-built ships was due to the pre- 
sence on the plates of mill-scale or black magnetic oxide 
of iron, which forms, with the metal of the plate, a 
powerful galvanic couple, and gives rise, in the presence 
of sea- water, to very rapid pitting or local corrosion. 
The action is, in fact, similar at the outset to that which 
takes place between metallic lead and its peroxide in the 
well-known Plantd secondary batteries. At the present 
time, steel plates are always carefully freed from this 
magnetic oxide before being worked into the hulls of 
ships— a practice which has been attended with the best 
results. Mr. Lewes believes that the protective compo- 
sitions of the future will be made by dissolving a good 
sound gum, not easily perished by sea-water, in a volatile 
solvent, care being taken that neither gum nor solvent 
give rise to any organic acids. Body will be given to 
this varnish by finely-divided metallic zinc, which can 
now be obtained in so fine a powder that it can be used 
as a pigment. When, in time, the varnish perishes, as 
it must do from the action of sea- water under pressure, 
the zinc will set up galvanic action with the hull-plates ; 
but, being the more electro-positive of the two metals, it 
will corrode, and will thus protect the iron or steel plates. 
This paper does not deal with the much-vexed subject of 
anti-fouling compositions— a much larger subject, which 
the author reserves for a separate memoir. 

Sir Nathaniel Bamaby read a second paper on the 
subject of fuel-supply in ships of war, whict^ together 
with a paper by Mr. Biles, on the comparative effects 
of belted and internal protection upon the other ele- 
ments of design of a cruiser, apparently provoked more 
interest and discussion than any other cornmnnication 
made to the Institution this year. The ships to which 
Sir Nathaniel Barnaby alluded were the Jm^rieuse and 
IVarspite, belted cruisers, for the design of which he was 
himsdf chiefi}^ responsible. These vessels have lately 
been the subject of much adverse comment both in 
and out of rarliament As originaUy desigifed, the 
armoured belt was intended to reach from a height 
of 3 feet 3 inches above the water-line to a 
of ^ feet 9 inches below it The supply of on 
which this calculation was based was 400 tonS;, hut bnipiker 
space was allowed for an additional supply M cop tssm. 
During ccmstruction various additions were to the 
weights of the boilers and the armament wh|dh:ha1^t4r tom 
involved an increase in the weight or hull, ae^ the net 
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itildt wa$ that tha total weight of ea^ ship was iticteaaed 
% 4t$ toa^ Moreover^ the present Board of 
have decided that war-ships are in futore to coal np to 
their full stowage capacity ; that is to say, in the case 
of the Im^/ruus0 and IVarspiU 500 tons more fuel are to 
be carried than the designer allowed for. As a natural 
consequence, the addition of 915 tons to the total 
weight of each v^sd has immers^ these ships so deeply 
that the height of the armoured belt above water has 
been reduced from 3 feet 3 inches to a little under 1 foot, 
and there are not wanting those who declare that this 
circumstance greatly injures, if it does not totally destroy, 
their lighting efficacy. Sir Nathaniel Bamaby very suc- 
cessfully proved that the responsibility for the additions 
to the weights of the hull ana machinery belongs to the 
then Board of Admiralty, and not to himself. He also : 
demonstrated that the addition of the extra 500 tons of 
coal was a case of deliberate reversal of the policy of one 
Board by its successor, but, judging from the tone of the 
discussion, he failed to convince his audience that the 
original policy of calculating the immersion of the belt on 
a fuel-supply of 400 tons was a wise one. 

Mr. Bifes’s paper, above referred to, on the armour 
Question, was an interesting and useful attempt to solve a ' 
difficult problem. He commenced by taking, as the basis 
of a definite comparison, the latest type of British belted 
cruiser, vis. the Aurora, of 5000 tons displacement. This 
vessel has a belt s 6 inches wide, of which 1 foot 
6 inches is above the load-line ; the thickness of the belt 
is 10 inches, and its top edges are united by an armoured 
deck 2 inches thick, under which arc placed all the vitals 
of the vessel. With this he compares a type of cruiser 
without any side armour, but protected by means of a 
plated deck, the sides of which curve down so as to join 
the bottom some feet below the water-line, the curved or 
sloping portions of the deck being covered with armour 
of the same horizontal thickness as the Aurorji's belt. In 
making the comparison he assumes — 

(1) That the length and draft of the proposed vessel arc 
to be the same as in the case of the Aurora. 

(2) That the displacements are to be the sanic in each 
case. 

(3) That the costs are to be the same. 

Mr. Biles claims t’lat in design No. i the internally 
protected vessel would weigh less than the belted cruiser 
by about 210 tons ; that it would cost nearly ^,000/. less ; 
and that the designer would have the option, on the 
smaller displacement, of either increasing the thicknes* 
of the flat portion of the armoured deck by 40 per 
cent, amidships, or of ad ling about six-tenths of a knot 
to the speed, or finally of adding one 9'2-inch gun and 
two 6-inch guns to the armament. 

In the case of design No. 2, where the dispUcements of 
the two types are equal, it is estimated that either a knot 
and a half might be added to the speed, or else that the 
thickness of the whole of the deck-plating might be in- 
creased by 44 per cent. 

Lastly, on the assumption that the cost of the vessels is 
the same, Mr. Biles claims for the internally protected 
vessel the following important advantages : viz. 20 per cent, 
greater thickness of protection on the slope of the deck, 
50 per cent, more on the flat, two more guns of the heaviest 
calibre, 20 per cent, more coal, and one knot additional 
speed. Mr. Biles very pertinently asks the question, Is 
trie adoption of the belt worth the extra money paid for it 
with its accompanying sacrifices ? or, If the money is to 
be spent, is the belt worth the sacrifice of speed, protec- 
tion, and armament, which is entailed in its i^option ? 

The papers on marine engineering were not quite So 
interesting as some which have been read at recent meet- 
i^s of the Institution. There were three on Uic subject 
or screw propellers, by Pr 5 f. Cotter ill, F.R.S., Mr. Cal- 
vert, and Mr. Linnington of the Admiralty, and one on 
the machinery of small boats, by Mr. Spyer, also of the 


Adn^mliy* In addition to the forcing wore 
piqrari on etabilhfyi a subject sidddi has bMi 
tat^somewhat overdone } and an important 
by Mn ^o^ibald Deimy on die pramcal 
sndiiliw cakulattons in relation to tbe stbvmge ^ st^niKl 
ships. Mr. Jenkins, the newly-appointed Throissiier’ o^ 
Naval Architecture at Glasgow University, prepalw 
paper on the subject of the shifting of cargoes, ^ 


sr/iOJf£yjsii*s strain-indicator 

'T'HIS is a very useful and ingenious apparatus Ibr. 
^ measuring the extension or compression produeed, 
on any material by tensile or compressive forces. Such 
deformations having been observed, the corresponding 
variation in the stresses to which the material has beeh 
subjected may at once be inferred by the ordinary law of 
elasticity connecting strains and stresses in solid bodies. 
The instrument affords one of the many examples of the 
valuable results obtainable by the simplest possible 
mechanical means — results which before the construc- 
tion of the strain-indicator were considered altogethc 
unattainable. 

The instrument is shown in the woodcut, and consists 
of two flat plates, t, b, about li inch wide and of an; 
convenient length, pressed together by means of tw 
springs, s, s, in such a manner that one plate projects 
one end and the other at the other end. The plates a: 



free to slide over each other at their ends opposite 
Fixed centre-points, c, c, are screwed one into each end 
of each plate, and a graduated dial, D, is attached to tlM 
upper one of the two plates T. Two of these ins^mentl 
arc held together by a pair of clamps, K. K, fixed jutt ov^ 
the centre-points, which, when screwed 
centres against both sides of the test-pieces ; for 
against slipping, a few taps of a hammer embed ther" 
more firmly. The figure snows a round bolt to ^ 

operated upon by tensile force, the screwed ^ 

attachments to the grips of tbe testing-machme Twia 
when everything is ready, a pair of ven fine 
steel wire r.dling pins, P, P, to which light 
been attached, are inserted between the patefc Tw 
rolling pins, when in posUkm, should be in the - 

the dials. On kpfdying the load to the 
lion takes place; the centre-points m^e slightly 
from each other, tanytng the ptotee with th*^ wnic^ a 
they move in op^sste directions, and as wtey pte 
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^ iiitei|>osed rollinc^ cause it to 

I Uia;..aiu^e.thtou|rh which It has moved can 

teaii off wiA tho htjp of the pointer and dial, 
host mutts have beep obtained with a wire which 
dimwn^ and wlpdi measures exactly *015 inch in cir- 
c^oa^emice. The dial is divided into ^een equal parts, 

' and tiieit dedmals, so that one division represents one* 

^ thousmidth of an inch, and variations as small as a twenty* 
i IhOtt^ndth of an inch can be detected. 

The above instrument is the outcome of another 
instrument invented by Mr. Stromeyer, of still greater 
sensitiveness, and which is based on the production of 
Newton's rings. Its extreme sensitiveness and certain 
^ practical difficulties, however, make it unsuitable for the 
use of the engineer or naval architect, to whom the 
, present instrument is of great value, and by whom it can 
[ oe very conveniently used. 

The strains of a ship in a sea-way have always been 
I very difficult to deal with. Agur and Solomon of old 
fnmkly admitted they were “too wonderful” for them, 
and although the same ingenuousness has not always 
been practised by naval architects since, the fact remains 
that me present state of knowledge in this subject is 
f extremely meagre. Methods of cdculation have, it is 
[ true, been in use by naval architects which have given 
■ results most useful for comparative purposes, but which 

I in absolute units frequently indicated forces that ships 
could not bear. These methods therefore, except for the 
comparative purposes they were primarilv designed to 
^ serve, threw no light whatever on the actual conditions of 
stress on the various parts of the structure in a sea-way. 
One able investigator showed that the dynamic constitu- 
• tion of sea- waves was such as to make the effective varia- 
tion of buoyancy enormously less than the apparent 
variation, and that this difference meant a reduced varia- 
; tion of stress in large ships from, in some cases, 170 to 
100. This investigation cleared up many pre-existing 
' difficulties. Mr. Stromeyer, however, by means of his 
, beautiful and simple apparatus, enables the variation of 
* stress on any part of any structure, ship, or anything else 
under the action of any forces to be arrived at with j 
certainty by direct experiment j 

The invention of this little apparatus constitutes an era 
I in the science of the strength of complicated structures ' 
I such as ships, boilers, &c. 


WILLIAM BABCOCK HAZEN 

'‘pHE sudden death of Brigadier-General William B. 
d Hazen, Chief Signal Officer of the United States 
Army, which occurred on Sunday, January 16, 1887, 
i deprived the country of one of its most distinguished 
officers, and the Signal Corps of a chief who took a broad 
( view of its duties and relations to the world of business 
F and science. 

General William B. Hazen was the great-grandson of 
Thomas Hazen, who was bom 1719. Thomas Hazen 
was himself great-grandson of Edward Haz<m, who emi- 
^ated from England before 1649, and settled at Rowley, 

I Mass., where he died in 1683. 

The descendants of Edward Hazen include many 
, names eminent in business^ theology, and war ; energy, 

' indust^, and strong convictions characterise the members 
of the family on all sides. 

General Hazen was bom at West Hartford, Vermont, 
September 37, 183a While he was a child his parents 
.removed to Hiram, Portage County, Ohio. In 1851 he 
rwas appointed from Ohio as a cadet to the United States 
i Military Academy, at West Point, from which he gi-adu- 
at^ m July 1, 1885. He was assigned to the 8th U.S. 

; ItmUtry, and spent the next five years in frontier service, 
i^inst the Indians in Califocnia, 
and Texas^ in be displayed an eneigy arm 


bravery that have been characteristic 6f his life., His 
record during these years embraces constant dgbts and 
pursuits* He was twice severely wounded; and by virtu© 
of the latter he was, in January 1860^ by the surgedn’s 
order, granted a leave of absence as being unfit fot duty. 
In consequence of this he was at the north while hts 
n^iment was in Texas at the breaking out of the Rebel- 
lion. The regiment having been captured and its officers 
released on parde, he alone was unembaitassed by the 
parole and was able to offer his services to the Union 
Army ; he was at once assigned as temporary instructor 
at West Point. In May 1801, he became captain of the 
8th Infantry of the regular army, and in October was 
made colonel of the 41st Regiment of Ohio Infantiy in 
the volunteer army. During the war he distinguished 
himself on many occasions, and his commission as major- 
general was granted him December 13, 1864, for specific 
distinguished services,” Le. “for long and continued 
services of the highest character, and for special gallantpr 
and service at Fort McAllister.” This placed him fifth in 
a list of twenty-four officers who had received commis- 
sions for distinguished service. 

He continued serving on the frontier territories north 
and west, and was especially active in Indian affairs until 
1870, in which year he was allowed leave of absence to 
visit the seat of war in Europe. The results of his obser- 
vations and studies during his six months’ absence are 
embraced in a volume entitled “ The School and the Army 
in Germany and France, with a Diary of Siege Life at 
^ Versailles” (New York, 1872). This volume contains a 
very interesting sketch of Bismarck, and an account of 
the state of affairs in Europe. It contains especially a 
! fair criticism of the relative excellencies of the Gorman 
' and French systems, both civil and military ; in a special 
chapter on that subject he incidentally brought out more 
prominently some weak points in our own military organ- 
isation. It would seem that the courage displayed so 
brilliantly on the battle-field frequently nerved him to 
utter not only these but other fearless criticisms of things 
that were palpably wrong, and some of which have since 
been corrected. 

He was married, February 15, 1871, to Millie, daughter 
of the Hon. Washington Me Lean, of Cincinnati, who, with 
one son, survives him. 

On his return from Europe in 1871, he returned to duty 
in the Indian Territory, and was with his regiment in 
I Kansas and Dakota, except for a short absence, until 
I December 15, 1880, when he was, by President Hayes, 

I appointed Brigadier-General and Chief Signal Officer, 

I and has since then been stationed at Washington. The 
absence just referred to was occasioned by his again visit- 
ing Europe as Militaiy Attachd to the Unit^ States 
I Legation at Vienna, for the purpose of studying the 
operations of European armies during the Turko-Russian 
War. He was absent on this service from December 1876 
. to June 1877, and the results of his observations were 
I published subsequently in a highly interesting popular 
I volume. 

I The general account of his activity during the war of 
the Rebellion was published by him in his “ Narrative of 
Military Service” (Boston, 1885). 

His letters and pamphlets on the “Bad Lands” show 
that for many years General Hazen had been studying 
the relations of meteorology and agriculture. After 
his appointment as Chief Signal Officer, he waS inde- 
fatigaMc in his efforts to improve the military and 
departmental relations of the Signal Service, its scientific 
cluracter, its practical usefulness to fanners and herders, 
and its i^pumr influence. His labours in Wa^Uigton 
stirred up most virulent opponents, first wheh it beenme 
necessary fer him to expose and prosecute 
of Capt. Howgate ; again, when it becaine ^i^ecessary in 
self-defence to expose the true reasons of the feilure 
of the War Department to propedy support and 
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succour the Signal Service Expedition to Fort Cong^; especially to assist ia the lesearcba^ on the sun’s heat 
and again, when he had occasion to defend the advaat- reason of the encouragement given him by the late^ 
ages of the military character of the combined President Garheldi whose “ last words to me were^ ^ Give; 

Service and Weather Bureau organisation against those both hands of fellowship and aid to scientihc 
who would take it from the army without making a picmr As a further illustration of General Hasen’s apprectatiw 
provision for its work in any other Department The of the scientific needs of the office must be noted his 
records of his successful defence against attacks prompted appointment of Prof. William Ferrel as meteorok^isty imd; 
by implacable hate, official stubbornness, and personal of Prof. T. C. Mendenhall as electrician. ' To the latter^ 
i^orance, are to be found in the proceedings of " Courts- all matters relating to standards, instruments, and inMf%h 
Martial," Courts of Inquiry," Committee of Congress mental research were also committed. Nor did General 
on Expenditure," and especially in the “Testimony Hazen stop here ; by appointing several younger men to 
before the Joint Commission to consider the present positions as junior professors he largely increased the 
organisation of the Signal Service," See., which latter amount of study and research that the office was,aMe 
voluminous report and testimony was presented in June to perform, and by publishing a scries of professkmal 
1886. pai^rs and smaller notes, he took the final ste]^ necessary 

General Hazen's interest in meteorology, as before to stimulate every man to do his best, 
said, properly dated back earlier than 1873, at which time Labouring in tnis same direction, he sought to elevate 
he prepared a letter ‘‘ On our Barren Lands, or the interior the intelligence and scientific training of the Signal 
of the United States, West of the looth Meridian, and Corj^ proper by enlisting College graduates as far as 
East of the Sierra Nevadas." 'I'his was published in the possible, by extending the course of instruction for obser- 
AVzo Vor/r Tribune, February 27, 1874, and led to a dis- vers, and by establishing a course of higher instruction 
:ussion in that paper and in the Minneapolis Tribune for commissioned officers. 

between himself and General A. A. Custer, which is sum- In still another direction General Hazen showed his 
marised in a pamphlet of the above title, published by devotion to scientific interests, namely, by his desire 
Robert Clarke and Co., of Cincinnati, in 1875. The to conform as thoroughly as possible to the recommenda- 
notive of General Hazen evidently was the protection of tions of the International Meteorological Conferences, 
investors and settlers against the too glowing accounts. These recommendations, as soon as received in the 
which amounted to virtual misrepresentation on the part printed Minutes of the Conferences, were, by General 
of the employes of the Northern Pacific Railroad. His Haien's orders, carefully examined, and instructions at 
compilation of climatological data, and his statement of once prepared calculated to introduce methods of obser- 
personal experience based on long residence in that vation and publication in conformity with the rccom- 
region, largely contributed to prevent blind emigration mendations of the leading meteorologists of the world. 

Into an inhospitable country', while they doubtless also Among the items specially noteworthy wherein General 
:ontributed to direct attention to the really valuable por- Hazen developed new paths of activity for this service, 
Jons of our north-west territory, so that the permanent may be especially mentioned the study of local storms ; 
ievelopment of that portion of the United .States has first, tornadoes, which were especially assigned to Prof, 
been furthered by his action. It was, however, at the Hazen so far as a collection of general statistics is con- 
ime, on his part a very characteristic outspoken exposi- cerned, and to Prof, Mendenhall so far as concerns the 
ion of what seemed to him a fraud and imposition perpe- electrical phenomena proper. The study of atmospheric 
rated by unscrupulous financiers upon foreign immigrants electricity was especially authorised, in 1884, by an order 
md over-confiding settlers and investors. of the Secretary of War transmitting the resolutions of 

During his connexion with the Signal Office, General the International Electrical Conference held in Paris the 
riazen frequently took occasion to show his appreciation preceding year. After full consultations with numerous 
)f the fact that the weather predictions were essentially electricians throughout the country, General Hazen dc- 
lot a matter of mere military routine, but that in all its cided that a daily map of electric potential sho^ng 
letaiis the office bad need of the work of specially trained lines of equi-potential similar to the iso-barometric lines, 
experts, that it wasa mistake to shut one’s eyes to the fact offered hopeful prospect of eventually leading to a method 
:bat,in a matter of applied science like this, some of those of predicting the formation and motion of thunderstorms 
whom the scientific world recognises as meteorologists and and tornadoes. But the methods of observation and the 
physicists must be employed, and be required to keep the apparatus needed first to be determined upon after care- 
chicf fully informed 01 the progress of science. Perhaps ful experimental work. This whole matter was, therefore, 
this is best exemplified by a quotation from his letter of in 1885, committed to the hands of Prof. Mendenhall, 
March 24, 1886, addressed to a Committee of the House Perhaps the most important item in internal adminis- 
on Expenditures of tlie War Dep'artment At the be- tration, so far as it affects the permanent scientific value 
ginning of the work of the Signal Service the duty of of the office work, was the eftbrt heartily furthered by 
giving notice of the approach and force of storms and General Hazen to improve the accuracy and international 
Roods for benefit of commerce and agriculture comparability of our instrumental equipment. The 
throughout the United States implied that the notices standards of the International Bureau of Weights and 
should be correct, reliable, and timely, as none others Measures were recognised by him as being the proper 
could possibly be of benefit ; it was therefore absolutely legal standards for this office, and every effort was made to 
necessary to provide for the careful study of the atmo- determine the corrections needed to reduce the past as 
sphere. On my accession I found every evidence from well as the current meteorological observations of the 
popular criticism that still further progress in weather office to agree therewith. 

predictions was expected. I therefore emphasised espe- Perhaps the generous breadth of General Hazen’s 
cialJy the necessity of the study of the instruments and views, the absence of injurious jealousies, and Ids con- 
racthods of observing, and the investigation of the laws fidence in the principle that the Weather Bureau would 
of the changes going on in the atmosphere. .... It is be strengthened by the widest diffusion of an intdHgent 
evident by these successive steps that in addition to appreciation of meteorology, are in nothing more cleaiiy 
knowledge gained for current work the office is powerfully shown than in the isantcstttess with which he stimulated 
contributing towards the establishment of a deductive the formation of State weather services and encouiaged 
9^ meteorology which will eventually give us a the study of meteorology m every school and college. He 
ra^^al basis for predictions, thereby improving on was painfully itnoraised by the disastrous infiuence upon 
t^empinc^ rules by which predictions have generally individuals and business of the widespread and uttedy 
peon mane hitherto." And he adds that he was led more absurd predictions of the storms and weather of 
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r^i^cb % ^hicli were distributed broadcast tbroc^^ 
at the coutitiy, aod emanated from Mr. Vennor. He 
tw <dearly that all this harm could only be ijrevented by 
^creasing the intelligence erf" the p^^le in scientific 
at^ers^ and heartily indorsed every effort to diffuse a 
k^re correct idea as to what constituted legitimate 

ii^eomlogy. 

Althob]^ his duties demanded the maintenance of a 
heat central office at Washington, yet General Hazen 
salised that centralisation could easily be carried too far 
I scientific matters, and would thus react injuriously upon 
fce worh of his office. He was desirous of rapid progress 
I all directions, and, to secure this, welcomed every 
respect of co*operation with other institutions as well as 
ith individuals. One of his first acts was the request for 
)-operation on the part of the National Academy of 
cience. He improved the opportunity to help Prof, 
angley in the determinatiosf of the absorbing power of 
le atmosphere ,* he accepted Prof. King’s offer to 
irry observers on his balloon voyages ; he heartily 
irthered Lieut. Greely’s efforts to maintain an Inter- 
Ational Polar Station, and joined with the Coast 
urvey in establishing a similar station under Lieut, 
ay at the northern point of Alaska ; he co-operated with 
\t Bureau of Navigation in securing weather reports 
om the ocean ; he powerfully assisted the Meteorological 
ociety in its labours for the reformation of our com- 
icated system of local times, the result of which was 
le adoption by the country of the present simple system 
■ standard meridians one hour apart. 

Equally successful was he in his efforts to co-operate in 
irious methods of disseminating and utilising the know- 
dge obtained by the Weather Bureau for the benefit of 
it business interests of the country. With the telegraph 
)mpanies he published the daily telegraph bulletin, 
hrough the railroad companies, he displayed the rail- 
>ad train-signals visible to every farmer along the 
tilroads. With local Boards of trade and other business 
iterests he elaborated our system of flood warnings in 
le river valleys. 

General Hazen was especially clear in his views as to 
le importance of giving personal credit to each man for 
s own personal work. Routine work was credited to the 
isistants in charge and not to the impersonal office. 
a\ ing assigned a special work to the best man available, 
i took pains to give him the credit and make him per- 
►nally responsible for its success, thus securing more 
ithusiasm in the work. 

This notice of a few prominent features in the intense 
tivity of General Hazen’s life seems eulogistic rather 
an historical ; but the fact is that military life rarely 
fers a position that requires the promotion of any special 
ience, and still more rarely do official or military' circles 
’csent an officer who so thoroughly desired, as far as 
lowable, to relax stringent military Jaw and liberally 
terpret cumbersome official regulations, so that scientific 
en might successfully promote their special work. 
Washington, February CLEViiLANp Abbe 


?//? IVALrER ELLiOT, K.CSJ., LL.a, E.R,S, 

> Y the death at an advanced age of Sir Waiter Elliot 
^ we lose one of the few survivors from a group oi 
who, in the second quarter of the present century 
their contributions to the zoology of British India! 
d the foundations of our present knowle^e. The 
bject of the present notice was, however, so wideh 
pwtt for his ^qusuntance with the history, coins, Ian- 
and ancient literature of Southern India, that hh 
might easily be overlooked. 

bit Waheir EUiot was in 1803 at Edmbtargh, Ht 

ts the ss^ of Mr; James EUiot, tA Wolfelee, Hawick 


Roxburghshire, and after being educated at Doncaster, 
and later at Ilaileybury, where he received a "highly 
distinguished^ certificate^ he entered the Easf India 
CompanVs Madras civil service in 182a In that 
service he held many posts of distinction. From 
to 1833 he was assistant to the political agent of ttic 
Southern Mahratta country, and during this period he 
collected the information subsequently embodied in his 
Catalogue of the Mammalia inhabiting the region, and 
also commenced the series of archaeological studies, some 
of the first-fruits of which in 1836 were presented to the 
Royal Asiatic Society in the shape of a paper on Hindu 
inscriptions. With this paper were sent two manuscript 
volumes containing copies of no less than 595 sculptur^ 
records from the Southern Mahratta country and the 
neighbouring territory. 

In 1837 he was private secretary to Lord Elphinstone, 
then Governor of Madras, and he was subsequently for 
twelve years a member of the Madras Board of Revenue. 
The value attached to his linguistic knowledge was shown 
by his being at one time Canarese translator, and at 
another acting Persian interpreter to the Government. 
From 1849 tS54 fie was Commissioner for the 
Northern Circars. During this period he made the 
collection of Cetacea subsequently described by Sir 
R. Owen in the Transactions of the Zoological So- 
ciety, vol. vi. Finally he was Senior Member of Council 
in Madras from 1854 to 1859, when he retired from the 
service, and returned to pass the remainder of his life at 
Wolfelee, the residence of many generations of his an- 
cestors. Almost his last official act in India was, when 
in charge of the Madras Government in 1858, to take the 
principal part in the transfer of the Preridency from the 
rule of the East India Company to the direct government 
of the Queen. He was created a K.C.S.L in 1866, and 
became a Fellow of the Royal Society in 1878, and he 
was Deputy- Lieutenant of his county. 

In his retirement his attention was much given to 
numismatics, and despite the complete loss of his eyesight 
in his later years, he carried to completeness the studies 
commenced in his “Numismatic Gleanings on South 
Indian Coins,’^ published in the Madras Journal of Liter- 
ature and Science for 1857. He brought out in 1885, 
with the aid of Mr. Thomas, General Pearse, and other 
friends, a general work on the “ Ancient and Mediieval 
Coins of Southern India.” Up to the very last his 
interest in Oriental literature remained unabated. One 
of his friends received a letter signed by him and dated 
March i, the day of his death, containing inquiries as to 
the forthcoming edition of a Tamil work, ana suggesting 
that the attention of Madras native students should be 
bestowed upon the early dialects of their own language. 
During the last ten years numerous notes by Sir W. 
Elliot have appeared in the Indian Antiquary^ the 
latest in the September .number of last year. Largely 
through his efforts the Amravati sculptures, now in the 
British Museum, were added to the national collection, 
and this was but one of the valuable additions due to 
him. His Southern Indian coins, a very large and im- 
portant series, were presented to the same institution, 
and his numerous zoological collections enriched the 
Natural History Museum. 

Although his publish^ papers on zoology give but an im- 
p^ect idea of his contributions to the science, for many of 
his observations were freely communicated to other natural- 
ists, and published by them, his “ Catalogue eff the Species 
of Mammalia found in the Southern M^ratta Country,*’ 
idiich appeared in the Madras Journal for 1842, \rAs of 
unusual merit It had the peculiar advantage that it^ 
was a list, not of museum specimens, but cff the mid 
mimals inhabiting the country, several and 

indeed nearly all the smaller rodents^ were 4i^over^ 
by the author. The habits of the larger animals were 
described from persowil observation, not, as ae 




fitiQ<}uently been the case, from infonnation derived from 
native collectors. 

Personally, Sir Waher Elliot was one of the kindliest 
of men, with a charxnina manna* and generous disposi- 
tion. At Wolfclcc, as tormaly in India, he was widely 
known and universally respect^ W. T, B, 


NOTES 

He most be a very dull Englishman whose imagination has 
not been touched by the assembling of the Colonial Conference, 
an event which may hereafter be seen to have marked the first 
stage in one of the greatest movements in the history of man- 
kind. In describing the commercial relations of the colonies. 
Sir Henry Holland, in his opening speech as President, had 
occasion to bring some very eloquent figures to the notice of the 
Conference. The imports and exports of the colonies were, in 
1885, eleven times what they were in 1837. The British ship- 
ping trade with the colonies rose from 3,7oo,ocx> tons in 1837 to 
56,6 oo^cx)o tons in 1885, while, in the same period, British 
exports to the colonies rose from 11,300,000/. to 54,500,000/. 

astonishing material progress, accompanied by an increase 
of population from 4,204,700 in all the colonies in 1837 to 
15,763,072 m 1881, would, of coarse, have been impossible but 
for the rapid development of physical science and the steadily 
increasing application of its principles to the methods of indus- 
tiy. And it is interesting to note that, of all the questions 
which the Conference will have to discuss, by far the greatest 
are thase most directly connected with the results of 
scientific invest^ation — questions relating to the naval and 
military defence of the Empire, and to the improvement 
of postal and tel^raphic communication. In speaking of tele- 
graphic communication, Sir Henry Holland quoted a striking 
letter he had received from Mr. Pender. Some of the facts 
brought together in this letter most have reminded the delegates 
very vividiy of the debt which commerce owes to science. 
Twenty years ago there were only about 2000 miles of submarine 
cables, and some of the earlier cables were so badly constructed 
that they were practically useless. ** Science has now, however,” 
wrote Mr. Pender, ** aided so greatly in the manufacture of 
cables that they can at the present time be laid with compara- 
tively little risk of breakage and with an almost certainty of 
efficient repair/* The consequence is that there are now 107,000 
miles of submarine cables, which have cost something like thirty- 
seven millions sterling. The whole of this vast system, with 
the exception of about 7000 miles, is entirely under British con- 
trol. To show the relative importance of the submarine cables, 
Mr. Pender stated that the length of all the land telegraphic 
lines now in existence in the world is about 1,750,000 miles, 
representing an estimated cost of 52,000,000/, 

De. Brown-S£QUAR1> has been elected President of the 
Society of Biology, Paris* His immediate predecessor was the 
late M. Paul Bert. 

A Bill was lately submitted to the U.S. Senate, providing 
tot the creation of a Department of Agriculture and Labour. 
Vaiioas amendments were proposed, and among them was one 
for the transfer of the Weather Bureau from the Signal Office of 
the Army to the new Department This amendment was 
accepted by the Committee on Agriculture, and Science says that 
t would certainly have been passed by the Senate hod not 
difficuhiet unexpectedly arisen with regard to the Bill as a whole. 
The Piesident, it seems, did not wish to have an additional 
member in his Cabinet, 'fhe Bill was therefore refened back 
to the Committee on Agriculture^ and it did not again come 
before the House. According to Science^ there can be no 
donht rimt the Bureau nHIl be transferred next year to some 


Civil I>epiurt«ieiit» public o^ton beiog deddedly in 4 ^: 
the change. In the meantime Oeneml Oreely* Oenaral 
successor, will retain the position of Chief Si|i^ Ol&eer* 

In the Report of the Scottish Meteorological Sode^^ 
which we referred last week, it is stated that during the 
Mr. Cunningham, Superintendent of the Zoological Laborain^^ 
of riie Marine Station at Granton, and Mr, Ratnage, have 
continually engaged in a systematic study of the Chmtopoda m' 
the Firth of Forth. In the cmirse of this work all the spec}^:^ 
mens obtained by dredging have been determined, and 
anatomy has been investigated. Fresh specimens, and ovu amJt ^ 
young forms, have been collected on the shore at low tide, and' 
by means of low nets; and a large number of drawings ‘ and 
descriptions have been made, among which are accounts of somo ; 
species new to the district, and additions to the knowledge of/ 
anatomy and development, llie results of this work are beii^ : 
prepared for publication. 

The Report for the year 1884 of the United States National 
Museum, under the direction of the Smithsonian Institution, has 
just been issued. It contains (i) the Rci>ort of the Assistant 
Director, (2) Reports of the Curator and Acting-Curators, (3) ' 
papers based on collections in the Museum, (4) bibliography of 
the Museum for 1884, and (5) a list of accessions to the Museum 
in 1884. Among the papers based on collections in the Museuna 
are two admirable anthropological studies by Mr. Otis T/ 
Mason^one on throwing-sticks, another on the basket-work of 
the North-American aborigines. There is also an excellent 
study, by Mr. John Murdoch, of the Eskimo bows in the 
Museum. These papers are carefully illustrated. 

On March 9 a Conference met in the Senate House, Cam- 
bridge, to discuss various questions in connexion with the 
Cambridge University Local Lectures. A report of the pro- 
ceedings has been printed for the Syndics at the University 
Press, and it ought to be read by all who are interested in the 
subject of University Extension. Attention may especially be^ 
called to a speech by Dr. Westcott, who argued with much 
force that the affiliation of local centres to the University might> 
provide an adequate foundation for a national system of higheif 
education. Mr, Browne, Secretary of the Syndicate, who made'| 
a financial statement, set forth the claims of the movement tM 
the support of all “who feel that the University Extension| 
system has great powers for good, and has already done excellent | 
work.** t 

Science and Art^ the first number of which has just been v 
issued, deserves, and will no doubt receive, a cordial welcome ' 
from the class of readers to whom it appeals. Its principal ' 
object is to bring the schools of science and art into closer con- 
tact with one another. The articles, notes, and correspondence 
will be on subjects likely to be of especial interest to teachers 
in those schools, and it is also hoped that the journal may be of^- 
benefit to students. Each issue is to contain test-questions in ; 
science and art subjects, for which prizes of books and instru- 
ments will be given. 

On Tuesday last Messrs. Mourkn, Belgian electricians, had 
an interview at Brussels with M. Granet, the French Minister 
of Posts and Telegraphs, relative to the establiriiment of a 
telephone line from Paris to London. ^ 

Ah excellent ♦♦General Guide** to the Natural History 
Museum, Cromwell Road, has just been printed by order of the 
Trustees. It contains plans and a view of the buikling. 

Mr. T. B, Cooube Wiluams has compiled an inleiwBing 
bibliography of the books, in his own library, on fancy pigopns, 
The authonhip of the works in his list may, he says, he si|^p^ 
rioned as follows t &kgtirii writ^iSj 58; 
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45 ; Frencli, ai ; Dutch, 3 ; Latin, 3 ; Iialian, $ ; 
^ » } Afahlc, f. ttore bonka nn thi« subject have been 
iW ^ E^Ush and Oemian than »n any other language. 

■ a recent Bulletin of the U.S. Fish Commission, Mr. 

Collins describes the finding of a knife of carious work- 
»hip in the thick flesh of a large cod. ,The **find^* was 
i It ’C^oubester, Mass., on September rSt t886, by Capt* 
Q. Oetohell, when discharging a fare of codfish from his 
cmer. He bad lifted several fish from a tub, and, running 
sand orer the thicker portion of one of them to call the 
edon of the by-standers to its fatness, he felt something hard 
ath his fingers. Further examination produced a knife, 
hahdle of the knife is of brass, curved and tapering 
tHorly, with a longitudinal incision, on the concave side, to 
ve the edge of the blade. The form is remarkable, and 
ests “the handiwork of some savage tribe, or the scrim- 
r work of a sailor/* The blade, which is of a lanceolate 
e, has been corroded a good deal, and the extreme point is 
thin. The total length of handle and blade together is 
iches. **As to where the fish got the knife,*’ says Mr. 
ins, ** we can only conjecture, unless some ethnologist can 
t out its origin. In any case, the finding of such a remark' 
implement in such a strange place must be a matter of 
■est to the ethnologist and naturalist alike.” 

HE Colonial Council of Cochin China has decided to grant a 
of 6000 francs a year for life to M. Pierre, the Director of 
Botanical Gardens at Saigon, provided he undertakes to 
bin Paris the publication of his ** Flore de la Cochinchine,” 
will leave all the manuscripts and collections which he has 
loyed in the preparation of this work to the colony. The 
5 body has granted La Socictc des Etudes Indo^Chinoises a 
ention of a thousand francs to aid in the publication of its 

*E have received the numbers of the Essex Naturalist^ the 
ciai of the Essex Field Club, for January, February, and 
ch of the present year. The steady growth of the Club 
led the Council to decide upon the issue of a monthly 
aal in place of the former 'I'ransaclions and Proceedings 
regular interval^-. It is scarcely surprising that residents 
le county of Essex should appreciate the labours of the 
ety, inasmuch as they are wholly devoted to the county, 
are of interest even to persons who know little of Essex, 
his respect — namely, the thorough examination of the 
let lying at their doors — the members of the Essex Field 
\ set an example that similar Societies elsewhere would 
veil to follow. Anything relating to the natural history, 
ogy, and prehistoric archaeology of Essex is welcomed. 
I, amongst the papers in the three numbers before us, 
have a discussion on a curious subsidence near Colchester 
862 ; a report on the flowering plants in the neighbour- 
I of Colchester, by Mr. Shenstone, which is a kind of 
lement for that particular district to Gibson’s Flora of 
X,'* published twenty years ago ; note; on th^ saflfron plant 
ingland and its connection with the name of Saffron 
den ; a paper on primeval man in the valley of the T.ea, 
Mr. Worthington Smith ; and a paper on the deer of 
Forest, by Mr. Harting, Apart from a succession 
Xpers such as these, it is scarcely necessary to remind 
ers oC Nature of such excellent special work as Prof, 
tola and Mr. White’s report on the East Anglian earthquake 
pril 1884, published by the Society. There arc few associa* 

I in the United Kingdom which perform so adequately and 
m^hly the proper functions of a local Field Club or 
Ifiditts' Society, as the Essex Field Club. 

^T^qUaicss are. reported from Travnik, in Bosnia^ where 
for five seconds, and followed by two otlieri. 


was felt on March 22, about 3 a.m. On March 23 three shocks 
were noticed about 11.15 Campfer and St. Mont* 

(Orisons). At Stuttgart, on March 25, about 4 a.®., a perpen- 
dicular shock was felt in tlie direction from west to east, fol- 
lowed by oscillations continuing for ten seconds. At Savona, 
in Italy, an earthquake was noticed about the same time. Ac- 
cording to a telegram from Aden, dated the 5th inst. , ^ocks of 
earthquake had been repeatedly felt there during the previous 
four days, but no damage had been reported. 

Mr. Edward Woods, President of the Institution of Civil 
Engineers, will give a conversazione on Wednesday, May 2$ 
(Derby Day). It will take place in the South Kensington 
Museum by permission of the Lords of the Committee of 
Council on Education, 

The semi-centennial anniversary of the University of Louis- 
ville was celebrated on March 2. The doctorate address on the 
occasion was delivered by Dr. David W. Yandell, who offered 
some interesting reminiscences of teachers of medicine in the 
University. When the institution was founded, it was the 
fourth medical school west of the Alleghanies. “ There are as 
many schools now in Louisville alone,” said Dr. Yandell, **as 
u ere then in all the territory which extended from the Ohio 
River to the Pacific Ocean.*’ Dr. Yandell claimed on behalf of 
the University that it is “a school where practical medicine is 
taught in all its branches in a thorough, practical way.” ** It 
points to its record with becoming pride, and finds there its 
guerdon and its hope for the future.” 

On April i the fine Botanic Garden of Glasgow passed from 
the hands of the shareholders of the Royal Botanic Institution 
into the possession of the Corporation of Glasgow. The Garden 
was founded in 1816. Shortly after this date the Botanic Insti- 
tution received a Royal Charter, and in consideration of the 
importance of the teaching of botany in the University, as well 
as for the general encouragement of the study of this science, a 
sum of 2000/. was granted from the Treasury. A further sum 
of 2000/. was advanced by the University of Glasgow, on con- 
dition that special facilities should be given to the Professor of 
Botany in the University for teaching his science ; and it need 
hardly be said that from thi^ point of view the maintenance of 
the Garden is of primary importance. The financial history of 
the Garden has at no time been fully satisfactory, and the Insti- 
tution has at the end of seventy years found itself in the position 
of a debtor to the Corporation to the extent of 46,000/. The 
greater part of this sum has been expended in recent years in 
the erection of fine conservatories, which, in point of condition 
and extent, place the Garden at the head of provincial establish- 
ments* The collections of plants date back to the foundation of 
the Institution, but the bulk of them have been acquired within 
the last ten years, very large and valuable donations having 
been received from Kew, Edinburgh, and Qlasnevin, while 
large contributions have also been made by the leading growers 
throughout the country. Owing to peculiar municipal complica- 
tions, following on the totally unexpected rejection of a Bill 
in Parliament for the annexation of Hillhead and Kelvinside 
to the city of Glasgow, by a Committee the Lords, 
after it had passed through the House of Commons, it 
is as yet uncertain what line of action the Corporation may 
adopt with regard to this valuable property which has fallen mto 
their hands. It is in their power to disperse the collections, sell 
the fine and costly houses^ and dispose of the twenty-three acres 
of land for buUding-purposes. This course would be deplored 
not only by the ciiitens of G!a«igpw, who would thus lose for 
ever a most picturesque open space, but also by all who are 
interested in the botanical progreas of the country, V/ere the 
estifolishment maintained on its present footing as a Botanic 
Garden, the Corporation would do credit to would 

materially assist in the advance of that whi^h has t^arays been 
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the most generally popular of the sciences* Already the Cor- 
poration has shown that it is disposed to further botankal science 
hy admitting students of the University to the Gardens under 
certain conditions, while the gates are Inched to the general 
public. It is earnestly to be hoped that thb may be the first 
step towards a permanent policy of encouragement of the 
study of botany in one of the most densely populated centres in 
the United Kingdom. 

SoMS of the American whitefish alims) turned 

into the waters of the Marquess of Exeter at Burghley Park a 
year ago, were lately caught. They were 7 inches long. This 
is important e\ndence as to their adaptability to English waters. 
The National Fish-Culture Association are incubating a large 
quantity of the ova of this species for acclimatisation purposes. 

Since 1878 the Ontario and Western Railway Company has 
been engaged in re-stocking streams in America within the area 
of its route, Mr. J. C. Anderson, general freight and passenger 
agent of the Company, writes to the AnurUan AngUr to the 
effect that, within the past nine years, 2,220,000 trout have been 
planted by the Company in the Beaverkill, Willowemoc, Never- 
sink, the east and west branch of the Delaware, and their 
tributaries. 

We have received vols. xxxix. and xl. of the Proceedings of 
the Literary and Philosophical Society of Liverpool, containing 
the principal papers read to the Society during the Sessions 
1884-85 and 1885-86. Among the papers of scientific interest 
in vol. xxxix. are : “ Observations on the Nematocysts of Hydra 
fusra** and *'The Relationship of Palaeontology to Biology,” 
by Mr. R. J. H. (/ibson ; On a New Organ of Respiration in 
the Tunicata,” and other papers, by Dr. W. A. Herdman ; two 
papers on *‘Technic;il Education,” by Mr. F. II. Edwards; 
'*The Armorial Bearings of the Isle of Man, their Origin, 
History, and Meaning,” by Mr. John Newton, and “On the 
Rocky Mountain Goat,” by Mr. T. J. Moore. Vol. xl. con- 
tains an address on “ Modern Scientific Theories of Man,” by 
the President, Dr. William Carter; “Two Curious Papyri in 
the Khedivial Museum,” by Mr. R. L. Benas ; “ Recent I.,ocust 
Plagues in Cyprus and North America,” by Dr. Nevins ; and 

Report on a Successful Importation of Living Soles to the 
United States,” by Mr. T. J. Moore. With voL xl. is bound 
** The First Report upon the Fauna of Liverpool Bay and the 
Neighbouring Sea^,” written by the members of the l.riverpool 
Marine Biology Committee, and edited by Dr. W, A. Herdman. 

The additions to the Zoological Society’s Gardens during the 
past week include two Macaque Monkeys {AlacfJirus cyno- 
malgus 6 d) from India, presented respectively by Mr. W. 
Spooner and Mr. F. A. Adeney ; a Purple- faced Monkey 
{Stmnapithicm kucoprymnus 6 ) from Ceylon, presented by 
Mr, W. H. Markham ; a Black-tailed Godwit {Limosa trgo- 
cephaia)^ British, presented by Mr. Robert Barclay ; a Common 
^Ghlfllemot {Lomvia iraile)^ British, presented by Mr. Howard 
Bunn; a Ring-hals Snake (Sfp€dt>n hamackates) from South 
Africa, presented by Mr. W. L. Holms; a Pinche Monkey 
{Midas oidipus) from Central America, deposited ; two Blue- 
bonnet Parrakeets {Psephotus h(rmaiogaster) from Australia; 
two Blue-crowned Conures {Canurus ktcmorrhous) from Brazil, 
purchased ; two Viscachas {Lagostomus irkhodactylm) born in 
the Gardens. 


OUR ASTRONOMICAL COLUMN 

Bahon D’Engelhakdt’s Observatoey.— B aron D'Engel- 
hardt has recently published the first volume of the results of 
the agronomical observations obtained at his private observa- 
tory in Dresden. At first the observatory was erected in the Rue 


I.,eQbidts, but was found to be too fiur firom the 
and In 1^9 the present edifice was erected in the Rue 
close to the Baron’s reridencei with which it is connected 
covered gallery. The observatory is very completely fitted 
The principal instrument is a fine equatorial by Ortihh Of ti ^ 
inches ap^nre, reducing one of S inches which had bm ;; 
erected in the first observatory. There are two sidereal clod^ ' 
a chronograoh, a transit-instrument of the bent form, which, 
replaces one by Cook> a very complete Repsold micrometer^ and 
two comet-seekers of special construction. The conduct m ihe 
screw of the Repsold micrometer has been very carefully investlv 
gated and the inejuiry occupies a dozen pages. The observatlOtiS 
are principally micrometer measures of nebulae and star^luftenii 
but besides these there are very many observations of comers 
minor planets, of the phenomena of Jupiter's satellites and of thn 
new stars in the great nebula of Andromeda and near xi 
Orionis, besides meridian observations of the moon and culmln- 
ator stars. The volume, which is a very handsome one, containt 
four plates representing different parts of the obsen^tory. The 
geographical position of tHb centre of the transU-instmineilt 
IS given as lat. » jT 2' 19" N., and long. = oh. 54m. 5474»« 
East from Greenwich, 

New Red Star,— -Circular No. 16 of the Liverpool Astro- 
nomical r ■ 
red Star, 

There is * 

new star is a fine specimen of type III. Place of 26 Cygni fbr 
1887, JQh. 50m. 9s., Decl. 49“ 46^ ’9 N. 

The Parallax of X 1516. — It appears, from the researches 
of M, O. Struve on the relative motion of the components of this 
double star, that the fainter star does not participate in the 
proper motion of the brighter component, and that they there- 
fore, in all probability, constitute a merely optical pair without 
physical connexion. Herr Berberich, from a discussion of a 
series of measures of distances made by Prof. Winnecke, found 
the relative parallax of the brighter star, compared with the 
fainter component, to be o"’i99 db o"’05 {Asinm. Nathr,^ No. 
2624 J Recently, Dr. L. de Ball has made a series of observa- 
tions with the equatorial of the Cointe Ob«?ervatory at Li^e, 
extending from 1885 April to 1886 June, for the purpose of 
determining this quantity. From sixty-seven observations of 
relative i)osition-angle he finds v o'’*o9i, and from sixty -four 
observations of reSitive distance, ir=:o"*ii2, and com Wing 
these according to their rcsj>ective weights, tr =5= o"*i04, with 
mean error db ©"’OoS. 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 APRIL 10-16 

/T7OR the reckoning of time the civil day, commencing at 
' ^ Greenwich mean midnight, counting the hours on to 24, 
is here employed. ) 

At Grtemoich on April lo 

Sunrises, 5h. 18m. ; souths, lah. im. 21*43.; sets, i8h. 45m. ; 
decl. on meridian, 7* 56' N. : Sidereal Time at Sunset, 
8h. om. 

Moon (at Last Quarter on April 15) rises, 20h. 34m.*; souUis, 
ih. 47m. ; sets, 6h. 50m. ; decl. on meridian, ii** S. 

IHcl.oa 

• 2 ^ S. 

. 18 3* N. 

. 8 47 N. ■ 

• Hi' 

... 22 25 N. 

Indicates that the rising is that of the preceding tveokw and the 
that of the foUowinR oioniiag. 

Occulta/iom of Stars by the Moon (visible at Greebwldi) 


April Star 


Planet 

Rises 
h. m. 

Souths 
h. m. 

Sett 
h. m. 

Mercury 

... 4 42 

.. 10 30 

... 16 18 

Venus ... 

... 6 IS 

.. 13 59 

... 21 43 

Mars ... 

... 5 25 

.. 12 14 

... 19 3 

Jupiter... 

... 19 44 

.. 0 51 

••• 5 S8 

Saturn... 

... 9 4fi 

.. 17 55 

2 4’ 


Mag. Dleap. Reap. Slfmri|^tfor 

lage 


h. at. h. ta. « o 

0 13 near approach 318 --- 

1 16 ... 2 19 M. 24 274 

2 56 ... 4 9 .. 79 ni 


11 ... 49 Librte .. 5i >** 

12 ... 29 Ophiudii ... .6 
IS ... 57 Sagittarii *.* 54 

15 eea 3 ..a Mci^ttiy lit distAAoc 






VkriMtSimrs 


geaiiaioTvm 

Bfonocerotis 
Vifgini$ i,.. 
Jbrae 

Hiefcttli9 ... 
Ophiuchi.,. 

Sa^ittarii 


R.A. 

Ded. 




h. m. 

# ^ 



h* m. 

2 20*3 . 

0 41 S. .. 

Apr. 14, 

M 

3 o*» 

... 40 31 N. . 

•* »» 

*2# 

3 7 

6 S7’4 

... 20 44 N. . 


I4i 23 56 m 

•* »» 

10, 

2 0 m 



iSi 

2 0 M 

7 ^5‘4 

... . 9 35 S. . 

*• »» 

*Si 

m 

12 32 S 

... 7 37 N. . 

•• l» 

X3. 

m 

14 54 *9 • 

.. 8 4 S. .. 

-• tt 

I3i 

21 29 m 

16 1*2 . 

18 41 N. 

•• *9 

iSi 

M 

17 10*8 . 

1 20N. .. 

II 

13. 

3 24 fW 


and at intervals of 20 
29 35 S. Apr. 10, 3 


... 17 S 7 S ... 29 35 S. ... Apr 

... 18 25 9 ... 19 12 S. ... „ 

... iB 51*9 ... 43 48 N. ... 

... 19 467 ... 0*43 N. ... „ 

... 22 25*0 ... 57 50 N. ... „ 

iV signifies maximum ; m minimum. 
Meteor^ Showers 
R.A. 


Near $ Ursae Majoris.. 

V Virginis 

ft Draconts 
ft Ilerculis 


GEOGRAPHICAL NOTES 

Ma. GaoRGE Grenfell has recently made a successful 
:ent of the great Quango tributary of the Congo. In company 
th Mr. Bentley, in the steamer Pt'aee, he succeeded in reacliing 
i Kikunji Fails, the point at which Major von Mechow, 
icending the Quango from the south, was obliged to turn back 
1880. About six miles above the junction of the Kasai and 
j Quango they found another large tributary, the Djuma, 
:ering the river from the east, which presented so great a 
[nine of water that it was a matter of uncertainty which was 
} larger stream. A little beyond this the course of the Quango 
sred round, first south-south-west, and then west ; at 4° 30' S. 

, it had come back to its usual northerly cour.se, and main- 
ned it for the remainder of the journey. The Kikunji Falls 
8' S. lat.) are about 3 feet high, and though insurmount- 
€ to the Peace, are said by Mr. Grenfell to be no obstacle to 
nmunication by canoes and small craft. 

[n a letter from the Rev. W. G, Lawes, dated Port Moresby, 
luary 20, it is stated that an Expedition is being equipped 
ler the leaderehip of Mr. Vogan, the Curator of the Auck- 
d Museum, with the intention of attempting, as soon as the 
ny season was over, to cross South-East New Guinea, from 
sshwater Bay to Iluon Gulf. 

The April number of the Proceedings of the Royal Geo- 
phical Society is largely devoted to papers on Central Asia. 
St we have Mr, Delmar Morgan’s account of Prjevalsky's 
meys and discoveries in CeiUral Asia. Mr. Morgan also 
itnbutes a translation in abstract of a recent lecture by M, 
anin on his journey in North-Western China and Eastern 
>ct, which is followed hy an account of the travels of Messrs, 
iW,younghusband, and Fulford in Northern and Ea!stem Man- 
ila, In this last will be found some welcome details concerning 
the country not previously described. 

LCCPR0ING to Dr. Hans Schinz, who has been recently in the 
ce Ngami region, that lake is not dried up, though its dimen- 
kS are gradually decreasing* The River Okovango forms an 
sns^ marsh on the north-west, which sends very little water 
irt into the lake during the dry season. 

K a jpaper by Dr. Ochsmiius in the Zeitschrift of the Berlin 
Society, on the age of certain parts of the South 
erj^ Andes, are some details of geographical and ethno- 
^lAtemt. The aiithor believes that the South American 
wwAs, Or at least a pottim of them, are no older thim the 
^ oemrasted whh the certainly <^er coast Cori* 
:thapd5pwi» that lake Titicaca and th^ 
WHiWg tngpon been raised to its pment eleva* 


tion of about 13,000 feet within the historical period* Dr. 
Ochsenius therefore maintains that the enormous ruins of the 
old Inca city Tihuanaco on that lake admit of no other explana- 
tion than that these colossal monoliths were not worked at th^ 
present elevation, far le^s transported thither ; it is incredible 
that the highly civilised Incas would have located their em- 
porium on a tableland now almost uninhabitable. The author 
supports his conclusions by the fact that representatives of the 
Pacific fauna still live in Lake Titicaca. 

News of Herr G. A. Krause, who is now investigating the 
district between the Gold Coast and Timbuctoo, has reached 
Berlin. The traveller arrived at Woghodogho, the capital of 
Mosi, in October i886. He obtained permission from Uie 
King of Mosi to continue his journey in a northerly direction 
to Duensa, on his way to Timbuctoo. He hoped to reach the 
former place in seventeen or eighteen days, to arrive at Sarafaram 
in four or five days more, and then to descend the Niger to 
Kabara, the port of Timbuctoo. Herr Krause describes the 
country between Salanga and the capital of Mosi as being per* 
fectly plain at first, and then followed by a district of low hills 
and another plain. A day’s journey north of Walawala, the 
traveller crossed the Upper Volta, the source of which lies 
probably in a north-easterly direction. 


ON CERTAIN MODERN DEVELOPMENTS OF 
GRAHAM^ S IDEAS CONCERNING THE 
CONSTITUTION OF MATTERS 
II. 

A QUARTER of a century has elapsed since Graham formu- 
lated his conceptions concerning the constitution of matter, 
I wish now to indicate, as briefly as may be, how these con- 
ceptions have developed during these five-and-twenty years. 

The idea of the essential unity of matter has a singular fascina- 
tion for the human mind. It may be that it has its genn in the 
persistency with which every mind, even that of a child, seeks to 
get at first principles. The most superficial reader of the history 
of intellectual evolution cannot fail to perceive how greatly it has 
modified and directed the development of scientific thought. 
The whole course of chemistry, for example, has been controlled 
by this fundamental conception. The half-educated student of 
to-day may smile at the notion of the transmutation of the 
metals which held such sway over the minds of the early 
alchemists, but the men who followed this “ Ignis fatuus ” witn 
weary faltering steps, and who frequently sank under the burden 
of disappointed hope and the sense that to them it was not given 
to know' the light, felt that this idea rested on a rational basis. 
They, like we, could give a reason for the faith that was in 
them. And yet no article of scientific doctrine has in these 
later times suffered greater vicissitude. Men’s ideas concerning 
the essential unity of things must have received a rude shock 
when it was found that such a thing as water was not only com- 
plex, but was made of bodies strangely contrasted in properties ; 
that the air was still less simple in composition ; and that, as it 
appeared, almost every form of earth could, by torture, be made 
to give up some dissimilar thing. The brilliant discoveries of 
Davy, which made the early years of this century an epoch in the 
history of science, seemed to open out a vista to which there was 
no conceivable ending. The order of things was not towards 
simplification ; it tended rather towards complexity. And yet 
Da^ himself seemed unable or unwilling to push his way along^ 
the path of which the world regarded him as the pioneer. It 
may be that he was unable to shake himself free from the 
domination of the schoolmen, or that he unconsciously felt the 
truth of the principles to which his own discoveries seem^ 
opposctl. It 18 difficult otherwise to account for the tardiness 
with which he accepted the hypothesis of Dalton ; even to the 
last the Daltonian atom had nothing distinctive to Davy beyond 
its combining weight. Davy never wholly committed himsdf 
to a belief in the indivisibility of the atom : that indivisibility 
was the very essence of Dalton’s creed. In arguing with a 
friend concerning the principle of multiple proportion, iMtoa 
would clinch the discussion' by some such statement as Thon 
knows it must be so, for no man can split an atom." Even 
Thomas Thomson, whom I have already cbaractmi^ed as the 

* Die Trieaukl Graham Lecture,'* givim in the Hall of iht Aadonoikbit 
la^tunon, Gtaigow, on March by ^rof. T. K. Thot^ Coo* 

tamed from p. 304. m. 
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first great exponent of DaUdo’s 'geoeraHsatton^ was toro by con- 
victing beliefs until he found peace in the hypothesis of Front 
and Meinecke that the atojaic weights of all the so-called 
elements are multiples of a common unitf and which he soi^ht 
to estabH^ by some of the very wor^t quantitative determina- 
tions to be found in chemical literature. It is curious to note 
the bonda||e in which the old metaphysical quibble concerning 
the divisibility or indivisibility of the atom held the immediate 
followers of Dalton. Graham, however, never felt such tram* 
mels. To him the atom meant something which is not divided : 
not something which cannot be divided. With Graham, as 
with Lucretius, the ori^nal atom may be far down. 

Every phtlo 'ophic thinker to-day has, I should imagine, come 
to be of this opinion. Not many years ago it- was the fssUon to 
maintain that Stas’s great work had for ever demolished the 
doctrine of the primordial yli^ and that Roger Bacon’s aphorism 
that barley is a horse by possibility, and wheat is a possible 
man, and man is possible wheat,” was henceforth an idle saying. 
Stas’s work is a monument of experimental skill, and it has 
furnished us with a set of numerical ratios which are among the 
best determined of any physical constants. It may be that it 
demolished Front's hypothesis in its original form, but it has not | 
touched the wider question. Whether indeed the wider question j 
is capable of being reached by direct experiments of the nature 
of th<^ of Stas is very doubtful, unless the weight of the common | 
atom is some very considerable fraction, say one-half or one- 
fourth, of that of tne hydrogen atom. Dumas lias, as you know, | 
modihed Proul’s hypothesis in this sense, by assuming as the 
common divisor half the atomic weight of hydr<^en, but there is 
no a priori reason why we should stop at this particular sub- 
division. The exact relation of Stas’s work to Front’s law has, 

1 think, been fairly stated by Prof. Mallet at the conclusion of 
his admirable paper on the atomic weight of aluminium, in the 
Philosophical Transactions for 1880 (vol. clxxi. 1033). Stas’s 
main result, says Mallet, ** is no doubt properljr accepted if 
stated thus, that the differences between the individual deter- 
minations of each of sundry atomic weights which have been 
most carefully examined are distinctly less than their difference, 
or Ae difference of their mean from the integer which Front’s 
law would require. But the inference which Stas himself seems 
disposed to draw, and which is very commonly taken as the 
prpper conclusion from his results, namely, that Front’s law is 
disproved, or is not supported by the facts, appears much more 
open to dispute. It must be remembered that the most careful 
work whi<di has been done by Stas and others only proves by 
the close agreement of the results that fortuitous errors have been 
reduced within narrow limits. It does not prove that all sources 
of constant error have been avoided, and, indeed, this never can 
be absolutely proved, as we never can be sure that our knowledge 
of the substances we are dealing with U complete- Of course, 
one distinct exception to the assumed law would disprove it, if 
that exception were itself fully proved, but this is not the 
As suggested by Marignac and Dumas, anyone who will im- 
partimly look at the facts can hardly escape tne feeling that there 
most be some reason for the frequent recurrence of atomic 
weights differing by so little fr >m accordance with the numbers 
reqaired by the supposed law.” Prof. Mallet, in tabulating the 
atomic we^hts which may be fairly considered as determined 
with the greatest attainable precision, or a very near approach 
thereto, and without dispute as to the methods employed, points 
out that out of the eighteen numbers so given ten approximate to 
integers, within a range of variation less than onc-tenth of a 
unit. And he then proceeds to calculate the degree of pro- 
bability that this is purely accidental, as those hold who canv to 
the extreme the conclusions of Berzelius and Stas, and he nnds 
that the probability in question is only equal to 1 : 1097*8. And 
he concludes that not only is Frout^ law not as yet absolutely 
overturned, but that a heavy and apparently increasing weight 
of probability in its favour, or in favour of some modiheation of 
it, exists, and demands consideration. 

It would be impossible for me to attempt to traverse the whole 
mrouod of this question which has been opened up during the past 
fifteen or twenty years. Even if I could claim the time and your 
indigence, there is hardly the necessity for such a demand on your 
patience. Mr. Crookes, only to recently as September last, gave 
fXk admirably complete exposition of the present state of the case 
in his address to the Chemical Section or the British Amciation 
at the Birmingham meeting, and for me to go over the ground 
again wkh you would be simply to plough with Mr. Crookes’ 
heifer. Some years ago Mr. Norman Lockyer, as you doubtless 


know, approached t^ subject froth another point of view, ) 
in his recent work, “ The Chemistry of the Sun,” ym sidjil ffttSf t 
a summ^ of the evidence which the spectroscope Has afford 
concerning the dissociation of ♦‘elementary’* matter at sachr; 
transcendental temperatures as we have in stats like the sum f . 

Now, when we pas in review all this evidence; whenstyij: ' 
reAect upon the mode of distribution of the elementf, 
especially their tendeacy to associate in correlated groupa ; 
we bear in mind the absolute analogy which exists In thegeiieiiM^‘ 
behaviour and mode of action of the radicles which are con* ' 
fessedly compound with those which are assumed to be 
when we have regard to the phenomena of allotropy, 
and homology,— -the mind insensibly appeals to tne prind^ m ^ 
continuity, and refuses to believe that the seventy and odd ele* 
mental ” forms, to which our processes of analysis have reduedi 
alt the kinds of matter we see around us, differ in essence ftem 
bodies which are known to be compound. 

The connexion between the properties of the ** elements ” and 
the relative weights of their ktoms, as developed by Newland% ^ 
Mendelejeff, Lothar Meyer, Camelley, and others, has served tq ; ' 
strengthen this conviction. The discovery that the physical and 
chemical properties of the elements are as periodic functions of ^ 
their atomic weights, is unquestionably the most important ; 
generalisation we have had in chemical philosophy during 
the last fivc-and-twenty years. Its bearing upon the 
question of the origin of the “elements” have bemi|:;;; 
worked out in the Presidential address I have already ; 
referred to. Mr. Crookes, like Mr. Lockyer before bini| 
in ^ecking to apply lo this question of the genesis of the 
ments the same principles of evolution which Laplace hal ! 
already applied to the creation of the heavenly bodies, affd ' 
which Lamirck, Darwin, and Wallace have applied to that of 
the organic world, is again appealing to the law of continuit}^ ' 
The mind w hich holds that Nature is one harmonious whole is 
fain to believe that the probability that the elements have,.', 
originated by chance and are eternally self-existent is just as I , 
remote as that the animals and plants of to day are primordially : 
created things. I think in what I am now saying I may fairly 
claim to le reAecling the opinion on this matter of every philo- j 
sophic thinker of to-day. Nay more, you must allow that the 
germ which has been kept alive for so many centuries, and 
which has come down to us through the brains of a successkm 
of thinkers like Leucippus, Aristotle, Lucretius, Bacon, Newton, 
Dalton, and Graham, has become quickened and endoweel by 
the light which modern science has shed upon it from all sides, 
with a vitality which will persist and strengthen. 

Having thus traced the development of the idea held by 
Graham of the essential oneness of matter, let us spend the few 
remaining moments in considering, in the most genera! way, 
how the science of the last twenty-nve years has worked out and 
extended his conceptions concerning the properties of the atom 
and its mode of motion. 

The treatment which “ the few grand and simple features of 
the gas,” to quote Graham’s phrase, have received at the hand! 
of Clausius, Clerk Maxwell, Helmholtz, Sir William Thomson, 
anrl a score of workers in this country aud on the Continent 
who have been actuated by their inAuence, has served to dispel 
much of the metaphysical fog which has enshrouded the notion 
of the atom, and to day we are able to reason about atoms, 

I physical entities, having extension and Agure, and of their 
! number and dimensions and peculiarities of movement, with the 
I conAdence which is based on well-ascertained factSk 

We have, of course, not yet attained to a complete molecular : 
theory of gases. But we know the relative masses of the mole- ; 
culcs of various gases, and we have calculated in miles pet . j 
second their average velocity. The phenomena of diffusion 
indicate that the molecules of one and the same gas are all equal 
in mass. For, as was pointed out by Clerk Maxwell, If they Were ^ 
not, Graham’s method of using a porous septum would e nable 
to separate the molecules of smaller mass from those of greater, 
as they would stream through porous substances wlrii greatyr , 
velocity. Wc should thus be aide to separate a gai, sky 
hydrogen, into two p.wtions, having diffrirent densities and other 
physical properties, diffetent combining we^ti, and prwably " 
different chemi^l properties of other ktim. As no cheml^has \ 
yet obtained spechnens of hydirqB^ differiiy in this way'fiwn 
other specimens, we eomSude that eB the mmecules trf 
are of sensibly the mwe mass, and not merdy that diw . 
mass is a statwk^ eonitant of wpM stability (soe ait* 

♦* Encyclopasdia Bftianoicai** pfee^htlen)^ Tw 
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It seems to aie, 9in impoi^iit bearing upon a question wliich 
il .bee^ , raised Matignac, Schuteenberger, and others, itnd 

iiiin been ndsed by Mr. Crocdces in the address I have 
si«ftldy, refers to. .Mr. Croc^es thinks that it may well be qnes- 
^ned whether there Is an absolute uniformity in the mass of 
nitlmate atom of the same ohemical element, and that it is 
ble that our atomic weights merely represent a mean value, 
id whioh the actual atomic we^hts of the atoms vary 
‘ certain narrow or in Otiwsi> words that the 

mass Is a statistical constant of great stability.* The 
of diiTusion would seem to lend no support to such a 
“itiom 

iam was still living when Loschraidt published what Prof, 
^aner calls his “epoch-making paper ” on the “ Size of the Air 
|c 4 ecule/’ Although the numerical estimate which Loschmidt 
educed from the mean free path of the molecules and their 
olume has now only an historioal interest, it has exercised a pro 
9und influence on the development of molecular physics in de- 
aonstrating that in dealing with molecules we are dealing with 
sasses of Unite dimensions, and ftWther that these dimensions 
re by no means immeasurably small. The very manner in 
^hich Loschmidt stated his conclusions was well calculated to 
Ivet attention. He showed that these magnitudes, small as they 
re, are yet comparable with those whidi can be reached by 
Qcbbanical skill. The German optician Nobert has ruled lines 
m a gloss plate so close together that it requires the most perfect 
microscopes to observe the intervals between them ; he has 
Irawn, for example, as many as 4000 lines in the breadth of a 
nillimetre, that is about 112,000 lines to the inch. Now, if we 
spme, with Maxwell, that a cube whose side is 1/4000 of a 
nillimetre is the smallest volume observable at present, it would 
ibllow that such a cube would contain from 60 to 100 millions of 
molecules of oxygen or nitrogen, and if we further assume that 
:he molecules 01 organised bodies contain on an average 50 
‘*elementai7 ” atoms it further follows that the smallest organised 
|)article visible under the microscope contains about two million 
^olecules of organic matter. And as at least half of every living 
^gantsm is made up of water, we arrive at the conclusion that 
She smallest living being visible under the microscoiie does not 
n^ontain more than about a million organic molecules. I could 
fiave wished, had time permitted, to have dwelt a little upon the 
ntensely interesting questions which such a conclusion at once 
;ai6cs. In the article “Atom” in the present edition of the 

Encyclopsedia Britannica,” from which I have quoted, you 
vill find Clerk Maxwell points out its relation to jdiysiological 
heories, and especially to the doctrine of Pangenesis. Mole- 
mlar science, sa)^ Maxwell, “forbids the physiologist from 
iniagining that structural details of infinitely small dimen- 
ions can furnish an explanation of the infinite variety which 
jxists in the properties and functions of the most minute 
:>rganisms.” 

In the year following Graham’s death Sir William Thomson 
ptill further developed the modes of molecular measurement, and 
^rom a variety of considerations based upon the kinetic theory of 
in gas, upon the thickness of the films of soap-bubbles, and from 
H he electrical contact between copper and zinc, he arrived at csti- 
jmates which, although sensibly different from that of Loschmidt, 
^are still commeiMurable with it. In a subsequent lecture to 
I the Royal Institution, given about four years ago, he extended 
ithe lines of his ailment and arrived at the conclusion that in 
^xiy ordinw Ut|uia, transparent solid, or seemingly opaque solid, 
ithe mean distance between the centres of contiguous molecules 
lis less than 1/5, 000 , to and greater than i/i,ooo,ooo,cxx> 
|of a centimetre. And in order to give us some conception of 
mhe degree of coarse-grainedness implied by this conclusion he 
lasks us to imagine a globe of water or glass as laige as a foot- 
fball to bs magnified up to the size of the earth, each constitu*nt 
molecule being magnihed in the same proportion. The magnified 
Mmeture would be more coarse-grained than a heap of smaU shot, 
but probably less coarse-grained than n heap of footballs 
(NATt/RI, vql. xxviii. p. 278). 

Here 1 think we may leave the subject, at all events for to* 
1 am painfully conscious that I have left unsaid much 
ttmt ought to have been said, and possib’y said some things that 
well have been left unsaid. But my main puq>ose will 
ae^ryed if I have succeeded in indicating to you 
^ as an atomist, and in showing, you bow his 

the constitution of matter have geraiioated, and, 
t mi upon good ground, have home fruit an 

f iit|^lWdrouI»w. 


SQUBTIES AND ACADEMIES 

London 

Royal Society, March 17. — “On the Total Solar Eclipse 6f. 
August 29, 1886 (Preliminary Account).’* By Arthur Schuster, 
F. R.S. 

The instrument intrusted to me by the Eclipse Expedition was 
similar to that employed in Egypt during the eelipse of 1882. 
The equatorial stand carried three cameras, one of which was 
intend^ for direct photographs of the corona, while the two 
others were attached to specirosc^es. 

Photographs of the Corona^^Tht lens had an aperture of 
4 inches, and a meal length of 5 feet 3 inches ; giving images of 
the moon having a diameter of about o’6 of an mch. 

During the first minute of totality the corona was covered by 
a cloud, which was, however, sufficiently transparent to allow 
the brightest parts of the corona to show on the ten photographs 
exposed during that time. 

During the remaining time, that is to say, during about two 
minutes and a half, the sky was clear, but there were clouds in 
the neighbourhood of the sun. 

The time of exposing the photographs which had been fixed 
beforehand had to be altered in consequence of the uncertainty 
of the weather, and for this reason I can only give the actual 
times of exposures very approximately and from memory. One 
photograph on sensitive paper shows only little detail ; but three 
photographs on glass were obtained, which, as regards definition, 

I believe to be equal to those obtained in Egypt. The approxi- 
mate exposures were 1$ to 20 seconds, 10 to 15 seconds, and 
about S seconds. 

With the view of possibly increasing the amount of detail 
which it has hitherto been possible to obtain on the photographs 
of the corona, I have, on this occasion, given considerable 
attention to the different adjustments, so as to fix the cause which 
at present limits the definition, and I have come to the conclnsion^ 
that, if we arc to obtain better photographs of the corona, we 
can only hope to do so by means of a better mechanical 
arrangement for moving the camera. 

Photographs of the spectrum of the corona were obtained by 
means of two instruments, one being identical with that employed 
at Caroline Island in 1883. This sj^ctroscope has two prisms 
of 62® refracting angle, the theoretical resolving power being 
about 10 in the yellow. (The unit of resolving power is the 
rwolving power which allows of the separation of two lines 
differing by the thousandth part of their own wave -length. ) The 
slit of this spectroscope was placed so that it was tangential to 
the image of the sun formed by the condensing lens. One plate 
was exposed during the whole of totality. The results are good ; 
a number of lines belonging to the prominences and to the 
corona are very distinct and can be measured with fair accumey. 
The difficulty of measurement lies in the multitude of lines. I 
have measured at present between forty and fifty distinct corona 
lines between the solar lines F and H, and a number remain 
unmeasured. 

A comparison between the photographs of 1882 and 1886 
shows that, although the lines seem to be in the same position, their 
relative intensity has greatly altered. The strongest corona line 
during the last eclipe had a wave-length of about 4232 ; it is 
slightly but distinctly less refiangible than the strong calcium 
line at 4226. 

The second ^ectroscope had its slit placed so as to take a 
radial section of the corona. If had one large prism giv ing a 
theoretical resolving power of 11*4; slightly larger ther^re 
than the two- prism spectroscope. 

The film was one prepared by Capt. Abney so as to be 
more sensitive in the green than the oroinary plates. 

The photograph obtained is faint, but I believe will ultimately 
give good results. 

A good drawing of the corona was obtained by Capt. 
Maling at the station occupied by Capt. Darwin and myself. 

The plates were prepared by Capt. Abney, whose valuable 
help I have had in the whole of the preliminary arrangements. 

March 24,— “ Preliminary Note on the * Radio- Micrometer/ 
a New Instrument for measuring the most Feeble Ra<i^ioii/A 
By C. Vernon Boys. 

The author considered that, if the thermo-electric power df a 

* I have learnt that an instrument eetentUlly the same ia priadUle as die 
radlo^miwmeter was made and shown by M. D^ArsonvaflSTSi Fmcb 

th.* i ^ 
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junction were properly utilised, a more sensitive instrument 
would be made than the bolometer, which depends on the 
change of resistance of a conducting filament with temperature. 
After showit]^ the defects of the ordinary thermopile, he ex- 
plained the constmetion of his instmment A circutt is made of 
one turn of i square centimetre, of which three sides are thin 
copper wire, and the fourth is a compound bar of antimony and 
bismuth, each piece being $ x 5 x ^ mm,, soldered edge to edge. 
This circuit is supported by a tliin rod, to which is fastened a 
mirror, and the whole is hung by a torsion fibre, so that the 
circuit is in the field produt^ by a powerful magnet with 
suitable p(^e pieces. 

AVhen radiant energy falls on the centre of the bar, the cirenit 
is defiected, and the amount of the deflection measures the 
energy. The instrument supplies the most delicate means of 
detecting radiant heat yet made. For instance, the particular 
instrument made by the author — ^having proportions which he 
now knows to be not the best, and with the keeper on the 
magnet, so that the field was one of 100 units only — was capable 
of showing the heat which would be cast on a halfpenny by a 
candle>fiame at a distance of 1168 feet, and as the sensibility is 
proportional to the strength of the field, it would be fully ten 
times as sensitive with the keeper off. 

By calculation it may be shown that an instrument made 
with certain given proportions, which are easily obtainable, 
would be capable or showing a change of temperature of the 
junction of 1/100,000,000 of a d^ree of heat. 

The author also showed a motor consisting of a cross of metal, 
the centre being antimony and the arms bismuth, to the ends of 
which are soldered four copper wires, whose free ends are joined 
by a ring of copper which rotates rapidly when the spark at the 
end of a blown-out match is held near it. 

If athe spark is held on the right-hand side of the north pole, 
the motor will start itself o^llating through angles which 
increase until it at last liegins to revolve, which it will do 
mdifterently in either direction. If the spark is held on the 
left-hand side, the motor at once stops. 

This is interesting in that it is an electro-magnetic motor which 
goes, having neither sliding not liquid contacts. 

The author pioiuises, shortly, a complete paper in which the 
best proportions for the various parts are given, and to show an 
instrument in which these proportions are employed. 

Geological Society, March 23. — Prof. J. W, Judd, K.R.S., 
President, in the chair. — 'ITie followinj; communications were 
read : — Notes on the structure and relations of some of the older 
rocks of Brittany, by Prof. T. G. Bonney, F.R.S. These notes j 
are the results of a visit to some of the more interesting geological j 
sections in Brittany, in the autumn of last year. The author is 
greatly indebted (or information to the Rev. E. Hill, who took 
part in the summer excursion of the Society G^ologiquc de 
France, and to Dr. Charles Barrois, who has for long been 
engaged in investigating the geology of Brittany, (i) The 
author briefiy noticed the glaucophaoe-amphibolites and the 
associated schists of the lie de Groix, which have been already 
admirably described by Dr. C. Barrois. (2) The next part of 
the paper treated of sections in the district about QuimperW. 
(3) In this part of the paper were noticed the crystalline rocks 
of Roscoff, and (more briefly) the Pal»oz<jic strata about 
Morlaix, with the mineral and structural modifications due to 
pressure and to the action of intrusive igneous rocks. ITte 
author pointed out that, in the latter case, the results either of 
prcftsure-metamo^hism or of contact-metamorpliism differ much 
from the crystalline schists, which, both in Brittany and else- 
where, are regarded as of Archasan age ; and that here in the 
north at Roscofif, we have a series of banded gneisses, less 
modified by subsequent pressure than in the south, the structures 
of which are very difficult to explain on any theory of a “ roll- 
ing out'* of a complicated association of igneous rocks, but 
which are such as would naturally result from some kind of 
stratification of the original constituents. The result of the 
author's work is to strengthen the opinion which he has already 
expressed, that while the structures of some foliated rocks may 
be regarded as primarily doe to pressure operating on suitable 
materials, the structure of others seems opposed to this explana- 
tion. At any rate the latter rocks appear to have assumed a 
cprstalline condition with a semblance of stratification in Fre- 
Cambi^ times : so that, whatever may be their mesis, they 
we^hily called Archaean gneisses and schists.— -Tlie rocks of 
Htrm, and Jethou, % Rev. E. Hill.— In opemng the 


difcussinn which tock place after the leading of these pa|i^ 
the President remarked on the value attaching to Pri>f. Barroti^il^; 
work in Brittany, and on the interest of the observations, 
on the country by Prof. Bonn^. The conchmons as to 
Archaean i^e of the lower gneiamse rocks would probably he ' 
generally accepted ; but a question which must stdl oe regarded: 
as an open one was, whether foliation ever corresponded 
original bedding. The supposed instances of unconformity ^ 
current-bedding depended on the airaumption that such 
case. Mr. Becker, Mr. Rutley, and Dr. Hicks, also took pa^^ 
in the discussion.— Quartette boulders and grooves in the R^e#: ^ 
Mine at Dukinfield, by Mr. James RadcHffe. The statetnenti ^ 
made in this paper were discussed by Mr. W. W. Smyth, 

Boyd Dawkins, Mr, Blanford, and Prof. Bonney, 

Royal Microscopical Society, Febraary 9.— Annual Meet^ 
ing. — Dr. Dalllnger was re-elect^ President for the fourth / 
time. We have already printed the remarks made by Dr. ' 
Dalllnger in his annual address on the value of the new apo*^ 
chromatic lenses. Having dealt with this subject, he proceeaed 
to record the results of experiments as to the changes of tempera* 
tare to which the lower forms of organisms can be adapted by. 
slow modifications. For nearly seven years continuous expen- 
ments and observations were made, witn the result that several 
organisms had gradually become adapted to live and thrive under 
a high temperature. Commencing at the normal temperature 
of (fo® F., the first four months were occupied in raising the 
temperature 10* without altering the life-history. When the 
temperature of 73* was reached, an adverse influence appews to 
be exerted on the vitality and productiveness of the organisms. 
The heat being left constant for two months, they regained their 
full vigour, and by very gradual stages of increase 78* was 
reached in five months more. Again a long pause was necessary, 
and during the period of adaptation a marked development of 
vacuoles was noticed, which again disappeared when it was 
possible to raise the temperature farther. The farther history of 
I the experiments presented practically the same features — ^long 
pauses, vncuolation, slow advance — until at last the high tempera- 
ture of 158’ F. was reached, when the research was accidentally 
terminated. It is because it is so difficult to observe the effects 
of changes through a sufficient number of generations of larger 
animals that results obtained on the simpler forms are so valuable, 
Darwin distinctly insisted on the slowness of the process of 
adaptation. The organisms examined by Dr. Dallinger are in- 
cessantly multiplying by dividing, the longest interval being four 
minutes : half a million generations must therefore have been 
observed, giving the “countless generations required. At the 
end of the scries the organisms were found to be fully adapted to 
a change in the essential condition of life, sufficient to produce 
death originally. 

March 9. — Mr. W. T. Suffolk, Vice-Prcsidait, in the chair.— 
Mr. E. C. Housfteld exhibited photomierc^raphs of AwpAi^Uum 
pellucida^ to show what maybe expected from the employment of 
Prof. Abbe’.s new lenses. The objective employed was a very 
fine 1/8 apochromatic homogeneous-immersion 1*4 N.A, He 
also exhibited photomicrographs of salicine crystals as viewed by 
polarised light, and the colours were purposely selected to test 
as severely as possible the capacity of the plate used— a Dixon'i 
orthochromatic. — Dr. Crookshank exhibited two photomicro- 
graphs of flagellated Protozoa of the blood. These were taken 
witii Zeiss’s 1/18 homc^eneous-immersion from a preparation 
stained with magenta. The amplification (1750) was obtained 
by enlargement from the original negatives. They illustrated 
the employment of the Eastman bromme paper, and the value of 
photomicrographs for teaching purposes. The flagella and tlm 
delicate longitudinal membrane were clearly demonstrated. — Mr', 

W. Watson exhibited and described the Watson-Draper micro* , 
scope, which he had made on the designs of Mr. E, T. Draper* ’ 
The microscope is an elaboration of the Watson-Ctossley form^ : 
and the idea of the designer is ^‘riiat when the object is on th| 
stage, either it may be made to rotate in any direction, hoiixonts^ 
or vertical, round a fixed beam of light without the lUjht ew, 
leaving the object, or the stage may be kept fixed while the %hi. 
is revolviiig round it in any direction, norisontal or Yerti< 3 d| , . 
always however remaining upon the object.** — Mr. T. Mayalli^ 
Jun., described the N^son model microscope ekmhUed b^ 
Mr. C. PN^er.-— Two papers were read \ by Mr. G. Massee, of 
the differemiation of tissues in fungi j and Iw H. K . 
Johnston-Lavis and G. C* J. Vosmuer, on cutting sectiona ^ 
sponges and other ifmiti^ structures with soft and hiUd 
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of of s|>0Q£0s inhere exhibited of ex- 

Qlfiw Wfo »ijse.^An airrangement by Mr. W, A. Hasieell 
for eaounting xonei^iectioiis to tiie number of 
iwn^ 6h one Im: cansecutive exatninatioii. 

Edinbukoh 

Hyid society, Merct 7.—- SSt W. 'rbomson, Prwident, in 
hair —The President read a third communication on the 
ibritim of a gas under its own gravitation alone. He finds 
a lam part of his former conclusions has been anticipated 
dr. Homer Lane. — Sir W. Thomson also communicated 
f>et on Laplace's nebular theoiy, considered in relation to 
tto>dyn«mics. In the light of thermo-dynamical principles, 
ace’s theory is seen to be not a mere plausible hypothesis 
b statement of actual fact, — Dr. Thomas Muir read part of 
per on the history of the theory of determinants, treating of 
or* from Hindenburg (1784) to Reiss (1829).-— Dr. Muir 
communicated papers on a class of alternatii^ functions, 
on the quotient of a simple alternant by the difference-pro- 
of the variables.— Mr, J, Aitken read notes on solar radia- 
and on hoar-frast. — An account of researches on the in- 
loc of certain rays of the solar spectrum on root -absorption 
the growth of plants, by Dr. A. B. Griffiths, was submitted 
*rof. Cnim Brown. 

arch 21. — Lord Maclaren, Vice-President, in the chair. — 
Nicholson read a communication on variations in the 
e of the monetary standard. — Mr. J. Y. Buchanan read a 
?r on ice and brine, and another on thc^distribution of tem- 
ture in the Antarctic Ocean. 


Paris 

.cademy of Sciences, March 28. — M. Janssen, President, 
)e chair. — On the calorimetric lx)mb and measurement of 
s of combustion, by MM. Berthelot and Rccoura. The 
rovements are described which have been made in this 
aratus, originally invented by MM. Berthelot and Vieille 
the purpose of measuring the heats of combustion of organic 
pounds. The method, already applied to slightly volatile 
itances and gases, may now be easily extended to all volatile 
pounds, and is consequently a universal method. — On aerial 
ices, by M. D. Colladon, The author announces that he 
succeeded in carrying out on a small scale the experiment 
ded to in his note of March 3, demonstrating that in a fluid 
'e may be set up a vortex with vertical axis and ascending 
irement. — On the variation of solubility of substances accord- 
to the amoiint of heat liberated, by MM. G. Chancel and F. 
mentier. The experiments here described show that to a 
ibility increasing with the tenq^erature there does not neces- 
\y corres|>ond an absorption of heat, so that one of the 
.tions established by M. Le Chotelier must be rejected. — 
racts from various reports of the local engineering service on 
effects caused by the earthquake of February 23, comrauni- 
;d by the Minister of War, Among the results recorded at 
e were the fissures produced in the Barbonnet Hill running 
ag its entire elevation almost vertically to the magnetic north 
B.— The same earthquake os observed at Moncmieri, by M. 
Densa. The diagram is given which was traced by the 
imograph (Cecchi system) at the Moncalieri Observatory, — On 
latent heals of vaporisation of some very volatile sut^tances, 
M. James Chappuis, The process here applied to the study 
■he chloride of methyl, sulphurous acid, and cyanogen w based 
the employment of the Bunsen calorimeter, by means of 
Ich may be determined with considerable accuracy the latent 
.is of ebullition at o under the maximum tension correspond- 
, to the meltii^ of snow. The mean results obtained were 
the chloride of methyl, §[6 9 ; sulphuric acid, 91 7 ; cyanogen, 
[7.— On the determination of the coefficient of self-induction, 
MM. P, Ledeboer and G. Maneuvrier. The method here 
ployed to determine this quantity consisis of a new adaptation 
thosM^ of Maxwell ai^ Lord Rayleigh to a particular case in 
rcn the coefficient is too weak to produce an appreciable 
^ in the galvanometer. It possesses the advantage of dis- 
With the ^ of ^e biotic galvnAometer, and of rtn- 
W posiMtte the employment of an ordinary galvanometer 
!? ^ alkaline vanadates, by M. A, 

daetmii^ the place that vanadium 
to h elements, the author 

|e begins a study of the fittlo-knoWW metaUtc vaimdatee, uidtig 


first the vanadates of potassa: (i) VO^.KOj (a) 2VCL,KO ; 
(3) 3VOj|,2KO, &c.— Double phosphate and arseniate of 
tian and soda, by M. H. Toly.— On some ammoniacal combing 
tions of the chloride of cadmium, by M. G. Andr^. TMs ' 
subject, already treated by Croft and Hauer, is here resumed: 
chiefly from the stand-point of the comparisons that it suggests 
between the three metals zinc, copp«, and cadmium, whose 
oxides are soluble in ammonia. — Action of nitric acid on the 
solubility of the alkaline nitrates, by M. R. Engel. — On the 
metallic propionates, by M. Adolph Rcnard. Among the pro- 
pionates here studied are those of aluminium, barium, calcium, 
cadmium, chromium, cobalt, copper, lithium, magnesium, maimn- 
ese, lead, potassium, sodium, strontium, and zinc. — Age of the 
upheaval of the Montagne Noire, French Pyrenees, by M. A. 
Caravcn-Cachin. This upheaval is regarded as comparatively 
recent, being referred to the beginning of the Upper Eocene. 
It is more recent than the profoundly dislocated Lutetian and 
Bartonian beds, but older than the Ligurian system,— On the 
dolmens of Enflda, Central Tunisia, by M. Rouire. For the 
first time a systematic description is given of this remarkable 
group of dolmens, about 800 of which are found concentrated 
m a space of some 250 hectares, disposed without any apparent 
order, at distances of from lo to 50 metres from each other. 
AH belong to a perfectly uniform type, consisting of a long hori- 
zontal slab resting on upright stones joined at right angles. 
Except in a few depressions of the ground, none are covered 
with heaps of earth or stones so as to form true mounds or 
barrows, and all that were examined had the entrance on the 
east or south-east side. Like those of Constantine (Algeria), 
they are all of small size, the vertical stones scarcely exceeding 
I metre in height, and varying from 0*20 to 0*25 metre in thick- 
ness. In the few that were opened, little was found except 
some human bones and very coarse pottery, now deposited m 
the Ethnographic Museum. 


Berlin 

Physiological Society, March il. — Prof. Munk in the 
chair. — Dr. A. Baginski communicated the results of bis 
observations and experiments respecting acetonnria in children. 
He found that acetone was present in small quantities in the 
urine of healthy children, though not in all ; and that in the 
case of fever attending any of a very wide range of diseases, the 
quantity of acetone present in the urine was increased. When 
children were affected with eclampsia, attended, as such 
disease mostly was, by .'serious disorders in the digestion, a larger 
proportion of acetone was regularly observed in their urine. In 
regard to the formation of acetone in the blood, experiments in 
feeding, on different sorts of animals, shoved that it was not 
produced by carbo-hydrates, as might be conjectured from the 
composition, CHj, — CO — CHo, but from the decomposition of 
albumen. A longer course of flesh food yielded a very con- 
siderable increase in the secretion of acetone, whereas during a 
course of feeding with farinose and fatty foods, the yield of acetone 
very rapidly declmed, and at length ceased altogether. When 
a large deposit of albumen occurred in the animal body, after 
the period of lactation for example, no acetone was found in the 
j urine, even though food rich in albumen was administered. No 
I causal connexion between acetonous urine and eclampsia could 
be demonstrated either cl inically or experimentally. In rhachitis, 
in which eclamptic attacks often ocairred, no acetone was found 
in the urine, nor was the administration of large quantities ol 
acetone, even though continued for a considerable length of 
I time, found to produce any effect on the nervous system. — Dr. 

Frenzel produced a long series of zoological and anatomical 
I preparations preserved iu accordance with his method. ITic 
pretentions were hardened by means of alcohol containing 
sublimate, and injected with glycerine. The glycerine injection^ 
was effected first with a more dilated and then with a more 
concentrated solution, to which a solution of sugar was added' 
as an ingredient. The relative proportion of glyceribe Und 
sugar was determined by the nature of the object. — l 5 r. Blasdiko 
demonstrated, by drawings and very beautiful 
pmration^ the structure of the epidermis. Startb^ fite* 
assumption that the final endings of the nerves fetffikg snust 
be Sought in the layer of the e^ermis and not tu the he 
had atudied the structure of the upper skin at tMndaiy 
betsreen epkiennis and cutis. He distfngiikhed tim 
of ditect feeBng (the hairless parts of dw skin) firmn ^ 

indirect feeling (the hairy ^rts of. the slwh iSat fiermes 
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possessed on the nn^er idde of the ejndermis veiy beetttiful^ 
develtmed groores (Liisiem) ^brming e retionler sjrttem with 
sptFsl lons^udinel and transverse lines. Hie hairy parts of the 
$Un were indoenced in their stractore by the hairs, whkh lUce* 
wise stood in sj^ral series, and had bat very indistinct reticula* 
tiona in the intermediate spacer 

Physical Society, Mardi 4.«-*Frof. von HelmholU in the 
•*->Dr. Pringsheim reported on a Airther research into the chemical 
action of light on mixed hydrogen and chlorine gas {Chlorknatt' 
gas). This investigation respected the pecnliar inductive action 
of light observed by Bunsen and Roscoe, during which the forma- 
tion of hydrochloric acid was not effected, although the mixture 
of chlorine and hydrogen absorbed light, and at all events be- 
came changed, seeing the further inff uence of the like quantity 
of light at the end of the induction prodaoed a chemical com- 
bbation of the gases. In a former research (vide Nature, 
vol. xxxiii. p. 287), Dr. Pringsheim showed that during the in- 
ductive action of the light an increase of volume in tl» gas 
mbttore took place. If by means of electric sparks he illuminated 
the gas mixture in a glass globe above water, and shut off by a 
water index, then, on subjection to the first and each following 
spark op to the fourth, there occurred each time only an increase 
of volume which rapidly passed away ; with the fifth and follow- 
ing sparks the effect was an increase of volume succeeded by a 
diminution ; the latter a proof that hydrochloric acid was now 
formed and absorbed by the water. The speaker demonstrated 
at length that the assumption of a thermic influence as the cause 
of the increase of volume was excluded. On the contrary, he 
argued, there could here be a case only of chemical change in 
the gas mixture. It was probably an intermediate condition we 
had here to deal with, which of course refused explanation from 
the contemplation of the two gases Cl and H. Seeing that 
aqueous vapour was also present in the glass globe, the part it 
played in the reaction was now examined, and the fact was 
established that its presence was absolutely indispensable in j 
effecting the chemical light effect Dry chlorine and hydrogen did 
not unite into hydrochloric acid under the influence of the light ; 
or the process was in such a case effected only very slowly. In 
all probability, therefore, the induction would have to be e.x- 
plained on the ground that intermediate products with larger 
volume were formed from the molecules ClCt, HH, and HHO, 
products whose chemical nature it had not yet been possible to 
aetermine.— Prof. Neesen made some supplementary communica- 
tions respecting the tuning-forks filled with quicksilver, and 
stated that they had been constructed at an earlier date by Herr 
Kontg. — ^Prof. von Bezold described a simple method of pre- 
senting complementary colours by means of pr^ir, lens, and a 
specLal screen. — Prof. Vogel produced three ffu^ in three flat 
^^alt'-^one yellow and two blue fluids— wUch he made use of 
in demonstrations regarding colour-mixture in order to dispel 
the belief which prevailed very largely amongst the public that j 
ydlow and blue when mixed )Mded only green. Phial 1 con- 
tained ** acid yellow ” (Sduregelb ) ; phial 2, solution of ammoni- 
acal copper ; phial 3, aniline blue, i and 2 superimposed on 
each other gave green ; 1 and 3 a fiery red. 

Chemical Society, February 14. — Prof. H. l4mdolt in the 
chair. — F. Tiemann gave an account of Kiliani’s research, 
accordi^ to which arabinose-carboxylic acid has the same 
composition as gluconic and galactomc acids. Arabinose is 
reganied as an aldehyde of normal f^ntahydrox3rpentane. — 
Amongst the other papers may be mentioned A contribution 
to our knowledge of secondary and tertiary quinones, by K. 
Ntetsld and F. K^mann. — Tetramidobenzene and its deriva- 
tives, by R« NteUki and £. Hagenbacb. —Substitution of the 
amido-group in aromatic compounds, by the groups SH and 
SO^H, the chan^ being effected by means of a new diazo- 
reacttoi^ by P. Klason. — The six toiueoedisulphonic acids, by 
the san^ — ^The constitution of pyrene and its derivatives, by 
£. Bamberger and M. Philip. -—‘I m action of ofaloruie on aoet- 
a-naphthalide, by P. T. Cleve. 

February 28. — A. W. Hofmann, President, in the chair.— G. 
Kraemer gave an acconnt of the work dimt by himself In 
conjunction with W. Bbttcher on the oonstitneimi of mineral 
ni^ha. They have examined naphthas from Tegemsee, 
Psclielbionti, a^ Oelheim* and Bnd ihey consist nf a mixture 
of hi^rocarbons which are not acted on by conoenttaited sal* 

<w nitric acid, and Of «uc^ as are dissolved by the 
sods mth formation of salplionates and nhro-derivatives ; also 


tmaB tqttantities nf Scids. The indiffmmit l^drbU^eds 1 
diitiagalslied hy their low spec^ % 

greater portion of the na^thf, and th^ ,con^::|a«^ 
paraffins and partly of hydrocarbrn isomeric with the olew 
these are called naphthenes. The authors consider ^ 
aromatic hydrocarbons which are soluble in add to he detie 
from the naphthenes by condensation, in the same way as nra 
thalene,, anthracene, &c., are derived from benaepim T 
authors also discuss the qmesdem of the ori^n m prinei 
naphtha. — Amongst the other papers may be mmstioned r 
J. w. Briihl, on j, Thomsen’s theory of the heat of formation 
orgMic substances.— C. Gottig, on a new hydrate of soda^ 
Claisen and Lowman, on a new method of pnoduef!^ benaoj 
acetic ether. — A. Piutti, synthesis of trimesic ethers 
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^ NATVRALfSr IN SOUTH AMERICA^ I 

$Ip N^ralistin Sauth Amsrica. By John Ball, 
&a (London ; Kogan Paul, Trench, 

and Co«, I SB7O 

11 . 

L eaving Valparaiso, and steering southwards 
amongst the evergreen islands of the South Chilian s 
Archipelago and Fuegia, Mr. Ball encountered all the 
disagreeables of those inhospitable and desolate regions, 
si|;nalised by a fall of the Urometer and thermometer, 
gales of wind, the rolling seas of a tempestuous ocean, 
fogs, and darkness. And here he observes (and the obser- 
vation is new to us) that one of the main features of the 
Andes suffers a great change. The western chain, which 
runs for 900 miles as an almost continuous range of high 
land on the coast of Chili, from lat. 40^ S. to the Straits 
of Magellan becomes separated from the range to the east 
of it by a broad belt of low country including several large 
lakes. Further south the chain first dips under the ocean, 
to emerge as the great Island of Chiloe and the Chonos 
Archipelago, after which it joins the continent again at 
Cape Tres Montes. Further south is the Gulf of Penas, 
forty miles wide, beyond which are the famous channels 
that lead into the Straits of Magellan. The new geo- 
graphical features are accompanied by a change of 
climate, and this again is marked by the appearance of 
many types of the so-called Antarctic (or rather Fuegian) 
flora, which may be traced northward from Fuegia to the 
Mountains of Valdivia, and some few of which types, profit- 
ing by the fogs of the desert region of the Andes, straggle 
northwards into Northern Chili. In Messieris Channel, lat. 
SO® S., the wild celery of Europe was found, of which Mr. 
Ball says : Growing in a region where it is little exposed 
to sunshine, it has less of the characteristic smell of our 
wild plant, and the leaves may be eaten raw as salad, or 
boiled, which is not the case with our plant until the 
gar^ner, by heaping soil about the roots, diminishes the 
pungency ik the smell and flavour." " The 5th of June," 
be goes on to say, my first day in the channel, will ever 
remain a bright spot in my memory. Wellington Island, 
which lay on our right, is over 150 miles in length, a 
rough mountain range^ averaging apparently about 300 
ieet in height, with a moderately uniform coast-line. On 
the other hand, the mainland presents i constantly vary- 
ii:^ outline, indented by numberless coves and several 
narrow sounds running for into the recesses of the 
CoFdiUera. In the Intermediate channels crowds of 
Islands, some rising td the aire Of moinitainsj some mere 
rocks peeping above thO water, preseiit an endless variety 
of form and outline. That which gives the scemuy a 
character is the wealth of vegetation that adorns 
seemingly inclement region. From the water’s edge 
a 1 estimated at 1400 feet, the rugged 
an unbroken mantle of ever- 
and idnrubs. Above that the bare 


declivities were dotbed with snow, mottled at by 
projecting rocks; but evidently lying deep upon^I^ber 
ranges. I can find no language to give any imprwjMUO!^ i 
of the variety of the scenes that followed in quick sUCCbsi 
sion against the bright blue background of a doudlcBS 
sky, and lit up by a northern sun that illumined each new 
prospect as we advanced." 

In another passage the scenery is compared to that of 
the Upper Lake of Killamey, where the evergreen beeches 
of Fuegia are represented by the arbutus ; and whOre, Mr. 
Ball might have added, similar climatal features nurture 
a similar wild variety, profusion, and luxuriance of cryptp- 
g^mic plants, mosses, ferns, and hepaticse, and especially 
broad foliaceous lichens that grow nowhere else in the 
northern hemi sphere in like number and variety. A fmrther 
similitude between Fuegia and the south-west of Irdand 
may be traced in the rock-girt deep sounds that run for 
into the land of both, and which harbour a marine vegeta- 
tion that has perhaps no parallel for variety, luxuriance, 
and beauty in their respective hemispheres. 

The meeting with floating masses of glacier ice in Eyre 
Sound suggests some excellent remarks on the well-known 
phenomenon of the depression of the show-line and of 
glaciers in this region, as compared with the northern 
hemisphere. Threading a devious course through the 
I Straits of Magellan, Mr. Ball’s enthusiasm rises to a white 
heat, that warms the land* and sea-scapes of the grim 

Land of Desolation." In his eyes, Fuegia’s midwintef 
glows with brilliant hues. It would make Magdlan and 
Del Canot, Narbough and Davis turn in their coffins 
could they but read Mr. Ball’s ecstasies over the features 
of the countries in which they starved and froze, and 
where so many of their ill-starred comrades left their 
bones, after their bodies had endured incredible suffer- 
ings. No doubt we may attribute much of the rapture 
experienced by our traveller to the contrast which the 
luxuriant vegetation and picturesque scenery of Fuegia 
presented to the dismal sterility of the Peruvian and 
North Chilian coasts, and more to the keen interest 
which he took in the botany of the region. Still, though 

Tantus amor florum " may account for a goi^ deal, 
there is a large measure of beauty in the scenery of 
Fuegia that he has been the flrst to analyse, appreciate, 
and describe with truth and picturesqueness. Take his 
picture of Mount Sarmiento, for example, a moimtain 
,7000 feet high. " Sole sovereign of these Antarctic soli- 
tudes, I know of no other peak that impresses the mind 
so deeply with a sense of wonder and awe. As seen from 
the north, the eastern and western faces are almost equally 
precipitous, and the broad top is jagged by sharp teeth, of 
which the two outermost — one to the east, the other to 
the west— present summits of apparently equal height." 
Speculating on its geological age, he considers it evident 
that it is not of volcanic origin, for that no volcanic rock 
can retain slopes so nearly approaching the veitical He 
regards it as a portion of the origin^ rock-dcdi^on^li^ 
formed the axis of the Andean Chain dur!b|t 
ages that preceded the great volcanic outbnfofo 
covered over the framework of the western ^ 

America, and that in the course of upheav^ l^^^ 
have been carved by marine actiem tb the 
; form which im{Mre$se|^, the 
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After a short stay at S|indy Point, a Chilian settlement 
at the eastern mouth of the Straits, Mr. Ball proceeded 
to Monte Video and Bicnos Ayres, from whence he 
ascended the Uruguay River ; and, passing Fray Bentos, 
the great factory of ** Liebig’s Extract of Beef," ftnally 
reached Paysando, equally familiar to English house- 
keepers for its preserved tongues. This digression gave 
him a fair view of the aspect of the flora of a great extent 
of the Argentine Confederation, which, with its Pampas, 
Salinas, and riparian vegetation differs wholly from that of 
all the regions he had hitherto visited. For the Argentine 
Confederation he proposes the term Argentaria/'a good 
one, which will, we hope, be acceptable to biologists, and 
to geographers too. 

Santos, in South Brasil, w’as the next point visited, and 
from there Mr, Bali took the rail to Sto, Paolo, and thence 
on to Rio dc Janeiro. Here he is upon ground familiar to 
naturalists, and we need only allude to the singular specu- 
lation to which his observations on the geology of that 
part of Brazil, and his reading of the observations of 
others on the same subject, have given birth. After dwell- 
ing on the enormous area of Brazil occupied exclusively 
by granite and gneiss, and the extent and depth of the 
deposits of the disintegrated materials formed out of the 
same matrix, including 200,000 square miles of the 
plateau of Brazil, the Argentine Pampas, and Paraguay, 
he goes on to say : “ To my mind the conclusion is irre- 
sistible that ancient Brazil was one of the greatest moun- 
tain regions of the earth, and that its summits may very 
probably have exceeded in height any now existing in the 
world." And it is these mountains which he regards as 
the probable birthplace of the chief types of the phanero- 
gamous vegetation of South America, A few peculiar 
types, inde^, may have been developed in the Andes, 
but not such as have stamped their features on the vegeta- 
tion of the continent. Mr. Ball further correlates this 
speculation with another as bold, which he gave to the 
Geographical Society in 1879 (Proceedings, p. 464), and 
which is, that the chief types of existing flowering-plants 
originated in the higher mountain regions of the globe 
“at a period when the proportion of carbonic acid 
gas present in the atmosphere was very much greater 
than it has been since the deposition of the Coal- 
measures." To discuss these novel ideas w'ould be out 
of place here ; but wc must, in justice to our author’s 
candour, add his avowal that he regards them “ as having 
no claim to rank as more than probable conjectures, 
but that; as they rest on some positive basis of facts, they 
may be serviceable to the progress of science by stimu- 
lating inquiry." 

It remains to add that the work concludes with two 
appendixes — one ‘‘ on the fall of temperature in ascending 
to heights above the 9ea-lcvel,"w'hich is a model of pains- 
taking research into the methods and observations hitherto 
adopted, but which leaves this complex subject no further 
adx^anced ; the other, ^ on Mr. Croll’s theory of secular 
(Ganges of the earth’s climate,” is a really valuable con- 
tribution to that fascinating inquiry. And here we take 
leave of Mr. Ball, congratulating him heartily on having 
added to oui library of South American travels a volume 
that well deserves a comer of the shelf that contains 
those of Humboldt, Darwin, and Bates. 


PALEOLITHIC MAN IN NORTH- WEST 
MIDDLESEX 

PalctolUhic Man in North-West Middlesex. By J. A. 
Brown. (London : Macmillan and Co , 1887.) 

T his work has two faults by no means peculiar to 
itself, but which it shares with many books on, 
science. | 

One of these is the large amount of introductory mattery 
that bars the way to the special subject of study. Thus< 
we do not get into Middlesex until reaching page 42 » 
and then we quit it again after p. 120, to return at 
p. 185. Certainly, our author shows us how much 
trouble he has taken in looking up authorities on pidseo- 
lithic and savage man in^ general ; but he should 
remember that some folk don’t like their whisky to be 
over- watered. 

The second fault one must allude to with sorrow. 
Why is it that so many scientific scribes have such a 
weakness for slipshod English } Is it that they feel the 
advance of science to be so rapid that their works will be 
passed by in a few years, as out of date, so that it is not 
worth while to cultivate style, and grammar is hardly 
essential ? Or is it that they expect the bad language of 
to-day to be the good language of the future, by an evil 
process of evolution, the survival of the unfittest? 
Let Prof. Lankester note this as a possible case of 
degeneration. 

One cannot resist giving some examples. On p. 11 we 
are told that “ abundant traces of man in the Neolithic 
Age are found on the surface of the ground, which may 
be picked up on ploughed fields.” The surface of the 
ground is usually a good deal picked up on ploughed 
fields ; but of course that is not what is meant. An 
author who has written much on prehistoric man might 
perhaps be justified in bringing an action for libel for the 
remark on p. 67 that “ the fauna — as Prof. Dawkins says 
— is the same, and arc referable to the same geological 
horizon.” On p. 90 it is said of a certain tool that ** it 
certainly has the appearance of greater antiquity as an 
implement, than do a very large proportion,” &c. In the 
middle of p. 94 three successive sentences begin with 
“ It,” but that awkward little word in two cases stands for 
one particular implement, whilst in the third the general 
type to which that implement belongs must be referred 
to, as the particular “ it ” cannot have been found, in these 
unmiraculous times, in three distinct places : at Ealing, 
in Kent, and in Surrey. At p. 1 12 the singular “ No. 131 " 
is shortly followed by the plural “ They," the latter being 
meant to refer to other numbers as well 

Having said this much as to things in general, wc may 
say that Mr. Brown’s book is a praiseworthy account of 
a particular district, and that it would not be amiss if 
other districts had as careful an observer in their midst, 
eager to see every section, and to record every find. Jt 
is a work that London antiquaries and geologists Mkould 
possess. 

Up to the time when Dr. Evans’s great work on stone 
implements was published, but few specimeiw of worked 
flints had been recorded from the metropolitan district j 
but in the same year. Colonel Lane-Fox (now Genetti 
Pitt-Rivers) recorded riie iiiniin* of a krge number in 
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round Ealing. Notwithstanding this, however, 
hardly any addition was made to London implements 
for sdtne years, w^hen Mr. Worthington Smith developed 
the marvello^ faculty of finding them in nearly 
every gravel-pit he went into. Our author makes a 
good third to these two, and that is saying a great deal. 
It is to be hoped that his book may lead other 
observers to join in the work that he has so much ad- 
vened, and to do for other parts of London and the 
surrounding country what he and the above-named 
authors have done on tlie north-west and north-east, and 
Mr. F. Spurrell on the south-east. 

The antiquity of man is so controversial a subject that 
anyone who writes on it must expect to find more foes 
than friends. Mr. Brown, therefore, must not be surprised 
at exception being taken to some of his views, and in 
noticing his work one may fairly point out some matters 
on which opinions are likely to differ. I 

The remark, on p. 13, of piles (for dwellings) having 
been found at Moorfields received a curious illustration 
whilst it was in the press ; for a building in that district 
was then being underpinned, on account of part of the 
pile-structure [on which it was based having decayed ; 
that building being none other than the lecture hall of 
the London Institution. 

The name “ chalky boulder clay ’’ was given by Mr. S. 
V. Wood, Jun., and not by Mr. Skertchly, as the foot- 
note on p. 27 says. 

That the brick-earths of Erith, Crayford, See., are pre- 
glacial few geologists will be found to believe ; perhaps, 
indeed, only Prof, Dawkins ; and our author wisely throws 
the burden of this belief on that gentleman[(p. 33). j 

As to the Tilbury man, alluded to on p. 42, there can be 
no doubt that his remains were found in a very late post- 
glacial deposit, simply the alluvium of the Thames. Mr. 
T. V. Holmes has set this question at rest (Trans. Essex 
Soc). 

By a slip, on p. 45, lurrd chalk, flint, and grey wethers 
have been classed amongst rocks that do not occur in the 
valley of the Thames. 

Probably there are geologists who would be disposed 
to question the strictly glacial origin of the furrowed 
gravel and the bent loam carefully described on pp. 45-47. 
Such irregular surface^leposits are so common in districts 
for from undoubted glacial beds as to leave their origin 
doubtful. 

** The large encroachments of the sea which have taken 
place ... in historic times are no proof of depression 
(p. 48). They are simply the result of denudation along 
coasts. 

The term “ alluvium should be confined to the deposits 
of rivers and not applied generally to surface-soil, as on 
p. 50, in which case it becomes a useless synonym. 

The peculiar black bands often seen in gravels have 
troubled many observers, but from finding paiticles of 
cafbonraed wood occasionally in them Mr. Brown is not 
Justified in saying that ** there seems to be no doubt that 
eudi black strata are due to vegetable life,” especially as 
ho recognises the fact that the caiour (which is what he 
refers to) is generally due to oxide of iron or of man- 
ganese, And even wei« the blackness due to vegotadon, 
k fohyab meansaioasonabfoassumptloii that the beds 
(p. 54), for the vegetable remains may 


have been carried down by water. That the white beds 
occasionally seen are “ probably the result of dc<X)inposi- 
tfon of animal or vegetable matter ” is also rather doubt- 
ful, the colour (which here again is what the author refers 
to, though his language implies the beds themselves) being 
often the result simply of the washing-out of the iron- 
oxide, which gives the usual brown tint, by percolating 
water. 

There may be some doubt whether, when man first 
invaded England, the connexion of our country with the 
mainland was caused “ by the uprise of the bottom of 
what is now the . . . North Sea.” The present severance 
need not have been brought about by depression, but 
perhaps is owing simply to denudation, so that there 
is no need to invoke uprise to account for former con- 
nexion. There is also some difficulty in the uprise in 
question, as Mr. Brown thinks that Middlesex, &c., ‘^was 
slowly emerging from the sea,” and therefore must have 
been at a lower level than now. It is most likely indeed 
that at that time the whole land was higher than now', 
as otherwise it would be hard to account for the greater 
size of the rivers, as compared with their present descend- 
ants, for higher land would give greater rainfall, and 
I greater rainfall means stronger streams. If “ man beheld 
the land now under the 300-foot contour in Middlesex as 
an arm of the sea,” there could have been nothing worthy 
the name of river, or even of brook, in the county, and 
the deposition of such coarse matter as our river-gravels 
would be out of the question (pp. 67, 68), those gravels 
certainly not being marine deposits. 

In the picture of a Palaeolithic scene from Castlebar 
Plill (pp. 185, &c.), it would seem as if the author were, as 
is often the case with geologists, a little too much im- 
pressed with the present features of the country, so as to 
allow too little for the amount of denudation that has 
happened since the time his picture represents. Instead 
of water then occurring over the whole of the low clay- 
country to the north, is it not possible that the tract in 
question was much higher than now, a great sheet of 
clay having been gradually swept off it since? Indeed, 
the author distinctly recognises the great amount of 
denudation that has occurred south of Castlebar Hill 
along the valley of the Thames (pp. 191, 192), and ol 
course there is no possibility of the process being confined 
to one side of the ridge. 

The conclusions of Dr. Hicks as to the Glacial or pre* 
Glacial age of man in North Wales, noticed at the end 01 
the work, are not altogether accepted, and should be con- 
sidered as still waiting for the veniict of geologists. 

Mr. Brown is clearly a positivist, as far as worked flmts 
are concerned, and one is tempted to speculate on his 
direct descent from Palaeolithic ancestors, for, as if by 
some hereditary instinct, he is enabled to be 
poskive as to the uses to which svokdiry impleiiieats have 
be«i put, to an extent, indeed, to which probably few 
even that highly imaginative class of men, antiqnartei 
will follow him. Some examples of this positivism may 
be noticed. Thus certain flakes ware ** evidently inteudad 
for spear-heads ” (p. 5S) ; and certain triangelhr stmtt 
. . . could hardly have been mteadedfor use in any othei 
way ” than as were nodiaiilk hied^ ’’ 

if. 117) ; but from the figares given of tome Of tbete 
i stones one would be inclined to regard them as little else 
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than castaways (Nos. 167, 169). In another case, as the 
grea^ttr part of one side is flat . . . it is evidently done 
for the purpose of being held in the hand ^ (p. 86). Again> 
*^the object of making such an instrument is clear/ 
namdy, “ for insertion in a club ’’ (pp, 94, 95). There 
can be no doubt that . . . they have been, or were 
intended to be, inserted into sockets ” (p. 109}. No. 159, 
in which *'wc have a shaft-smootlier, borer and knife 
included in one object ” (p. 1 16),” must have been the 
ddight of some Paleolithic schoolboy ! Where state- 
ments of opinion occur in such fonn as **/ have no 
doubt, they are of course justifiable ; but in this sceptical 
age it is risky to say there can be no doubt*’ It is quite 
refreshing te^^ar that there are implements whose use 
js almost beyond conjecture ” (p. 98). Most likely differ- 
entiation in the use of tools did not go far in Palaeolithic 
times. 

In the illustrations it would seem that in some cases 
justice has hardly been done to the specimens, or we 
should not be told by so experienced a person as the 
author that No. 144 (Plate ii.) is “the finest example of 
Palieolithic work” that he has seen. There is, too, a 
deficiency that should be supplied in another edition : a 
map and a general section of the district would much 
help most readers ; and these could well be given instead 
of some of the foreign objects, such as the eternal carved 
reindeer, &c., without which no anthropological work 
seems to be thought complete, and which, by frequent 
repetition, have grown to be nearly as irritating as the 
faces and figures ever obtruding themselves from the 
advertising columns of newspapers and magazines. 

The frontispiece, by Mr. Worthington .Smith, should be 
acceptable to the advocates of women’s rights. The 
woman is represented as the skilled artist, whilst the man 
is the mere labourer I 


fijtample of the real seawaods on his own aocount, or 
least to reproduce Prof. Strasburger’s descHption of tbe 
fresh^water Batracbospermum. It is easy to see tbe 
author, writing for German elementary students, omitteil 
all reference to seaweeds in his smaller edition. In Efig* 
land we are in a very different position, and it is a pity 
that students should not at once be made acquainted 
with plants which are so instructive and so easily 
accessible. 

As the editor explains in his preface that the translation 
was executed at a time of serious pressure, it would be 
unfair to enter into any detailed criticism. It must, how^ 
ever, be admitted that the signs of haste are very freauent, 
and that there is much need for revision in a future 
edition. There are one or two instances of this which 
cannot be quite passed over. At p. 11, “ durchschnitt- 
lich,” which means avera^^e^ is translated section- 
ally,” while at p. 49 we have ^ carefully,” where the author 
says ‘‘with advantage” (“mitVorthcil”). At p. 169, note 2, 
“ perfection ” should be “ development,” while on p. 
the statement that “ we know the angular outline of the 
crystals [in Spirogyra] even without reagents,” has an odd 
effect. The word should of course be recognise. At 
p. 67 tbe use of the word “ pits ” for the deep depressions 
(“ Griibchen”) which lead aown to the stomata in Aloe, 
&:c., seems to us likely to confuse the beginner. The 
phrase “ starch -builders” (p. 43, &c.) strikes us as awkward, 
and is certainly not accurate as a translation. The use 
of the term luticiferous cells ^ in speaking of Chelidonium, 
is unfortunate. The organs in question of course come 
under the head of luticiferous vessels. 

In conclusion we may express a doubt whether the 
un-English form “ fibro-vasal ” has any advantages over 
the familiar word “ fibro- vascular.” 

The appendixes have been much expanded from the 
original indexes of the author, and should be of great use 
to the student, to whom the book as a whole will be 
extremely welcome. D. H. S. 


Elementary Practical Biology — Vegetable, By Thomas 
W. Shore, M.D., B.Sc. (London : Churchill, 1887.) 


OUR BOOK SHELF 

Hand-book of Practical Botany for the Botamcal Labora- 
tory and Private Student, By Prof. E. Strasburger, 
Edited from the German by W. Hillhouse, M.A., 
F.L.S. (Swan Sonnenschein, Lowrey, and Co., 1887.) 

Prof. Strasburger’s well-known work, “ Das Botan- 
ische Practicum,” has already been reviewed in the pages 
of Nature (vol xxx. p. 214), so that a short notice may 
suffice for the present hand-book, which is essentially a 
translation of the smaller German edition. Only the 
account of the fall of the leaf (pp. 156-59) has been taken 
from the larger work. 

The present edition has been fully revised by the 
author, and also contains a considerable number of edi- 
torial notes and additions. The latter are usually indi- 
cated by being inclosed in brackets. It would, perhaps, 
have been better if this had been done throughout, 
especially in the introduction. A number of additional 
flpres have been inserted by the editor. These are almost 
all reproductions of familiar text-book illustrations. Many 
of them certainly come in well, but we cannot help feeling 
that the constant reappearance of old figures has b<M:ome 
rather wearisome, and that in this instance it tends to 
take off from the freshness which was so pleasant a 
characteristic of Prof. Strasburger’s “ Practicum/’ 

We much regret that no account of any of the sea- 
weeds finds a place in this edition. The admirable 
description of F ucus in the iaiger treatise of the author 
might well have been introduced here, while we think 
that the editor would have b^n well advised to add an 


This book is welcome more as a sign of the ever* growing 
attention paid to plant-structure than for any peculiar 
merit it has as a guide to the subiect. The author fairly ex- 
presses his indebtedness to such practical books as Bower 
and Vines’s, and claims originalitj’’ only for his arrangement 
and treatment of the subject. The arrangement is as fol- 
lows ; — I irst comes an introduction dealing with the neces- 
sary apparatus and the preparation. 8cc., of objects. This 
is very concisely and sensibly done. Part 1 . deals 
with general vegetable morphology, treating in due 
sequence of the cell, the tissues, the systems of tissues, 
the apices of stems and roots, and cell-multiplication or 
cell-reproduction. Part II, is devoted to 6ie Crypto- 
gamia, beginning with the Fungi and working up to the 
vascular forms. Part III. is confined to the Gymno- 
sperms, and Part IV, to the Angiosperms. So much for 
the arrangement. There may be no guide to practical 
work covering precisely all these types in this way, but 
text- books are by no means wanting which contain this 
arrangement of matter. The originality here is therefore 
not at all striking — perhaps fortunately so. As for the 
treatment, tbe student is conducted through the course 
with a baldness in the directions to note this and observe 
that, which reminds one of the style of a personal con- 
ductor through an historic building. The book has a 
purely practi^ aim, with the excellent purpose of 
venting “ cram ” ; but a student who should undergo this 
course of instruction, noting and observing no more than 
he is here directed to do, would find himself, at the epd of 
it, the dispirited possessor of a mass of information 
would result In a sad fit of mental indigestion. A prac- 
tical guide of this kind dirows too much of the burdmi 
instruction upon the lecturer whose course accompahiki 
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It tlie style of the whole book leads one to doubt the 
author’s claims as a botanist to write it, and though it 
it may be a suitable guide to those who have to acquire a 
knowledge of botany in the course of their studies, it is 
^fgactically useless for the rearing of botanists. Though 
one is reluctant to attribute a wrongly-spelt word to other 
thfm rile conveniently necessary printer, the occurrence of 
FWidneae, not once, but regularly, and, moreover, in the 
boldest and most conspicuous type of the headings of 
sections, does tempt one to think that the {printer’s fault 
lay in not having corrected it. A detailed criticism of the 
bode would exhibit the author's imperfect acquaintance 
with the types discussed and his errors in description. 
Such, however, is beyond the scope of this notice. 

LETTERS TO THE EDITOR 
[ Tkt Editor does not hold hitufel/ responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake to 
return, or to correspond with the writers of, rejected ytanu- 
scripts. No notice is taken of anonymous communications, 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so gteat 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts, ] 

A Plant which destroys the Taste of Sweetness 

Du RING his tenure of office as Governor of Madras, Sir 
Mountstuart Grant Duff found time, in a way at which I 
never ceased to marvel, to correspond with this establishment 
about every kind of detail connected with the botanical pro- 
ductions of Southern India. In one of the last letters which I 
received from him at the close of last year, before his departure 
from India, he writes i — “I send you inclosed in this a portion 
of that delightful plant Gymnema sylvestrc, an Asclcpiad. I 
shall be curious to know whether when it gets to you it retains 
the very interesting property that, if you chew carefully two or 
three leaves of it, it absolutely abolishes for the time the power 
of tasting sugar. This is no fable, for three of us, I being one, 
tried it this morning at breakfast with the most complete success. 
I ate pounded sugar after it without the faintest perception of 
its saccharine character. 1 also drank coffee without any sugar 
in it, and tasted it just as well as I ever did. 

** General Elies has just been up to my room to tell me that 
he also found it abolish the power of enjoying a cigar. Do try 
it, and report to me, when we meet, whether it stands the 
long journey. This Gymnema might conceivably be important 
mcaically.” 

We found that the leaves sent by Sir Mountstuart Grant Duff 
did retain the properly he described in a marked w^. 1 

immediately wrote to Mr. Lawson, the Director of Public 
Gardens and Plantations, Ootacamund, to endeavour to procure 
some seed which we might grow at Kew, so as to obtain 
material for future experiment. In a letter received from him 
this morning he promises to do this when the fruit is ripe. He 
has, in the meantime, been so good as to inclose in his letter a 
paper by Mr, Hooper, the Government Quinologist, which 
appears to me to well deserve the wider publicity of the pi^es of 
Nature. 

The whole matter is a good illustration of the useful work 
which can be done by scientific men in distant parts of the 
Empire, which indeed could hardly be done in any other way. 

W. T. ThiseIton Dyer 

Royal Gardens, Kew, April il 

[Mr. Hooper’s paper will be found on pp. 565-67,] 

Units of Weight, Mass, and Force 

It » not easy to follow Mr. Greenhill in his letter which appeared 
in Nature of March 24 under the above heading. His main 
contention appears to be that “weight ” connotes not “force ” 
but “mass ” in engineering formulae. Surely it would be more 
correct to say that the primary idea among engineers is that of 
force, mass being of secondary consideration and being measured 

S ^Cneans of force: the force most commonly referred to being 
at of gravitation, which is ike force, par exallence^ with which 
the ei^^ifoeer haste deal. And I thmk it would be impossible 
to ffnd any ordinaiy engineering formula involving W (which is 
g encTsUy st^^KTSed to stand for wef^t) in which does not 
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mean gravitation force. Also, in formulae which have nothing 
to do with gravitation, and in which M (or mass) would 
naturally appear, the e^neer puts IV instead of M, so as 
to enable him to express it in terms of ms unit of force, the 
weiglit of a pound. Thus, the kinetic energy of a moving body 
U (where M is its mass and v its velocity), and is quite 
independent of its position in space. Engineers, however, who 
only care about bodies neat the earth’s surface, express the 
energy in terms of the merely local phenomenon, the weight or 
gravitation force acting on the body, which is sufficiently constant 
for their purposes, and write J 4*^. There is consequently 
a struggle between engineers and phy. icists as to v/httbex 

pound,” “L«,” &c., shall connote the fundamental engin- 
eering quantity, namely, weigh f, or the fundamen^ physical 
quantity, namely, mass; and, naturally, neither side is very 
willing to give way. The easiest way perhaps would be for 
the physicists to give another name to the mass-unit, and leave 
engineers to the enjoyment of their use of the word “pound” ; 
though meanwhile the word might very well connote either 
mass or weight {i.e, gravitation fotce) according to the context, 
the terms pound-mass and pound-weight being used when special 
clearness is desired. But do not let us, as Mr. Greenhill seems 
to desire, use weight and mass as synonyms, so losing the 
advantage of a good word for no good reason. 

But Mr. Greenhill’s most incomprehensible attack is on the 
formula = Mg, 

The equation means fundamentally neither more nor less 
than that the force of gravitation on any mass near the earth’s 
surface gives, or tends to give, to that miss a constant accel- 
eration called and is to be measured by mass and 

acceleration conjointly, in accordance with Newton’s second 
law, the fundamental law connecting force and motion. The 
symbol = means “ equivalent to,” as it often does. 

From this fundamental equation can be deduced special 
numerical equations by means of definitions of arbitrary stand- 
ards. Thus a “ poundal ” is the force which will produce in a 
pound’ mass an acceleration of a foot-per-second per second ; 

. IF(in poundals) = M{in pounds) x g{in ft.-per-sec. per sec.) 

= M (in pounds) x 32, approximately, 

this equation being merely a numerical equation deduced from 
the fundamental physical equation above. For fV (in poundals) 
means the ratio of the weight of a body to the force called^ poundal, 

or weight per poundal, or - and so is a mere 

one poundal 

number depending on the particular mode of measuring PV: and 
similarly with the other quantities. 

Again, a pound-weight is the force which produces in a 
pound-mass the acceleration g ; 

IF (in pound-weights) = il/(in pound-masses), 
or ambiguously 

IV (in pounds) ;= M (in pounds), 

which is another merely numerical equation, and of course also 
only an approximate one ; as Mr. Greenhill incidentally shows 
by means of his hypothetical balance at the coal-pit. 

Too much importance can hardly be laid on the radical Iftis- 
tinction between a physical equation and the various numerical 
equations which by choice of special units can be deduced from 
it. This most be my excuse for dwelling so much on the above 
example. It throws light on the way in which the error cited 
by Mr. Greenhill in his last paragraph can creep in. Thus, if 
the mass of a body of weight tV is iV -j- g, it really follows that 
the mass of a body whose weight is fV pounds {or, less am- 
biguously, IV pounds- weight) == IV pounds- weight -i- ^ ; but 
by definition one pound-weight 4- ^ one pound-mass, . • . the 
mass * IF pound-masses. In Mr. GreenhiU’s example IF is a 
mere number, and he shows the error caused by trying to insert 
it in a formula where IF means a we^ht. 

In conclusion, if Mr. Greenhill insists on the abolition of the 
equation IF a Mg^ will he kindly say how he wotdd s3rmbolise 
the connexion between the force of gravitation on a freely 
ing body and the induced acceleration Alfred Lodge 

Cooper’s Hill, March 30 

The Aatociation’s “ Geometry 

As the President of the Association for the Jmptovement ot 
Geometrical Teaching did me the high honour to mentioti wirii 
special approval my work on geometry in his remarks before the 
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Association^ printed in the tweliUi Annual Keport, iS86, 1 fed 
impelled, on at leQ^h receiving to«day, at this frontier outpost 
of scientific clviiisaooit, a coiyy^ long ordered^ of the Assoda- 
tion’s Plane Geometijr,** Part 2, to say a few words suggested 
by it, favouring accord tn these fundamental matters. 

The very first definition and first theorem show the glaring 
need in English for a word which the Germans have in Strtcke. 
Such a word, meaning a piece of a straight line, is needed in 
the first definition, the definition of a circle, for all straight 
lines are infinite in sire, and radii are pieces of straight lines, 
and not whole straight lines. This is unconsciously recognised, 
even in the first theorem, where for “piece of a straight line” 
the undefined word distance is used, inappropriate because of its 
association with ideas of measurement by a unit and length, and 
liecause of its dififerent and confusing use in the phrase “ shortest 
distance.” 

In the demonstration of this first theorem, “ straight line ” is 
used in its pro}>er sense, though just before, in the first defini- 
tion, it was bunglingly used in the sense here given to distance. 
For the p.irt of a straight line between two definite points I have 
long used the word “sect,” which, carried over to the sphere 
with the meaning part of the spherical line less than half, gives 
the key to two-dimensional spherics. 

And thb suggests another objection to the same first defini- 
tion. It sa>'s a circle is a plane figure. Now one cannot even 
think of spherics without seeing how immeasurably better it is 
to define a circle as a curve. It will be so defined as soon as the 
student reaches analytics, so why have him learn something 
only to unlearn ? 

In the fourth definition we have an over used word, “ conju- 
gate.” Two arcs which together make a circle should he called 
cxpUmental, Explement is a natural third to complement and 
supplement. Again converse is a term of logic, and does not 
mean what it is here used to mean, that is, im'crse. 

In the introductory remarks to the fourth l>ook 1 think it is a 
mistake to call hunger, love, courage, talent, wisdom, ma^ni- 
ittdes, 

A magnitude is whatever can be added to itself, so to 
double. The very first sentence says ,* “In this book the sub- 
jects of the propositions ... are magnitudes in general ; ” but 
the w^hole treatment is founded upon multipUs, and is only 
applicable where multiples can he made. Not only must we 
have an exact criterion of equality, we must be able to add with- 
out shrinkage, 

A little farther on we meet the absurd statement, “Funda- 
mentally, number is conntin^. ” 

Now we know that counting is establishing a one-to-one corre- 
spondence between the individuals of an aggregate and of a 
standard group which was primarily the fingers. But a number 
is fundamcnlaily a picture of an aggregate which for all counting 
purposes is as good as the aggregate itself — a picture consisting 
of a mark for each distinct individual in the aggregate, as III. ; 
and then secondarily a symbol for that picture, as 3. 

It is questionable whether Book IV. Part i, has any valid 
excuse for existing. Proportion for commensurable magnitudes 
neither calls for nor warrants treatment by multiples. .Sande- 
ina% in the preface to his “ Pelicotetics,^’ .sneaks of “the phe- 
nomenon of incommensurability, through which alone arises any 
need of ratio, either the thing or the name.” Euclid’s mar- 
vellously elegant treatment of proportion is only admirable 
because of the difficulty it so deftly overcomes. To use it on 
com mensu rabies is to use a Gatling gun on a plucked chicken. 
'Phe illustration given under Definiri m 4 of this Part i (which 
definition needs the word commensurable inserted in it), “4half- 
crowns 5 florins,” reminds one how badly England needs a 
decimal system of coinage, weights, and measures. No light is 
thrown on the compounding of ratios, but the error of A. J, 
Ellis is avoided. He says : ** The ratio of B to A means the 
order jn which the multiples of B are distributed among those 

These are points su^ested in first turning the leaves of a 
new lx>ok of most gratifying soundness. May it ward off from 
ICngland the miisfortune America now suffers, in that our most 
p>pttlar book on geometry makes the fundamental blunder of 
basing the treatment of parallels on direction, uses in its proofs 
the stultifying formula, “ a straight line is the shortest distance 
between two ]>oints,” and from one end to the other makes us 
wish for an American Association for the Improvement of Geo- 
metrical Teachi^. Geoitog Bauct HAXJrrtD 

University of Texas, Austin, Texas, March 3 


The Svaatika aa both Sun and Tbm 
The late Prof. Dr. Worsaae (“Industrial Arts of Old Den- 


mark ”) claims the ring-cross 




as he terms U, as a sun 


symbol, and a small cup-shaped hollow for the moon ; both 
these he places as belonging to the inter Stone Age of Scondi 
navia, and, apparently, the only recognised emblems of that 
period. He observes, in one place : “ How many hundred 
years, or, indeed, how many thousand years, before the Chris- 
tian era the earlier Stone Age began, it is impossible to say.” 

The same writer places amongst the emblems of the iatcr 


Bronze Age the wheel-cross 



(the chariot wheel of the 


sun ?). To this day, both in Denmark, Holland, and in parts 
of Gennany, a wheel is frequently placed on the roof of a stable 
or other building, which is thus deemed protected from fire, 
especially if a stork can be induced to make its nest upon the 
wheel. The stork, owing to his red legs, was not inaptly con- 
sidered an emblem of fire ; he wa i also the herald of summer — 
he brought light and warmth. The Moqui symbol for the sun (os 
described by Dr. Dryer in Nature, Feu. 10, p. 345) exists also 
on articles classed by Prof. Worsaae as belonging to the later 
Bronze Age in Scandinavia, with the exception of the three 
marks of which he speaks, as indicating the eyes and mouth of 
a face. 

According to Hyde (“ Persian Religion,” p. 38), “Idolaters 
as well as sun -worshippers existed in ancient Persia, and the 
worship of fire and that of idols were combined at one period.” 

Quintus Curtius, when describing the m.arch of the army of 
Darius (writing, however, long after date), says ; — “Darius was 
accompanied by an image of the sun, placed in a crystal, and 
the sacred fire carried on a silver altar.” 

The sun, which was regarded as a wheel, a store of gold, an 
eagle, was also .styled the eye of Varuna.* The worship of 
Mithra was likewise a worship of the sim ; Mithra was the god 
of daylight. He and Varuna were fabled to journey at even 
in a brazen car. From this has probably arisen the horse-sun 
and the whccl-sun. Euripides gives the sun a winged car ; and, 
on coins from Kleusis, Dcmeter is represented riding in such a 
car drawn by two serpents. 


The svastika 


1 


has been very generally allowed 


to be a symbol of Thor, who, to the Scandinavians, was the 
god of thunder and lightning and of the domestic hearth, and 
therefore of fire also. The arrows in the hand of Jove, the 
thunderer of Roman mythology, resemble somewhat a com^ 
pressed or crushed svastista. The above form of this gymbol, 

JL 

TOT 

with a very slight variationj^ | ~ ^ 


slab taken out of a Christian citacomb in Naples, and now in 
the National Museum there. A very natural inference is, that 
this stone sealed the grave of one who had suflered martyrdom 
by fire. 

The sva^ika ha$ been held to be an emblem of fire, at being 
the way in whidi that element was first produced by primitive 
peoples— a metliod which ii said to be in use in certain Hindu 
temples at the present day. It consists in two crooked sticks 
being laid one across the other, and a hole drilled throug[h both ; 
a pointed stick there inserted, this is impi^y twirled by 
the bmids uatU the five points of contact become ignited. 

* To the Persians, Vamaa was the god of the clouds sad of the csisitial 
sea. When lids bmnrit of the Aryans reached Sonthem Indls, m dune 
became to them the god of the esvmly sea. To the Greeks he wsaOttMHMNi; 
and to the Qevmaos and Anglo-SaxotM, the eye of Woden. 
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Tli^ of 9 om« welMcnown Hindii tuples kn India is 

that ofthe Gre^ cross. The lightning, another of the attributes 
ef Thor, ^e ihunderer, fh>m its zigzag course, may not unnatu- 
rally have been likened to a serpent. A Hermes, or torso, in 
tile Museum at Arles, and labelled ** A Statue of Mithra,^* 
tikows that tiie seippt had its place in the celestial mytholo^ 
of the ancients. This figure is entwined in the folds of a huge 
soment, and between these are sculptured the skns of the zodiac. 

During the Bronze Age, which, as regards Scandinavia, Dr. 
WoTsaae fixes at from about 500 B.a to 100 A.D., the form of 
the smstika received several modihcations : amongst others, it 

became what he styled the single or the double 


g. or the double 

S' 


thus, and also the three-armed figure •, or triskele. In 

• 

another place he says “Curiously enough, in the new 

Runic alphabet which was adopted at this time (later Iron Age 
or Viking period), the letter S» which recalls one of the old sun 
symbols, was called Sol or Sun.” 

The connection of the triskele with the serpent may possibly 
wem to some far-fetched, but a tolerably certain proof that it 
is not 80 is shown in a bronze brooch found, a few years ago, 
when excavating the Roman camp on the Saalberg, near 
Frankfort-on-the- Maine. This ornament is now in the local 
Museum of Homburg-v.-d.-Hohe. Inclosed in a ring of 
bronze is a triskele ; each arm has a distinct serpent’s head ; 
they all turn the same way, as, it may be observed, do the arms 
of the svastika (or Crux Gammala). The connection of this 
symbol with the serpent survived even down to the so called 
“cinque-cento” period. It survived in Christian times — under 
the name of the fylfot — even down to the fourteenth or fifteenth 
centuries, and is alluded to by Sir J. Gardner Wilkinson (“ Dal- 
matia and Montenegro,” vol. i. p. 23). He speaks of finding 


this emblem, in the form of two snakes 



entwined, 


“as a device upon some tombs in those provinces”; and 
adds I— “This symbol was used in early Christian times in 
England and other countries, among ornamental devices, in 
manuscripts, on tombs, and on church ornaments and vest- 
ments, fipom about loii to 1400 A.D., after which it is not met 
with in England. It is very common on monumental crosses 
of the fourteenth century, and was a favourite ornament of the 
Greek Church, whence it probably came into England and 
Western Europe : it is known in heraldry as the fylfot.” 

In the treasury of ihc Cathedral at Valencia, in Spain, there 
are two richly embroidered altar frontals, which (as stated by 
the officials in chaise) formerly belonged to the church of old 
St. Paul’s, in I^onoon, having been sold into Spain by our King 
Henry VIII, The needlework is a triumph of art. On each 
of these frontals is represented a portion ot the old church. On 
one of thfm-*^which depicts our Blessed Lord going to cruci- 
fixion — a soldier of the Roman array, or of one of their allies, 
is represented bolding a pennant on which is a svastUa of the 
iylfot type. 

In this brief sketch I have endeavoured to show the relations 
between sun- and fire-worship, both of which may have existed 
contemporaneously amongst primitive peoples, since light and 
warmth were naturally highly prized by them. 


The Grade cross, or cross of Savoy 


+ 


(the centre of 


the ring-cross of the later Stone Age), appears to be the earliest 
known form of that symbol. A form 01 sxfastika of the Bronze 
Ag»-«the triskele-— may still be traced in the trinacria of the 
arms of Sicily and the Manx-man of our isles. 

Did space permit, much more could be said regarding the 
n u u Uk a as m pre-Christian and a Christian cross. 

Qseai &ainptoii, Hereford 

Hauriet G. M. MuaEAY-AvNSXJtY 


Important Points in the Hiatory of Earthquake 
Investigatioh in Japan 

As the various instruments for recording earthquakes which 
have been invented in Japan appear destmed to play an 
portant ]^t in future seismometiical investigations, aM m ^ 
authorship of many of these instruments has recently formed the 
subject of a discussion, in which, although my name has been 
freely used, my distance from Europe practically preveiits me 
from taking part, and which, so far as I can see, can only result 
in confusing those who are unxmquainted with the work done in 
Japan, I venture to g'v3 the following notes as an outline of 
the more important points in the history of seismometry in this 
country. 

In 1872, Dr. Verbeck, of Tokio, obtained approxim^ 
measurements of the range and direction of earthquake morioi 
by means of an instrument consisting of a heavy slab resting on 
bills, the slab being the steady-point (Trans. Scis. Soc. v< 3 , u 
p. 23). The resemblance of this instrument to the lighthouse 
tables the invention of the late Mr. Stevenson is apparent. 

In 1879, results which ware probably more accurate than 
tho.se of Dr. Verbeck were published in the Transactions of the 
Seismological Society (vol. i. p. 91), and the residents in Japan 
were astonished to learn that the amplitude of what were 
apparently severe earthquakes were to be measured in milli- 
metres and fractions of millimetres rather than in inches. The 
results were obtained partly by Dr. Wagener and partly by 
mvself. I worked with pendulums writing their records by 
what I still find to be the most delicate kind of pointers upon 
the surface of smoked glas.s. Dr. Wagener used a pendolum 
which was practically “ dead-beat,” and a pointer which gave a 
multiplied representation of the earth’s movement. This was tiie 
first time that the necessity of multiplying-levers was recognised. 

Shortly after this I published exampms of diagrams ofearth- 
quake motion obtained by allowing smoked glass plates, at the 
time of a disturbance, to move for a period of three or four 
seconds beneath the pointers of a pendulum. The diagrams 
were short, but the results obtained respecting period, amplitude, 
and quantities calculable from these data, have not been shown 
by subsequent investigations to have been unsatisfactory (Trans. 
Seis. Soc. vol, i. p. 91, &c.). 

About this time Prof. Chaplin and Mr. T. Gray indep^dently 
constnicted bracket seismographs (Trans. Seis. Soc. vol. i. p. 25). 
Mr. Gray’s bracket seismographs were never gjccially describe, 
but they still exist in the Imperial College of Engineering, Mr. 
Gray’s next invention was a torsion pendulum seiamograp]^ 
which, being suspended from horizontal levers which in turn 
were held up by horizontally placed springs, also recorded 
vertical motion. A curious feature in this instrument was that 
the horizontal levers were so supported that for slight displace- 
ments they had a constant leverage. In the same paper 
describing this instrument, Mr. Gray emphasises the import- 
ance of haying seismograi^s so constnicted that the steady-point 
should be in neutral equilibrium (Trans. Seis. Soc. vol. L p. 48). 

The next advance was made by Prof. Ewing, who, by using a 
, bracket seismograph with a pivoted weight and a muftiplying- 
j lever writing on a continuously moving ^ate, obtained diagrams 
' which inasmuch os^hey extended over a considerable portion ^f 
time were superior to all that had preceded them. ^ 

This instrument was described m Europe and Japan without 
the briefest mention of the feet that bracket seismographs, 
multiplying-levers, smoked glass plates, continuous records, 
&c., had a previous existence. Two of such publications are 
before me (Trans. Asiatic Soc. of Japan, vol, ix. p, 40, and 
Trans, Seis. Soc. yol. ii. p. 45), 

At the time this excited no public comment, and it was not 
until Prof. Ewing distinctly claimed at least a joint authorship, 
not only ^ of all bracket seismographs, but of all instruments 
which might involve the same principle, like the various forms 
of rolling spheres, rolling cylinders, conical pendulums, double 
brackets, &c., the inventions of Mr, Gray, that discussions arose. 
For one of these discussions see Trans. Seis. Soc. vol. iii. 9.) 

Although Mr, Gray distinctly stated that hchadoxp...L-..«,.«i 
with bracket seisntog^phs prior to the one introduced by fhof. 
Ewing (Trans. Seis. Soc. vol, iti. p. 5), and although 1 penm- 
ally acqu^ted Prof. Ewing with this fact, so far ae I awhie 
Prof. Ewing has never m any manner whatever refemd to tUs. 
Mr. Gray’s seismograph for registering vertical motka, In 
its principle was a new departure in aeismometxic woi 

constructed and described m April 1881 (Trans. Soc^ 

W p. «37)- 
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M the folkminif meeting of the St^mological Society, Protl 
Kwii]|^ described tax Instrument of a rimilm nature, and only 
diffinmg from the one described by Mr. Cray in the d^ls of 
an arrangement for conmensatitm die . variable leverage, an 
anraiy^cnt pi^ica^y adopted by Mr. Gray in the above^ 
mentioned torsicm pendulum. This seismograph is now dis- 
tincUydaimed by ProC Ewing as his own (Nature, December 
E3. iW6, p. lya).* 

In June i8$i, Mr. Gray sup;ested several methods by which 
a pendulum might be rendereoastatic (Trans. $eis. Soc. vol. iiL 
p. 145). This was followed by Prof. Ewing's device to obtain 
the same result by an arrangement which was closely fore- 
shadowed by Dr. Wagener, who endtavoured to compensate 
the movement of a pendulum by a heavy-headed recording 
index (Trans. Seis. Soc. voL I pp. 66 and 67). 

In addition to the seismograms here referred to, there are 
many others that might be menuoned. Amongst them we find 
the parallel-motion instrument of Mr. West, which was imtne- 
diatriy followed by parallel motion instruments the invention 
of Prof. Ewing and Prof. Alexander (Trans. Scis. Soc. vol. iv. 
pp. 22 and 30). 

The development of the parallel-motion instruments may be 
taken as iUustrative of what has happened with regard to nearly 
all the other seismographs, which in great measure have been 
gradually developed from something which preceded them. 

By improving the bracket seismograph, Prof. Ewing made a 
considerable advance in seismometry, for which the workers in 
this country undoubtedly accord him their hearty thanks ; but 
while describing m beautifully constructed, but at the .same time 
inconvenient and obsolete arrangement of seismographs (N at ure, 
vol, XXX. pp. 149 and 175, and vol. xxxiv. p. 343), it is hardly 
fair that his fellow- workers, especially Mr. Gray, the most pro- 
lific of earthquake inventors, should be passed by unnoticed, 
and have their work practically appropriated. 

Tokio, February lo John Milne 

Supposed Suicide of the Cobra 

The following observations may be of interest os bearing on 
the reputed suicide of snakes. 

Yesterday, while riding over a bare sandy plain I caught sight 
of a laige black cobra moving leisurely along. Having no other 
weapon with me but a *450 express rifle, 1 halted my camel and 
fired, at about 50 yards, just as it was disappearing down a rat- 
hole. The bullet passed through the middle of its body without 
severing the spine ; the head was immediately withdrawn from 
the hoi^ and the snake began to writhe in agony, rearing its 
bead, spreading its hood, and striking wildly in all directions. 1 
was about to put it out of its agony by a second shot when it 
struck close to its own tail, and my orderly cried out that now it 
had ^tten itself and would soon die. 

lliough I had dearly seen that it did not bite itself, I thought 
this a good opportunity of seeing whether there was any truth in 
the .popular superstition, and it not whether 1 could obtain any 
light on the mode of its origin. The following is the result. 

The snake repeatedly reared Its head, and after holding it 
reared, struck wildly at some piece of grass or stick ; twice again 
it stru^ at Its own tail, and on each occasiomthe natives with me 
dedared it had bitten itself. This, however, 1 can assert, it 
did not : on one occasion it stopped just short of the skin ; on the 
other, being apparently unable to check itself, it swerved slightly 
and struck the ground dose alongside. It appeared to me that 
the snake in its agony struck wildly at the first thing that caught 
its eye and^irritated it ; in three cases this was its own tail, but as 
soon as it realised what it was doing — so far frem there ^iog a 
deliberate attempt at suicide — it did all in its power to prevent a 
fidal 

It is conceivable that, under similar circumstances, owing to 
loss of control over its own actions a snake mifi^t actually oite 
itself, and there would be what might pa^ for a well autneiiti- 
cated case of suicide ; but such a caiSe, did it ever occur, would 
probably be due to an accident and not to deliberate intention. 
1 have no doubt, however, that the popular superstition finds its 
sai^rt in cases like that described ; for the natives with me, if 
^stioned, would reply that the simke had certainly bitten itself 
tiuree times, the other apparently aimless strikes at sticks or grass 
having escaped their siotice. 

A similar explanation of the reputed suicide of scorpions was 

f Ven in Nature some time ago, but not having the file with me 
mnot give the reference. R. D. OtDKAM 

Cstnp near Fokran, in the Indian Desert, March 4 



THE RETIREMENT OF DR. TYNDAJUU 

have had on more riian one occasion during the 
^ ^ last six months torefer with regret to Dr. Tynoail's 
impaired health brought about by overstrain. Our readers 
will have gathered from the daily papers during the 

£ resent week that although much recruited by resty 
>r. Tyndall has yet sent in to the managers of the 
Royal institution his resignation of the Chair of Natural 
Philosoj^hy, which he has held since 1853, and that the 
resignation has been accepted. 

The managers and members, cordially appreciating 
Prof. TyndalPs services, and being anxious to mark their 
sense of the benefits he has conforred on the Institution 
during his long connexion with it, have done what was 
still open to them in the way of honourable recognition 
and regard. He has been nominated for election as 
Honorary Professor, a title previously borne by Sir 
Humphry Davy and Prof. Brghde ; and one of the annual 
courses of lectures will be called “ the Tyndall Lectures.'^ 
He has also been requested to sit for his bust, to be 
placed in the Institution, in memory of his relations 
with it. 

At the monthly meeting held last week the following 
letter was read ; — 


Hind Head, April 3, 1887 

Dear Sir Frederick Bramwkll, — I have halted in my 
reply to your letter of March 23, through sheer inability to 
express the feeling which the action of the managers, at their 
meeting oa the 21st, has called into life. 

And my reply must now be brief, for I hardly dare trust 
my.-elf to dwell upon the “resolutions” which you have con- 
veyed to me. Taken in connexion with the severance of my 
life from the Royal Institution, and with the flood of memories 
liberated by the occasion, this plenteous kindness, this bounty 
of friendship, this reward so mucli in excess of my merits, well- 
nigh unmans me. 

And, let me add, the noble fullness of style and expression, 
which I owe to yourself, and in which the good will of the 
managers takes corporate form, is in perfect harmony with the 
spirit which it enshrines. 

Of the managers existent when I joined the Institution, one 
only remains upon the present Board. The beneficent work of 
many of them is for ever ended ; but I do not forget the sym- 
pathy and support which they extended to me during their lives. 
And now the long line of kindnesses culminates in words and 
deeds so considerate and appreciative —so representative of their 
origin in true gentlemanhoc^ and warmth of heart — ^that they 
have almost succeeded in converting into happiness the sadness 
of my farewell. 

With heartfelt prayers for the long-continued honour and 
prosj>erity of the Institution which 1 have served so loi^, and 
loved so well, believe me, dear Sir Fiederick, most {atthfolly 
yours, John Tyndall 

However much it may be regretted that Prof. Tyndall 
has felt himself compelled to withdraw from the onerous 
duties of a particular office, we may hope that, so far from 
this being a withdrawal from science itself, further leisure 
and rest may soon be followed by the old vigour, and that 
a fresh series of services may reward the lal^urs of future 
years ; for the work in which Profs Huxley and Tyndall 
nave t^en the best known among the pioneers is not .yet 
half accomplished. 


On this subject the Times writes as follows : — 

^‘Dr. Tyndairs name, in conjunction with that oi 
Mr. Huxley, stands for a symbol of the nattonalisa- 
tion of natural science as an educational instm* 
ment. Sir Humphry Davy and Michael Faraday, 
in the same position, dashed the light of. science 
into minds already piopared by leisure ahd cultiva* 
tion to receive it Dr. Tyndall*s professorship In 
Albemarle Street has synchronised, and by no casual 
coincidence, with die recognition of the claims ef the 
masses to be scientifreaUy instructed. Contracted ms 
Sir John Lubbock compudns the domaiii of easuial 
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it stiU among educational appliances in 
ffenendy k is extraordinaTily law proportion to 
place permitted it when Dr. Tynd^ commenced 
hli eourses a t^rd of a centmy back. Scientific 
was valued and sought by the few then as now. 
They themselves scarcely rewded it as a subject 
which concerned the rest of the community. At large 
the most extraordinary obtuseness prevailed. The feeble 
attempts to impart a little superficial information in 
s<^oo^ and lecture-halls rendered the darkness more 
visible. From the Royal Institution, as from the several 
centres occupied at various times by Mr. Huxley, poured 
a continuous expostulation against popular ignorance of 
the very bases of physical existence. The force of the 
appeals lay in their tone of moral anger at an apathy 
r^resented as a degrading baseness. Their special 
virtue was the determination, which never flagged, to 
abandon nothing of the exactness of science in popu- 
larising it. Prof. Tyndall, like his constant fellow- worker, 
has never for an instant looked upon the masses as en- 
titled only to second-rate knowledge. They have had it of 
the highest and purest which it was within his means to 
supply. He has admitted no distinction between esoteric 
and exoteric teaching. He has not put off an audience 
even of children with the modern equivalents for the 
worsted orreries and Prince Rupert’s drops of element- 
ary philosophy fifty years ago. In his hands science 
for the most rudimentary educational purposes has been 
treated as reverentially as for the most transcendental. 
It has walked with head as erect in the Royal Institution 
theatre during the Christmas holidays as ut a session of 
the Royal Society or the British Association. The result 
has been that, if the country has not learnt all it might 
and ought, it has learnt little which it will have to unlearn. 
It has not been condemned to drink either scientific dregs 
or scientific scum.*’ 

We regard the appearance of the article from which 
the above quotation has been taken as one of the results 
of the increased appreciation of science which has 
followed from the crusade in which Prof. Tyndall has 
played so important a part, and we confess it is not with- 
out misgivings that we contemplate a future, which we 
trust may be a distant one,* in which Prof. Tyndall’s un- 
swerving advocacy of research for its own sake, and the 
example of his devotion to science, unsullied by con- 
siderations of filthy lucre, are no more among us. 

We believe that all the arrangements at the Institution 
consequent upon Prof. Tyndall’s retirement are not yet 
completed, but we learn that Lord Rayleigh has all but 
agre<Ki to take some part, at all events, of the duties of 
the Chair. 

This will be good news to all true friends of science. 
The Institution has a long and noble reputation to keep 
or to lose. In Lord Rayleigh’s hands we know it will 
be safe. 


PRIMROSES 

'pHE very word awakens the pleasantest memories 
^ that remain to us from the time when we almost 
lived in the open air and enjoyed the intense delight of 
plucking wild flowers without let or hindrance ; a pure 
and unalloyed delight actually experience only in child- 
hood, though it lives ever green in our hearts, and leavens 
the more serious pleasures of riper years. The primrose 
of primroses for all Britons is the wild yellow primrose 
thi^ adorns woes, hedgerows, and banks from Cornwall 
and Sussex to the Shetlands, Orkneys, and Hebrides ; for 
none Is more lovely, thou^ many among the en^ess 
yarietjr spread over the north temperate and cold regions 
It in warmth znd brilltaucy of colouring. It is now 
abdik A year since botanists and gardeners met at 
Soutih Knnsinftoni whither they had brought their collec* 


tions of living plants, comprising a large number of 
species and varieties of Pfimu/d, solely for the purpose of 
seeing and talking about primroses, polyimthuses, and 
auriculas ; and the vast amount of information contaioOd 
in the report of the proceedings of those assembled mpks 
the attention of all naturalists, to say nothing of those 
who love flowers merely for the pleasure they afford the 
eye. Being hardy, primroses were among the first plants 
cultivated m this country when ornamental flower-garden- 
ing began, little more than three centuries ago. The old 
masters — Turner, Gerard, and Parkinson — introduce us 
to them, the first including in his^Libellus” only the 
rymerose ; but at that date (iS3®) there seems to have 
een no such thing in England as the cultivation of 
flowers for their beauty alone. Gerard’s first catalogue 
of plants cultivated in his , garden at Holborn, and pub- 
lished in 1596, contains “primroses, birds eies, paigles, 
cowslips, and beares cares ” : respectively Primula vul- 
garis^ P.farinosa^ P. verts ^ and P, auricula; and this is 
the earliest English catalogue of professedly cultivated 
flowers. Parkinson describes in his “ Paradisus " (1629) 
twenty-one sorts of “ beares eares” or auriculas, and he 
mentions that the varieties cultivated were much more 
numerous than he intended describing. In the report 
alluded to, Shirley Hibberd states that in the year 1570 
many artisans, driven from the Netherlands, settled in 
this country, bringing with them their favourite flowers, 
including the best of their auriculas. Thus it would 
appear that the auricula was one of the very earliest 
“ florists’ flowers ” cultivated in this country ; and it is 
hardly necessary to say that it is one of the chief 
favourites of the present day. One of the questions dis- 
cussed at the Conference was the parent^e of the true 
auriculas and the Alpine auriculas, a question upon which 
florists and botanists did not quite agree ; and the only 
way of obtaining a solution of the problem is by experi- 
ment. It is nearly certain, however, that more than one 
species has been concerned in the production of the 
various cultivated races. On the one side it has been 
argued that the presence of true blue is almost absolute 
proof that they cannot all have descended from a species 
having yellow flowers ; and it is true that both wild and 
cultivated plants which exhibit great variety in the colour 
of their flowers rarely offer both pure blue and pure red. 
The china-aster {Callistephus chinensis) is an exception, 
but whether both colours exist in the wild plant I cannot 
ascertain. Philip Miller, who was the first to cultwate it 
in this country, states that he received seeds from France 
of the red and white varieties in 1731 and of a blue in 
1736. Amongst our native plants a very large number of 
those having normally blue or red flowers frequently pro- 
duce white varieties ; and I have myself picked red as 
well as white varieties of the bluebell {Scilla nuians)^ 
though it is true the red was not a very pure one. On the 
other hand, normally yellow flowers rarely sport into 
other colours. 

To return to the primroses : the introduction in 1820 
of the Chinese primrose added a ^rmanently popular 
greenhouse flower, which is now raised by hundreds of 
thousands, indeed one might say millions, annually ; and 
almost every florist of note has his special “ strains ” or 
varieties, varying in colour from pure white to crimson, 
and equally in the size and cutting of the leaves and 
flowers, which are either double or single. The double- 
flowered varieties are relatively difficult to cultivate, as 
they are propagated by offsets, and are less vigorous in 
constitution. Like the ebina aster, this was unraown in 
a wild state until recently, when the Abb^ David dU- 
covered it in the province of Hupjrii. 

Persons familiar <mly with the species of Primpia 
hitherto mentioned can form no idea of the amount of 
variation exhibited by the whole genus^ which mbr^s 
at least t ro distinct species, widdyiSpread In the temper- 
ate and cold regions of the noitherit banis]|^[|im, rare M 



HATUMM 


warmer countries ; and one U found in the extreme south 
of Amedca. But some further particulars of their distri- 
bution may be interesting. The forms in Europe are 
numerous} and the number of species to which they may 
be referred varies from twenty to nearly forty, accordix^ 
to die views <si different totanists. They are most 
nummus in the AlpS} where they constitute one of the 
moat diarming fsatures of the vegetation. In Asia, too, 
the genus is generally diffused, though by far the greatest 
concentration of species is in the mountains of Northern 
India, where upwards of fifty species occur, scmie 
of them ascending almost to the altitudinal limits of 
flowering plants. Quite recently Mr. Franchet has de- 
scribed a oosen new species from Eastern Tibet and the 
Chinese province of Yunnan ; and Eastern China and 
Japan possess their peculiar species ; one at least of the 
latter {P, japonica) being now common in English 
gardens. An isolated species, the gigantic Primula 
imperialism inhabits the mountains of Java, and the genus 
is represented in South-Western Asia, in Arabia, even to 
the neighbourhood of Aden, by P, verticillatam the same 
species recurring in Abyssinia ; yet none* apparently is 
found in the mountains of Morocco. In Ajiierica the 
distribution of the genus is peculiar, no species having 
been found in Eastern North America soutn of Canada, 
while in the western and centra! regions three or four 
endemic species inhabit New Mexico, Arizona, and 
CaVifbrnia, though in the last-named country the genus 
docs not extend south of the Yosemite Valley, where the 
charming Primula suffiytescens is at home. The latest 
^scovery is a new species in the Santa Rita Mountains, 
near the Mexican boundary. Altogether, nine species 
are now known from North America, five of which, those 
in the Arctic regions, are also natives either of Europe 
or Asia, or both. But the most remarkable fact in the 
distribution of the genus Primula is the presence of a 
species in the extreme south of South America— a species 
so closely allied to the northern P, farinosa^ which is 
common to Europe, Asia, and North America, that it 
has been alternately held as a variety of it and an inde- 
pendent species. When writing his “ Flora Antarctica,'* 
Sir Joseph Hooker could find no character whereby to 
distinguish the South American primrose as an indepen- 
dent species ; but in his recent ** Flora of British India " 
he states that it differs in having large granulate seeds. 
On the other hand. Dr. Asa Gray (“ Synoptical Flora of 
NortlyAmerica ”) treats it as the same as P. farinasa ; 
yet it^is probable that he did not examine the South 
American plant, although he includes South America 
in the range of P./arinosa, therefore it can hardly be 
cited as an expression of opinion on the subject. The 
l^ant is common in Fuegia and the Falkland Islands. 
Even admitting that it is sufficiently distinct to be ad- 
mitted as a species, the genetic connection with P, 
fierinosa is so close that as a phenomenon in distribution 
the question is immaterial. The southern limit of 
P. farinasa in North America, so far as known, is 
Colorado ; therefore there is a break of nearly 90' of 
latitude. 

The greatest diversity is exhibited by the Asiatic species, 
^ke in stature, foliage, and fioral structure. In a com- 
paratively restricted region of the Himalayas grow the 
moss-like species, scarcely an inch high, including the 
flower, such as P, minutissima^ and the tall P, sikkirnensism 
with an umbel of twenty to thirty delicate yellow flowers 
on a scape 3 to 3 feet high. Between these extremes 
there are all sizes and seveial distinct types of foliage. 
The Javan species alluded to above is perhaps the largest 
of the genus, having wherl above whorl of golden flowers, 
though it is closely approach^ by the beautiful and many- 
cbhMieed P. japcmica. 

The recent novektes from Tibet and Western China 
Include seine of the most distinct and peculiar foms of 
the genus, but none of them is in cultivation. 


There are many other interesting things conhectefft with 
primroses, but I have perhaps already covered toenuidh 
^ce. I may add, however, that by far the riqhesft collect 
tion of living species was contributed to the show by the 
Royal Gardens, JCew— a collection largely brought 
together by Mr. G, C. Churchill, part author os wSl^ 
known book on the Dolomite Mountains, and ctdtivaled 
by Mr. Dewar. It contained about fifty species, besides 
many hybrids and seminal varieties. 

The report from which some of the foregoing particulars 
were extracted forms a part of the seventh vmume of the 
Journal of the Royal Horticultural Society. 

W. BOTTINO HEMSLEY 

ON THE ESTABLISHMENT OF THE ROMAN 
DOMINION IN SOUTHEAST BRITAIN 

"OEFORE entering upon the«matter which I have stated 
as the subject of this paper, 1 think it will be well to 
premise three notes : (i) on the general authority for the 
accuracy of the history ; (2) on the geogi^phy of the 
approaching coasts of Gaul and Britain ; (3) on the 
pronunciation of names delivered to us in the spelling of 
the Greek language. 

(1) The account of the invasions which I adopt is that of 
Dion Cassius. His history, in general, is orderly and full. 
He appears to have been a man of rank, and doubtless 
had command of State documents. He seems to have 
been well acquainted with every movement in the Courts 
of several successive Emperors. He has carefully ex- 
plained why he was unable to continue his Roman history 
beyond the time of Severus with due accuracy. The time 
of the invasion of Britain was about 170 years before the 
composition of his history — an interval almost equal to 
the length of our Hanoverian dynasty ; and his account of 
the wars in Britain may claim to be considered as trust- 
worthy as our histories of the campaigns of Marlborough. 

(2) In regard to the geography, it is to be observed that 
the coast-tract in the north of France, apparently from 
the mouth of the Seine to the mouth of the ScheW^ is 
called TaXaria (Galatia). This name occurs at least twice, 
in separate books of Dion. By Ptolemy it is called 

KfXroyaXaria htXyiKr}, 

(3) The English writers who have given any attention 
to this history have had, I believe, no knowledge of the 
pronunciation of the Greek words. Mitford, however, in 
his “History of Greece,^’ had pointed out some of its 
peculiarities. The difficulty is now greatly removed by 
the publication, at Boston, U.S., of the “Grammar of 
Modern Greek,” by E. A. Sophocles. I extract the 
substance of his notes which apply best to the present 
purpose : — 

is the English 7/, or sometimes M. 
d is the English hard th, as in IhaL those. 

B is the English soft th, as in M/Vi, thorn, 
r’ff is the English b, 
vb or VT is the English d. 
t is the English ecy as in seen, 
ov is the English oo^ as in soon. 

There is no reason to think that the pronunciation has , 
changed for many centuries. In the Byzantine Greek 
histories of the Crusades, there are many opportunies of 
making comparisons of the Greek and the LsUin nasnet of 
places and persons, which appear to follow the same rules 
as at the present time. 

Thus, the name given by Dion to the lady who 
mandea the Britons in their grand movement i^lnet Itoe 
Romans is spelt by him Bovv^iJuw. Interpre^d by the 
list of equivalents just given, It becomes in Exiglish letters 
and sounds, Voo-aoo-ee*ka ; and this 1 believe to be the 
true rendering of the name. Still, I dare net depart : 
from the established ciutoixi*, and ! ilnU thermeb 
(unwillingly) adhere to the long^used English epsAAagi 
“ Boadicea.^' 



I now iht national iii^ory. i 

in ^0 Tdgtt of the Etnperor Claudius (there is no farther 
iniicai:lofA ot time) KunoheUm reigned at Camalodunum 
(undouh^ly the modern or Saxon.-; Colchester, ‘‘the 
tbrh:^s on the River Colne ” : the Latinised original name 
H literally ” Carnal-hill ” or Camal-loet ” (a name some- 
what similar to this occurs in Arthurian legends). Kuno- 
heiUn is mentioned by others as King of the Trinobantes. 
Dion remarks, ‘^they (the people) were not self-governors, 
but lived under kings.” 

Vericus (B^pt^cof), a political exile from Carnal-dun, 
persuaded the Emperor Claudius to given him military 
assistance (apparently for restoration) ; and the Roman 
general Aulus Plautius was sent from Galatia, and Rafter 
a ridiculous mutiny of the soldiers) landed in England. 
Remarking that he had no motive for entering Kent, and 
that his object was to reach Camal-dun as soon as 
possible, I think it likely^ that he rounded the North 
Foreland, and debarked ataouthend on the west side of 
Shoeburyness ; where there is an excellent beach two or 
three miles long, sheltered from the open sea, for landing ; 
and a good plain, for temporary encampment. 

Without detailing all the affairs of Plautius with 
Kunobellin and Kunobellin’s two independent sons, 
Kataraktos and Togodumnos, I shall only say that, after 
a very unsuccessful struggle with the Britons, apparently 
among the woods and marshes of the Crouch (a compli- 
cated river), Plautius retreated, in veritable flight, towards 
the west. He had, however, made peaceable terms with 
the Vothuni (a tribe not otherwise known, 1 believe) ; and, 
leaving a guard there, proceeded till he came to a river, 
deep but fordable, which he passed with some difllculty. 
This river, I have no doubt, was the Lea, the largest of 
the Essex rivers, and running in a valley which is in some 
parts marshy. In crossing this river, he was greatly 
assisted by the K/Xrot, who were accuitomed to cross 
rivers in their armour. (It seems not improbable that these 
KeXroi had been levied in the eastern parts of Galatia and 
the regions of the Scheldt.) The Roman army, by this 
real flight, reached the tract opposite London. We have 
now to consider the state of land and water before them 

So far as we can judge, there had never been any power 
in the country which could have embanked any of the 
marshes as we see them now. The sea- water, scarcely 
salt (much fresh water having entered from the Thames 
and the smaller rivers) ran up with an insignificant tide, 
above Rotherhithe and to the borders of Southwark, in a 
great arm of the sea, never less than two miles wide. This 
gulf is called by Dion It was shallow, in some 

places actually bearing trees. (See Mr. SpurrelPs Early 
Sites and Embankments on the Margin of the Thames 
Estuary,” Archceolegical yournalj vol. xlii.) To the point 
opposite London applies the sentence of Dion, “eVt rov 
Ka& h If T€ tov 'Umovov And 

this was Dion’s mouth of the Thames, and here was the 
head of the gulf. There was a bridge at a small distance, 
which i conceive to have been near the site of William 
the Conqueror’s bridge or modern London Bridge. It is 
remarkable that there is no mention of a town ; but 
probably Southend was the real port of Britain, and the 
inarch of the Romans was on the harbour-road. 

The sea-water, after the long passage up the shallow 
gulf, had almost lost its tidal character, and become a 
mere lake. The Kelts of the army forded the water, and 
the Romans crossed at the bridge. And now the army, 
much shattered, was in Kent or Surrey. The Emperor 
Claudius, on hearing the state of affairs, sailed in person 
with troops to Marseilles, crossed France to the north 
coast, and landed in Britain to join Plautius. There can 
no doubt that he landed at one of the southern ports 
of Kent, as Winchelsca or Rye (the whole of Kent being 
held in perfect quiet ) ; and the question arises, 
Whim was Rlaotius waiting ? and where did Ciaudiits 


It is possible that Plautius may have waited in the 
neightourhood of London Bridge ; out I ofifer a conjecture 
which I think more probable. In the grounds of Holwood 
(near Farnborough) at the eastern corner of Hayes 
mon, at an easy day’ s march from London, and In the 
direct line from London to the south-eastern ports, are 
the extensive remains of the earthworks of a large fort, in 
the best style of Roman permanent encampments. In its 
straight lines of outline (where circumstances permit), 
its rounded angles, its lofty inner rampart and its lower 
second rampart, it admits of comparison with the most 
complete of those which Agricola established in his 
marches through the Scotch Highlands, and which 
described in General Roy’s “ Military Antiquities.” It is 
called, in the neighbourhood, Caesar’ s Camp. The little 
river Ravensbourne (which ultimately joins the Thames at 
Deptford Creek) rises in a strong spring close to the 
entrance. I think it probable that Plautius wintered here, 
and was joined here by Claudius. 

The united armies marched at once for Camal-dun, and 
captured it. And it would seem probable that they im- 
mediately gave it its present form, and a fairer or nobler 
provincial and military capital (as adapted to ancient 
warfare) within my knowledge nowhere exists. It is 
planted on a steep parallelogram mic hill. The slope of the 
ground at the east gate was eased, within my recollection, 
in the year i8i6. On the south side, a little less steep 
than the other sides, the ground has been heavily scarped, 
and faced with a stone wall. The whole town is sur- 
rounded by a stone wall at the brow of the slope, rounded 
at the angles ; the little river Colne is on the north side, 
and there the wall is lower in the valley. The dells on the 
south and west sides converge to an angle, near which is 
placed the principal gate of the town. The great streets 
are in the true Roman form of capital T, and all the 
small streets are at right angles. The citadel, I suppose, 
was in the space on the north side of High Street, in 
which the castle (-i Norman building) now stands. 

It would appear that the Romans, as residing in a 
countr}" which was likely to be troublesome, took early 
steps for making a great road across it ; and then was 
made the great western road by Marks Tey, Coggeshall, 
Braintree, Dunmow, to Stortford, on the River Stort 
(which is the largest affluent of the Lea) ; and then was 
formed the large intrenched camp of Wallbury, about two 
miles south of Stortford, on the Essex side of the river. 

And after this was made the road to London. The 
reason for my placing its date subscc^uent to the 

western road is singular, but certain. The road to London 
does not start independently from Colchester : the western 
road is used as far as Marks Tey, and there the London 
road branches off at an angle of about 4 ^" (roughly esti- 
mated). I have personally surveyed this, taking views 
from the neighbouring grounds, and can assert that the 
road from Colchester to Coggeshall passes straight ihrOu^ 
Marks Tey, totally unaffected by the London road. The 
same thing is exhibited clearly on our Ordnance map.^ 

All appeared to be peaceably established. And now 
came the terrible outbreak. 

Dion suddenly states that two cities were destroyed 
(their names or positions are not mentioned), and 8o,ooo 
of the Romans and their allies killed, and that this was 
done by a woman, to the |freat shame of the Romans j 
that this was foretold by divine inspiration M ; that 
there came from the Senate-house (ffovXivr^Mop), at hight, 
barbarous noises, with laughter ; from the theatre came a 
sound of tumult with lamentation, when nobody was near ; 
some houses were seen under water m the Thames ; riie 
ocean between Britain and Galatia was disturbed, andfiAd 
a bloody colour. The cause of the war was the ekaerioa, 
by Claudius, of money raised by ooaliscarioii 
which Claudius gave to the principal men of 4m BrMls 

' The modern name MarictTey b an error for Marie* dm 

Cttetomary word in Euex eiiiid Suffolk for a hifitroatfoe m vMrii. 
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(U 1 Wvt correctly translated diepastafe) ^ and Dedanns 
Kalus (the Supennteadent of the island) asserted that 
these sums were to be treated as contributions (di>air 6 fiinfia) 
to be sent to Rome* To this was added that Seneca*^ 
who was not only philosopher, poet, and Minister of States 
but also tbe greatest usurer in Rome—having lent (^lawlow) 
ten millions (x<Xui 5 at fivptdeov ; which If in sestertii would 
amount to about 8 o.ooo^) ^mnNriv (I do not understand 
this word) on sound hopes of interest, suddenly, and with 
violencei exacted the return of the whole; that it was 
Boadtcea (Voo-doo^-ka) who principally caused the 
rising of the Britons. In the usual history of th\s lady 
there is much to be corrected. She was not Queen of the 
Iceni, though of the royal family {ytvws rov fiain\€lw). She 
had no husband or children. There is not the slightest 
allusion to personal insult. . She did nat die in battle, 
but died from disease (1^^) after the battle. 

Boadicea, as Dion remarks, was greater than woman. 
She collected the army of about 120,000 men. She 
mounted a made in the Roman fashion, to raise 
her from the mud. She was tall in person, very awful in 
countenance, with keen eyes and a rough voice; her 
abundance of yellow hair fell far down her body ; she 
had chain-armour of gold, a variegated vest, and a thick 
cloak. 

' A very long speech is given, of which the following are 
the principal heads Tbe su priority of liberty to slavci^' ; 
^he criminal character of the taxes, some even levied 
from the dead ; the Britons themselves are the cause of 
the^ evils, not having resisted them soon enough ; the 
habits of our enemies expose them to far greater difficulties 
than those which we endure ; and other remarks, finishing 
with a kind of enchantment over a hare. 

The Britons proceeded to terrible and savage excesses, 
the worse because Plautius was absent, having gone to 
M£iva ; which, if it be the same as the MoW of Ptolemy, is 
the Isle of Anglesey. But this appears to me to be, 
etymol^caJly, very doubtful ; and, practically, I think 
it very improbable that, in such a state of affairs, Plautius 
would have gone, by a difficult march, to such a distance. 
Plautius however returned, and a battle soon took place. 

There is no difficulty in fixing on the site of this, one of 
the great battles of history. In the neighbourhood of 
Linton, at the north boundary of Essex, in a space 
perhaps of two square miles, are places which still bear 
the names of Shudy Camps, "Castle Camps, Camp’s End, 
Camp’s Green, Camp’s Castle. Every one of these has 
undoubtedly been the scene of a desperate struggle. And, 
finally, there are the three mighty mounds, known as the 
Bartlow Tumps, which, as 1 understand, have been identi- 
fied ^containing Roman remains. 

Dion has given a long account of the various phases of 
the battle. Boadicea died of illness and the 

Britons were driven off the field. The battle was suf- 
ficiently decisive to prevent tbe re-appearance of the 
Britons in force ; but still it appears, I think, not to have 
made a complete conquest. 

The news was welcomed at Rome with very great 
interest by the Emperor, the Senate, and every rank of 
society. G. B. Airy 


TJ/E EUROPEAN PREHISTORIC RACES 

T T would be difficult to overrate the scientific value of 
* the discovery of human remains made last summer 
in Belgium, and briefly noticed in Nature of February 
24 (p. 405)- Hitherto serious doubts have prevailed 
regarding the true character of the Canstadt, Neander- 
thal, Eguisheim, Olmo, and four or five other skulls, 
which are collectively referred to the oldest known race in 
Europe, but which, owing to their apparently exaggerated 
^mian features, have been loo’ied on with suspicion by 
Pruner, Virchow, and others, as possibly exceptional or 


evtm Tsmt pidmtogieal speein^ena* But #ine iouib^ 
have at last been set at rest by i^e lodcy find 
June by Max Lbbest and Mated fie Pnyfit» 
during their explorations of a cave on the slope of 
wood^ hill on me banks of the Omeau, in the commt^ 
of Spy, province of Namur, came upon numerous remains 
of two individuals amid hitherto undisturbed Lower 
Quaternary deposits, and in association with the bones 
of Rhinoceros iichorinus^ EUpktis primigtnius^ Utsu^ 
speiauSy Hyctna spdaa^ FsHs speitea^ the horM, wd^ 
sheep, and other now extinct and surviving Pleistocene 
animals. These remains have been carefully examined 
by M, Julien Fraipont, Professor of Animal Palaeontology 
in the University of Lidge, who unhesitatingly refers thwp 
to the Palaeolithic race, to which King’s expression ** Ho$no 
neanderthalensis ” may now be confidently applied. 
Taken especiaUy in combination with the peculianties of 
other parts of the skeleton, sych as the evidently angular 
position of femur and tibia, implying a non-erect Or 
stooping attitude in standing or walking, the skulls of the 
two Spy men show clearly that those of the Canstadt and 
Neanderthal men arc in no way aberrant, but perfectly 
normal specimens. They obviously represent a Palaeolithic 
and prc-Glacial race, the earliest of which there is any dis- 
tinct record, which was already spread over West Central 
Europe in early Quaternary times, and which pe Quatre- 
fages and Dr. Hamy now believe may ultimately be 
traced back to the later Tertiary epoch, 

A far better idea of the physical characteristics of the 
Homo neanderthalensis can be had from the remains of 
the Spy men, than from any others hitherto brought to 
light. Prof. Fraipont, who devotes a lengthy memoir to 
the subject in the Bulletin of the Royal Belgian Academy 
for December, gives detailed ostcological descriptions of 
the two more or less perfect skeletons, from which it 
appears that of one there are extant ; the skull, relatively 
very complete ; the right portion of the upper jaw, with 
five molars ; a fragment of the left portion, with the two 
premolars, incisor and canine ; the under jaw, nearly 
complete, with sixteen intact teeth in situ; a left clavicle ; 
the right humerus, less the upper epiphysis; the left 
humerus, less both epiphyses ; the left radius ; the right 
femur, nearly complete ; the left femur, complete ; the left 
tibia, complete ; the right heel. Several of the parts here 
missing are supplied by the second skeleton ; and there 
are also numerous vertebrsse, fragments of ribs, &c., which 
cannot with certainty be referr^ to one rather than the 
other. 

The first skull (No. i) includes : the frontal bone from 
the superciliary arches and naso-frontal suture to tbe 
parieto-frontal suture ; the right parietal, nearly complete ; 
the upper half of the left parietal ; the occipital, less a ^ 
considerable portion of the region of the cerebellum. Of j 
the second skull (No. 2) there remain ; the frontal, very ^ 
nearly complete ; the right and left parietals, complete all | 
but a few fragments of tbe former : the right temporal j 
nearly complete ; the left temporal, complete ; the 
occipital, less a pc^ion of the region of the cerebellum* 

The first is very long, very depressed from above, 
and narrow, being decidedly platidolichocephalic, with 
cephalic index 70, as compared with 72 of the Neander^ 
thal skuU, and 67*65 of the Clichy. The second is sub- 
platidolichocephalic, with apparent index 74‘^> 
general characters less pronounced than those of No. 
but not to such a degree as to prevent the two from belief 
referred to the same race. Of both, the longest 
posterior diameter is about the same, 200 ipfi to 
200 mm. respectively, the former correspondiw exactly 
with the Neanderth^. But the transverse difiers con^, 
siderably, being 140 and 150, between which comes thi 
Neanderthal with 144 mm. On the other hand, 
antero'posterior frontal curve of die first coincides exadteS 
with that of the Neanderthal, the frontal itself beinfiBh^ 
it, low and retreating. Another typicei ftiature of 
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Some authentic leaves were procured by Mr. Lawson 
Irom Guindy Park, Madras, who placed them at my dis- 
posal for chemical examination. They had a bitterish 
astringent and slightly add taste. After chewing one or 
two leaves it was proved undoubtedly that sugar had no 
taste immediately afterwards \ the saltish taste experienced 
by others was due to an insufficiency of the leaf being 
used. Sugar in combination with other compounds in 
dietetic articles is plainly destroyed as to its taste after 
using these leaves. In ginger-bread, for instance, the 
pungency of the is alone detects, the rest is taste- 

less meal ; in a swi^t orange the taste of the sugar is so 
suppressed and that of the citric acid consequently de- 
veloped that in eating it resembles a lime in sourness. I 
Among the several kinds of foods, drugs, and beverages I 
which affect the palate Gymneina does not pretend to ' 
render them all tasteless ; it does not affect pungent and 
saline things, astringents, and acids. It is limited to 
apparently two diverse substances, sweets and bitters. 

It has been noted that sugar taken after the leaf tastes 
like sand, so 1 have found that sulphate of quinine taken 
after a good dose of the leaf tastes like so much chalk. 

I am not going to propose its use in the administration 
of nauseous drugs, until the medical properties of the j 
Gymnema have been more studied, otherwise the quan- ! 

of the vehicle taken may prove to counteract the ! 
effect of the medicines. The experience of several friends ] 
as well as my own is that the effect does not last for I 
twenty-four hours as slated, but for only one or two hours ; ! 
after that time the tongue resumes its appreciation of all 
that is sweet or bitter. 

The powdered leaves were submitted to the action of 
various solvents, and by this means it was ascertained 
that the peculiar property of Gymnema leaves was dis- 
solved out by alcohol, and, as it occurred in the aqueous j 
extract of the residue, it was therefore soluble in water, i 
As benzene and ether took from the leaves certain prin- | 
ciples of the same appearance and weight, it was con- : 
ceived that nothing would be gained by using both ! 
solvents ; the preliminary extraction was therefore made 
with ether rectified from water and spirit. The ether 
extract consisted of chlorophyll and two resins separated 
by their solubility in alcohol. The resin insoluble in 
spirit farmed the larger portion ; it was soluble in chloro- 
fonn, bisulphide of carbon, and benzene. It was elastic 
and tenacious, decomposed by warming with nitiic acid, 
the product being precipitated with water ; only partially 
saponified with caustic potash. Sulphuric acid dissolved 
it in the cold, giving a green solution. It seemed to con- 
sist principally of a neutral resin. The resin soluble in 
spirit was readily saponified with soda, and gave a per- 
manent bluish-green colour with sulphuric acid ; like the 
former resin, it w'as of an acrid nature, and left a tingling 
sensation in the throat. 

The alcoholic solution of the leaves was almost entirely 
scduble in water; in fact, by treating the leaies separately 
by alcohol and water, 36 37 per cent, organic matter was 
extracted ; by treating the drug with water alone 36 per 
cent, w^as removed. By direct experiment it was found 
that in the former extract 0*47 per cent, was an acrid 
resin similar to those found in the ether extract. The 
aqueous solution of the substances soluble in alcohol had 
a decidedly acid reaction ; it gave no coloration with 
ferric chloride, showing absence of tannin. It was deep- 
ened tn colour with alkalies, but gave a bulky precipitate 
with sulphuric, nitric, hydrochloric, and acetic acid. It 
reduced Fehling^a solution on boiling, and gave a cloudi- 
ness with Nessler, a precipitate with lead acetate^ but 
none with tannin or picric acid. The precipitate caused 
by sulphuric acid was collected on a filter and washed 
till it ceased to give a cloudiness with barium chloride. 
It yielded a greenish powder, insoluble in water, but 
soluble in alcohol, ether, beiizenc, and chloroform. With 


p^sh, soda, and ammonia it afforded fine red sdutleni 
with orange-coloured froth, but they were both predpi^ 
tated on the addition of the mineral adds. It dissdim 
in concentrated suljAuric and nitric adds with intense 
red colour, but in both mixtures it was deatroyod and 
precipitated by water. It fused at about 60^ C. into a 
blackish brittle mass. Heated in a test-tube it gave off 
fumes of creosote, but no crystals were obtained in a sub‘ 
liming apparatus. Gently ignited it burned with a bright 
flame, leaving no ash. It was thrown down as a bulky 
gray mass by acetate of lead ; the lead salt decomposed 
by sulphuretted hydrogen in water left the substance in 
the reddish evaporated filtrate from the lead sulphide 
The body just described has the characteristics of an 
organic acid related in some particulars to chrysophanic 
acid, but having some distinctly peculiar reactions, and 
possessing the anti-saccharine property ascribed to the 
leaves. 1 propose to call Gymnemic acid, 

Gymnemic acid forms more than 6 per cent, of the 
constituents of Gymnema leaves, in combination with a 
base which has not been isolated. Another organic acid 
was present in the lead acetate precipitate, which was 
identified as tartaric acid. The filtrate from the insoluble 
lead compounds w.is treated with sulphuretted hydrogen 
gas, and the clear liquor after evaporation was examined 
for sugar. Glucose was detected in some quantity by its 
immediate and abundant reduction of Fehling’s solution ; 
the sugar examined in a polariscope had a left-handed 
rotation. 

Chloroform agitated with an alkaline solution of the 
leaf left a crystalline residue of a brownish colour ; it had 
a bitter taste, and acted as a sialagogue. With the ordin- 
ary alkaloidal reagents it afforded coloured precipitates, 
but was a neutral principle. Its further examination 
together with that of gymnemic acid are reserved for 
further investigation. 

The leaves after being exhausted with ether and then 
alcohol were treated with water. The gum was detected 
and estimated in the usual manner. A carbohydrate, 
optically inactive, and, after boiling with acid, reducing 
Fehling’s solution, was found in this extract. 

Diluted soda removed a brownish liquid which con- 
sisted of albuminous matters only partially soluble in 
alcoholic and acetic acid. These were not weighed but 
calculated by difference. 

A solution of i per cent, hydrochloric acid was em- 
ployed to remove the oxalate of calcium. A micro- 
scopical examination of the powdered leaves showed a 
fair sprinkling of the conglomerate crystals or raphides 
so well known to exist in rhubarb. The dilution of the 
acid menstruum rendered this process very tedious, so a 
stronger acid was used and the marc washed with it until 
ammonia produced no cloudiness. The collected liquors 
were «allow to deposit, the sediment was then collected on 
a filter, dried and weighed ; then incinerated ^d weighed 
again. The calcium carbonate was calculated into oxadate, 
and the difference between this and the first weighing was 
reckoned as pararabin. No oxalic acid was touna in a 
free state. 

The ash of Gymnema sylvestre is very high, a fact in. 7 
accordance with the amount of lime salts it contains; 
Gentle ignition of the air-dried leaves left: as much as n*6s 
per cent., and about one-half of this was calcium carbrna- 
ate. One hundred parts contained— ^ 

15*41 soluble in water. 

78*7 1 soluble in acid. ^ 

5*88 sand and siliceous residua. 

The cellulose was estimated by steepiiig the leaves 
sulphuric acid of specific gravity 1*50 wr 
ing, drying, burning, and dediucting the ash ; mis 
did not rnffer materially from tte wt^t of the tesa^:] 
exhausted powder tieatta with chlorine waters ;; 
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foaowitig is a tabulated analysis td the powdered 
I ftm«dried leaves ; — 


Etier extract (chlorophyll and resins) ... 
Al^c^olic extract (gymnemlc acid, tartaric 
acid, rfucose, neutral bitter principle, 

resin, %€.) 

Aqiwous extract (gum 1*45 per cent, glu- 
cose, carbohydrate, and extractive) . . 
Alkaline extract, by difference (albu 
minous and colouring matters) 

Ash (balance of) 

Cellulose 

Moisture * 


5-51 


19-50 

16-87 

8-15 

7-64 

2-74 

569 

27-86 

604 


100*00 


NOTES I 

The Conference called by the French Government to con- 
er the means to be adopted for the construction of a photo- 
hic chart of the heavens, meets at Paris on Saturday next. 

I e believe that the Astronomer- Royal and Mr. Common have 
en delegated to represent the Royal and the Astronomical 
cieties. 

The Rev. S. J. Perry and Dr. Copeland have accepted Dr. 
dichin*s invitation to observe the total solar eclipse in August 
wt at his residence near Moscow. 

We regret to announce the death of Dr. Daniel Rutherford 
laldane, who was for some time President of the Royal College 
Physicians of Edinburgh. In response to a request by that 
dy he represented the College in the General Council of 
iedical Education and Regbtration in the United Kingdom. 
|e died at his residence in Edinburgh on Tuesday last. 

The annual Conference of the National Union of Elementary 
feachcrs, which has met this week at Portsmouth, has been 
|markab]y successful. It has been attended by about 400 dele- 
ates from the different affiliated associations, and by a number 
r individual members. In his inaugural address, Mr, Girling, 
|e President, made some sensible remarks on technical educa- 
I in elementary schools. Handicrafts could not be taught in ! 
ementaty schools, but he‘ was decidedly of opinion that our j 
stem of primary education ought to be better adapted to fit j 
hildren for work when they leave school. He testified to the 
[iterprise and public spirit of the City Guilds, and their Secret- 
Sir Philip Magnus, who had started handicraft classes for 
lementary teachers in London. But he would ask them to 
I operate in helping to make our educational system a more 
^tional one. Then the teachers would have most valuable aid 
[ preparing the future working-men of the country on intelli- 
' it lines, and the technical training of children, now so well 
I our infant* schools through the medium of kindergarten 
I, might be carried still further in the senior schools, 
r meeting on Tuesday, a resolution was unanimously passed 
avour of the appointment of a Minister of Education. Mr. 
non, by whom this resolution was proposed, maintained that 
' educational questions of the highest importance could be 
^ settled only by a Minister of much ability and wide 
rience, invested with laige authority and bearing direct and 
reapotisibility. Given such a Minister, with great 
r aiul noble opportunities, they could justly look to him for 
t effmts and noble issues. 

HEX fourth Bulletin of Miscellaneous Information, issued 
k ^ Hoynl Gardens, Kew, contains papers on Manilla hemp, 
ntain and banana fibre, and pine-apple fibre. MantUa hemp 
of mold In^portant of cosdage fibm, and the whde 
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supply comes from the Philippine Islands. Everything made 
from it can be easily converted into paper of excellent quality. 
A plant of Manilla hemp may be seen in the Palm House at 
Kew ; and sets of exhibits in the Kew Museum, No. 2, include 
the raw fibre, cables, ropes, twine, fine muslin fabrics, half- 
stuff,** and paper of all kinds, the latter being made from old 
Manilla ropes. Manilla hemp plants have been introduced from 
Kew to Jamaica, and to other portions of the West Indies. In 
favourable situations they grow well, but not so readily as the 
ordinary bananas and plantains. As the is valueless, they 
can only be grown for the sake of the fibre, and this alone 
does not appear to offer sufficient inducement to plant up large 
areas. 

An Exhibition of the products of the Philippine Archipelagc^ 
is to be opened at Madrid on June i. It is to be divided into 
eight sections, with corresponding sections in the Central Com* 
mission at Manilla, Amongst these the following are of specially 
scientific interest : — (l) For the study of the geography, meteoro- 
logy, terrestrial magnetism, orography, hydrography, anthropo- 
logy, geology, and mineralogy of the Philippines ; (4) the 
botanical geography of the archipelago, its fauna and flora; 
(8) general education, public instruction, and the arts and 
sciences in the Philippines generally. Sub-commissions have 
been appointed in all the chief places in the archipelago to col- 
lect objects for exhibition and information, to be forwarded to 
the Central Commission, and thence to Madrid, 

During the next three months a course of lectures on zoology 
will be delivered at the Zoological Gardens, Regent*s Park, by 
Prof. Beddard, The lecturer will try to make the subject 
intelligible and attractive to young people, and as the cost will 
not exceed the bare price of admission to the Gardens, it may be 
hoped that the course will be largely attended. The arrange- 
ments have been made by the Association for the Extension of 
University Education. 

A SMALL Industrial Exhibition was opened on Tuesday last 
at the Flora Gardens Board School, Hammersmith. Its object 
is to encourage home industries among the poor. 

The twelfth annual meeting of the members of the Sunday 
Society was held on Monday, April 4, at the Conduit Street 
Galleries, Mr. R. Carter in the chair. Mr. Mark H, Judge, 
Hon. Sec., read the annual report, which claimed for the past 
year that never before had there been so many or such decisive 
expressions of public opinion in favour of the Society’s object. 

A REMARKABLE illustration of the puzzling migratory habits 
of the herring has just been observed on the south-west coast of 
Norway, at the so-called Jsederen, between the towns, of 
Stavanger and Egersund. This district used to be one of the 
richest herring-fishing grounds in Norway during the spring, but 
about twenty-five yeai*s ago the fish suddenly and completely 
disappeared from the coast. L.ast month enormous shoals once 
more came under shore, first “striking land ** at the same spot 
as in former times. The quality of the herring is exactly the 
same .as it was twenty-five years ago, .and the shoals were 
accompanied by numerous “herring” whales. 

The first and second parts of a Catalogue of the remains of 
Siwalik Vertebrata contained in the Geological Department of 
the Indian Museum, Calcutta, have been sent to us. The work 
is compiled by Mr. Richard Lydekker, who says that 
magnificent Siwalik collection in the Indian Museum is equalled 
only by that of the British Museum. 

An Exhibition of Seeds will take place at Trondhjem, firova 
July 4 to 10, in Gonneetjiqn with the eighth g^ral Nqnpra^aH 
Ai^ultural Meeting. At the sam time, lectures on the sub- 
ject will be delivered to the meeting, and a Fisheries Exhibition 
wm also he held. 
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Da. Franz Boas, who visited the lodiaa tribes of British 
Columbia in the aattnnn of t886, has presoited In a prelimintiy 
Report some of the results of his journey. The larig:e wooden 
hots of these tribes, their canoes, their fishing-gear, and hunting* 
methods have often been described, but Dr. Boas points out 
that their traditions, religious ideas, and social organisation are 
not equally well known. The principal figure in the mythology 
of several of them is a raven, who created all things, not for the 
benefit of mankind, but ** in order to revenge himself/' Can- 
nibalism is practisfd by some tribes in connexion with the 
winter dances ; and there is a Kwakiutl tradition, to the effect 
that one of their ancestors descended from heaven, wearing a 
ring of red-cedar bark, and taught the people the cannibal 
ceremonies. Tliese ceremonies have been adopted only in part 
by theQomoks, who content themselves with eating artificial " 
bodies, which they prepare “by sewing dried halibut to a 
human skeleton." Among the Tslmpshian, the THngit, and 
the Haida, children belong to the mother's gens ; among the 
Kwakiutl and Selish tribes they belong to the gens of the father. 
In some tribes there are as many as from fifteen to twenty 
gentes. Members of the same gens are not allowed to inter- 
marr)'. 

A WORK on “Physiological Psychology," by Prof. George 
T. Ladd, of Yale, will shortly be published. The writer, 
according to Science ^ maintrins “ a philosophical and psycho- 
logical stand-point, while admitting to their proper place the 
conclusions reached by physiology respecting the nature and 
functions of the nervous system." 

The new numbers of “Studies in Microscopical Science," 
edited by Mr. A. C. Cole, deal with defoliation, spermatozoa 
in the Invertebrata, acute parenchymatous nephritis, fibrosis of 
kidney, and microbes. 

The seventh Deutsche Geographentag will be held at Carls- 
nihe lo-day. The chief papers will relate to the Germau African 
colonies. 

Shocks of earthquake were felt at Friedau (Carniola) on 
March 27, and at Travnik, in Bosnia, on March 31, at 3.30 a.m. 
In the night of April l there was a severe shock at P'orli, in 
Italy. 

We have received from the Johns Hopkins University a new 
number (vol. iii. No. 9) of the scries of “ Studies from the 
Biological Laboratory." These “ Studies," issued from time to 
time, contain most of the original scientific papers published by 
members of the Biological Department of the University. The 
editor and associate-editor are Dr. H. Newell -Martin and Dr. 
W. K. Brooks. The present number is a paper, by Dr. J. R. 
Duggan, on the inftuence of alcohol on the conversion of starch 
by diastase. 

In a statistical work which is being published, M. £. Levas- 
scor, of Paris, shows that the chances of living long at any 
given age are much greater now in France than they were before 
1789. Of 20cx> infants (under one year) 1186 survived in 1789 ; 
1460 survive at present. In 1789, 738 persons out of 2000 
reached the age of 40 ; the number now is 1110. In 1789, 144 
persons ont of 2000 lived to the age of 75 ; the number now is 
360. The death-rate of France is much the same as that of 
England, being rather superior at some ages, and inferior at 
others. 

Dr. DaoGEON, of Pekin, has at last published in Chinese a 
complete work on anatomy, at which he has been working for 
some years past. The printing was done by the press of the 
Tttng-W6n or Foreign Language College, and the whole expense 
was borne by the Chinese Government. In accordance with 
Eastern custom, the title-page of the book is written by one of 
the Chinese Mmistefi who is celebrated for his beAutifid catli- 


gra|diy, and there are seveiml prefaces by some of the 
officitds of the Empire commending the work to the itndy 5! 
their countrymen. There are In all six volumes^ two e(mtainin| 
the illustrations, six hundred being plates. The latter were 
on blocks by native artists. Copies were presented to all tl^ 
Ministers and other high officials. The companion srorh ip 
physiology is almost ready for the press. 

In an article on “ The Phylogeny of the Camelidm/' lately 
printed in the American NikiUralist extra, Mr. E. D. Cope 
points out that the development of the camel in North Amerii^ 
presents a remarkable parallel to that of the horse. The 
ancestors of both lines appear together in the Wasatch or lowest 
Eocene, and the successive forms develop side by side in all the, 
succeeding formations. Both lines died out in North America, 
and of the two, the camels only have certainly held their own In 
South America. The history^ of the succession of horses in 
Europe, although not so complete as that in America, extenda' 
over as wide a period of time. Not so with the camels. There 
is no evidence of the existence of the camel line in the OUt 
World before the Late Miocene epoch ; and so far as the exist- 
ing evidence goes, the New World furnished the camel to the 
Old. 

In the American MeteorologiccU yournal^ Mr. M. W. Harring- 
ton is giving a full and very interesting account of the Chinook 
winds. The “ Chinooks" are warm, dry, westerly or northerly 
winds occurring on the eastern slopes of the mountains of the 
north-west, beginning at any hour of the day, and continuing 
from a few hours to several days, Mr. Harrington says they 
may occur when a cyclone or anticyclone passes an such a 
course that the air is forced over the mountains from the western 
to the eastern slope. They are, therefore, winds similar to the 
“ fohn " of Switzerland. In adding them (as Mr. G. M. Dawson, 
of the Geological Survey of Canada, bad already done) to the 
class of winds of which the “fohn" is the type, Mr. Harring 
ton points out that he is simply adding another to an already 
extensive list. Dr. Jelinek, in 1867, called attention to the fact 
that winds on the eastern slopes of the Caucasus were of this 
character. A similar wind occurs under the lee of the Elburz 
Mountains. Trebizond is in the lee of a high range of moun- 
tains, and has similar winds. They are common on the north 
side of the Pyrenees, and on the south coast of the Bay ol 
Biscay. A similar wind has long been known in West Green- 
land, and lioffmeyer proved, some years ago, that it is of the 
same character as the “fohn." It has been felt as far north 
as 82I*! of latitude. Mr. Scott suggests that the hot winds oi 
South Africa and parts of Australia are of the same character, 
while the analogy is proved complete for the hot “north* 
westers " of the Canterbury Plains of New Zealand. 

The first number of the American journal The Ste/oem 
Indicator^ in its new form as a * quarterly, contains an article 
giving a glowing account of the general prosperity of the 
Stevens Institute. The advance secured is attributed mainly 
to the wise and energetic leadership of President Moiton, 
“To him," says the Indicatavy “Mongs the honour oi 
realising, more than twenty years Ago, when the InstitutH 
was first planned, that it would find its most uiefid 
work in the then almost unoccupied field of mechanical 
neering, and that to this work it should confine, for a serfoa ^ 
years at least, all its resources and efforts. How well the 
have succeeded is borne put by the long Ust of graduates winj 
have been sent forth into positions of honour and trust, of 
fiuence and remnnemtion, by Stevens Institute during the lip 
twelve years." 

C APT. Gates, of the ahip Z. Sch has reported to the 
Hydrographic Office ^t on A|>rit 19, 1886, when he 
Cape Horui on a voyage from San Franeitoo to Ll»eipoeh‘'^. 
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of tho water suddenly row from 42* to 44*, Thiok- I 
diiMi 'llie vessel was too close in shore, he httuM o6f three 
Its, after he had stood four hoars on this course, be 
id that the temperature had fallen to 43^. On a previous 
sge Capt* Gates noticed this warm belt. 

loMMtssioNER C01.MAN, of the Department lof Agriculture In 
United States* has issu<^ a Circular relating to the so-called 
itralian rabbit. He points out that this antmal~-the common 
bit of Europe*— has been very mischievous in Australia* and 
resses his belief that its introduction into America would be 
unnecessaiy and hazardous experiment. Mr. Colman is of 
aion that Congress should pass a law conferring upon the 
nmissioner of Agriculture the power to prevent the landing 
any animat* birrl* or other pest that might be injurious to 
icnlture ; and he cites the case of the English sparrow as an 
mple of the harm that may be done by species taken without 
j consideration from the Old \V?)rld to the New. 

The Swedish Government is anxious to acquire a colony in 
ica, and is consequently preparing an Expedition under the 
action of Lieut. A. Wester, formerly Chief of the Congo 
ition, Leopoldville. At the last meeting of the Stockholm 
:iety of Anthropology and Geography, Lieut. Wester reported 
the subject. The Expedition may probably start next summer* 

I will be absent about a year, making Cameroon its base of 
orations. The cost will be about 160,000 kroner (8000/.). 


\flR. Paul Bedford Elwell will publish shortly, with 
iBsrs. Whittaker and Co., an English translation of Gaston 
lnt^*s work on “ The Storage of Electrical Energy.” 


The eighth volume of the Journal of the Royal Horticultural 
^iety, just issued, consists of a valuable Report on the effects 
Ihe se\»ere frosts on vegetation during the winters of 1879-80 
I 1880-81. The Report has been prepared by the Rev. Geo. 
bslow, Honorary Secretary to the Scientific Committee of 
K Royal Horticultural Society. Most of the facts were 
kined by means of schedules issued in 1880 and 1881. 

I WORK entitled **The Australasian Federal Directory of 
ipraerce, Trades, and Professions,” will shortly be published 
|.ondon under the direction of Mr. J. W. F. Rogers, of Mel- 

g and Sydney. It has been compiled by the assistance of 
lousands of persons, many of them Colonial Government 
, and will give both in an alphabetic and a classified form 
liness addresses for over three thousand Australasian 
ips, large and small. Reviews of the social and commercial 
dopment of the eight colonies of this group will appear in 
Directory, with maps and gazetteer. 

N ingenious system of gas-lighting by electricity has been 
>dttced by Messrs. Woodhouse and Rawson. Gas can be 
ed on, lit, and tamed off from any convenient position 
ipective of where the gas-fittings are placed. The principle 
ttachment is like that of the portable electric gas-lighter — 
the gxis is lighted by an electric spark — but the general 
Qgcments are for permanent fitting. 


ITe have received the fifth and sixth parts of the fourth 
(me of Dr. L. Rabenhorst’s elaborate * * Kryptogamen-Flora 
Deutschland, Oesterreich, and dcr Schweiz.” The subject 
jt with is Bryinese : Stegocarpse (Acrocarpse). The text is 
y illustrated. 

HR second part of the Report for 1885 of the Chief Signal 
ier of the United States, is a separate treatise by Prof, 
lam Ferrel, entitled, ** Recent Advances in Meteorology, 
statically arranged in the form of a Text-book, design^ 
in the Signal Service School at Fort Meyer, and also for 
|md*book iE the Ollice of the Chief Signal Officer.^' It is 
Mt^s^^veiaase o£ 440 pAges, and is published by the U.S. 


The sixty ’fourth number of the Journal of the Society of 
Telegraph-Engineeri and Electeicuuii, contains The Pre- 
Determbaatiott of the Characteristics of Dynamos,” by Mr. 
Gisbert Kapp ; ** Some Experiments on Secondary Cells,” by 
Mr. James Swinburne ; and ** Some Magnetic Problems,” by 
Prof. George Forbes. Reports of the discussions on these 
papers are also given. 

A PERMANENT matrix excluder of draught and dust has been 
sent to us by Mr. T. J. Porter, the inventor. The excluder is 
made of a special composition inclosed in long, narrow strips of 
warm-coloured cloth, and moulded into a suitable form. The 
application of hot water enables the excluder to be formed into 
a long, narrow* solid, and permanent matrix round doors and 
windows. Mr. Porter says that it makes a practically air-tight 
joint, and entirely precludes the passage of draught and dust 
between doors and their casings, and windows and their casings. 

A HALIBUT weighing thirty-four pounds and measuring 41 
inches in length was captured lately in the lower Potomac, near 
Colonial Beach. It has been preserved in alcohol by the 
Smithsonian Institution* and a cast has been made and placed 
on exhibition in the U.S. National Museum. Science says this 
is the first authentic case of a halibut in fresh water. 

The additions to the Zoological Society's Gardens during the 
past week include a Short-tailed Wallaby {Ilalmaturus brachy- 
urus) from Australia, presented by Mr. Herbert Maude ; an 
American Flying Squirrel {Sciuropterus volucella) from North 
America, presented by Mr. A. R. Verschoyle ; an Egyptian 
Mastigure {Uromastix spinipes) from North Africa, presented by 
Mr. V. J. Chamberlain ; a Nepal Hornbill {Aceros lupal- 
ensis) from Nepal ; a Tuberculated Iguana {Iguana tuberculata) 
from the West Indies, deposited ; a BurchelPs Zebra {Equus 
burchelU) from South Africa ; two Adorned Ceratophrys {Cera^ 
tophrys ornaia ) ; an Anaconda {Eunectes murinus) from South 
America, purchased ; a Rhesus Monkey {Afacjcus rhesus)^ 
a Sambur Deer {Cervus aristotelis)^ two Collared Fruit-Bats 
{Cynonycteris coUarU\ born in the Gardens. 


OUR ASTRONOMICAL COLUMN 

Orbit of the Binary Star 14 (?) Orionis. — In the 
Monthly Notices for March, Mr. J. E. Gore publishes elements 
of the orbit of this binary, which is identical with O 2 98. Mr, 
Gore’s results, which he regards as only provisional, give a 
period of 190*48 years* time of periastron passage 1959*05* 
eccentricity 0*2465, and semi-axis major i''*22. A comparison 
of places computed from these elements with the observations 
extending from 1844 to 1887* shows considerable discordances in 
the position-angles* whilst the distances agree very closely. The 
orbit of this double star does not appear to have been previously 
computed. 

The Washington Observatory.— -Capt. R. L. Phythian, 
U.S.N., the Su^rintendent of the U.S. Naval Observatory, 
has published the programme of work to be pursued at the 
Observatory during the year 1887. From it we learn that with 
the 26-inch equatorial the obsemtions of double stars, of the 
fainter stars in the Pleiades, and of the conjunctions of the five 
inner satellites of Saturn with the minor axis of the ring, and 
of the angles of position and distances of Hvperion will be 
continued during the year. The small equatorial will be used 
for observations of comets and of occultations of stars by the 
moon* as well as of stars and asteroids required for purposes of 
identification. With the transit-circle it is proposed to complete 
the observations of miscellaneous stars for the ibrtbcoming 
transit-circle catalogue and also to observe the sun, moon, 
planets (major and minor), and stars of the American Ef^emeris* 
Photographs of the sun will taken daily, when mmctlcable* 
with the photo-heliograph of the Transit of Venus Gimamlssfea 
pattern* 

Names of Minor Plai^sts. — Minor planets Nos. 26^ and 
265 have been named Drei^ and respcotivdy. 
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nU ** bfelutvioar of niercaric aad chlorides is to be 

2«iotd hjf oonsideratiQns such as these. 

?o ^Kuifts such auestioos at all gatisfactorily» however, we 
ttlre to kitow taucn uiTre of the electrical behaviour of pure 
sd sahs. It U surprising how little accurate knowledge we 
isess on this subject, 

7mtp6isi(e BlectrolyUs^’^X assume it to be admitted that 
ther water nor liquid hydrogen chloride, for example, is an 
ctrolyte, although an aqueous solution of hydrogen chloride 
(ducts freely, and is electrolysed by an electromotive force of 
Utile more than a volt. 

The theory put forward by Clausius in 1857 in explanation of 
strolysis (cf. Clerk Maxwell’s “Elementary Treati^ on Elec- 
ity,” p. 104), has been widely accepted by physicists ; but it 
wjars to me that, on careful consideration of the evidence, and 
ecially of recent exact observations on conditions of chemical 
mge, it must be admitted, as I have elsewhere contended 
A. Address), that proof is altogether wanting of the exist- 
:e of a condition such as is pos\^lated by Clausius. Moreover, 
las been shown by Hittorf that cuprous and silver sulphides, 

\ by F, Kohlrausch that silver iodide, all unde^o electrolysis 
the so/u/ state : the partisans of the dissociation hypothesis 
uld, I j)resume, scarcely contend that it is easily applicable to 
:h cases as these. It also does not appear to afford any 
>lanation of the ahrupi change in conductivity which occurs 
solid silver iodide and sulphide as the temperature is raised ; 

' of the peculiar variation in conductivity which is observed 
diluting sulphuric acid with water. 

\.gain, 1 venture to think that the conductivity of a mixture 
compounds which themselves have little or no conducting 
(ver is accounted for in but an unsatisfactory and insufficient 
nner by the hypothesis put forward by F. Kohlrausch {Pogg. 
r//., 1876, clix., p. 233); there appears to be /i/r too great a 
Terence in the behaviour of the pure compounds, water and 
aid hydrogen chloride for example, and of a mixture — no 
composition apparently of either compound being effected by 
f electromotive force short of that which produces disruptive 
charge, although the mixture of the two will not withstand 
electromotive force of little more than a volt. Influenced by 
:se considerations, I am led to conclude that there is no 
Ufactory evidence that the constituents of the electrolyte either 
: free prior to the action of the electromotive force, or are 
marily set free by the effect produced by the electromotive 
ce upon either member separately of the composite electrolyte ; 
t that an additional influence comes into play, viz. that of the 
B member of the composite electrolyte upon the other while 
Ih are under the influence of the electromotive force. This 
luence, I imagine, is exerted by the negative radicle of the 
ler member. Assuming, for example, that in a solution of 
Irogen chloride in water the oxygen atom of the water 
lecule is straining at the chlorine atom of the hydrogen 
oride molecule, if when subjected to the influence of an 
ctromotive force the molecules are caused to flow past each 
ler-^the phenomena of electric endosmose may be held to 
ord evidence that in composite electrolytes the molecules are 
IS set in motion — it is conceivable that this influence, super* 
led to that of the electromotive force upon the electrolyte, 
y bring about the disruption of the molecule and conduction : 
short, that a state may be induced such as Clausius considers 
(he. state prior to the action of the electromotive force. 

^ large amount of most valuable information on the con- 
rion of dilution and electrical conduction in aqueous solutions 
» been recently published by Arrhenius, Boutv, F. Kohlrausch, 
d Ostwald. In his most recent paper, Ostwald {y&umal 
' pmaktisclie Cheme, 1885, xxxiL, p. 300) has given the results 
his determinations of the molecular conductivity in the case 
no less than al)out X20 different acids ; and it appears to me 
Lt many — indeed all<--of his observations afford most distinct 
deuce in favour of the view I have expressed above. The 
tieral result of his investigation is that the molecular conduc- 
ity increases with dilution : in other words, that the dissolved 
^stance exercises a greater specific effect, Anally attaining a 
ndmum ; it then diminishes, mi he believes this to be due to 
purities in the water, especially to neutralisation of the acid 
itmm of ammonium carbonate. The maximum, he appears 
thitk, would be the same for all acids if the dilution could 
ly intthedAur enough : in the case of monobasic acids it is 
mits ) ; it is twice this in the case of dibasic, 
wwf m cast of tribaalc, md so on. . 

I wm qmvte ii^ his results in the case of solutioau of hydro- i 
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gen chloride, bromide, iodide, Auoride, and silicon fluoride, v is 
the volume in litres which contains a weight in grammes co»e- 
spending to the formula of the dissolved substance — ^*4 
grammes of hy^ogen chloride, for example. 


V 

HCl 

HBr 

HI 

HF 


2 

.. 77-9 

8o*4 

80*4 


. 47*81 

4 

80-9 

83 ’4 

83 ’2 

6*54 • 

. 57*29 

8 

.. 83*6 

85*1 

84-9 

7*59 • 

. 62*20 

16 

.. 85-4 

86*6 

86-4 

10*00 . 

. 67*08 

32 

.. 87-0 

87*9 

87-6 

1314 • 

. 7 t *52 

64 

.. 88-1 

88*9 

887 

17*38 . 

. 75*01 

128 . 

.. 887 

89*4 

89-4 

23*11 . 

. 79*22 

256 . 

.. 89*2 

89*6 

897 

30*30 . 

• 8339 

• 

.. 89'6 

89 7 

897 

39*11 . 

. 91*62 

1024 . 

•. 89 5 

8o*S 

897 

49*49 • 

. 109*5 

204S . 

... 89*5 

88 -9 

89 'O 

59*56 . 

. 144*0 

4096 , 

... 88*6 

87*6 

87-8 

69*42 . 

. 187*1 

8192 


... 

... 

... 

. 226*6 

16384 


... 

... 

... 

. 258*6 

32768 



... 


. 282*6 


It will be observed that hydrogen chloride, bromide, and 
iodide practically behave alike ; the numbers for the chloride 
are, however, slightly lower than those for the bromide and 
iodide, and the maximum is not reached quite so soon in the 
case of the chloride. Hydrogen fluoride is altogether different ; 
its molecular conductivity is exceedingly low to begin with, and 
is considerably below the maximum even when v = 4096. But 
I would call special attention to the numbers for hydrogen 
silicon fluoride, which is commonly regarded as a dibasic acid : 
at first, as Ostwald says, it behaves as a monobasic acid of 
moderate strength — iodic acid, for example ; but the maximum 
for monobasic acids being exceeded, the molecular conductivity 
increases more and more rapidly, ultimately exceeding the treble 
value, 270. It must be supposed that it undergoes decomposi- 
tion in accordance with the equation — 

HgSiFfl + 2 H 2 O = Si02 4 6I1F. 

The noteworthy point is tke large excess of required to 
initiate this change : when v ^ 16 the solution contains less than 
I per cent. HgSiF^j, and at this point, according to Ostwald, 
decomposition probably begins ; but that it is far from complete 
even when a very much larger excess is present is evident from 
the fact that the maximum when v =. 32,768 is 282 and not 
above 400. 

Now it is well known that hydrogen chloride, bromide, and 
iodide are, practically speaking, perfect gases under ordinary 
circumstances : in other words, masses of* these gases would 
mainly consist of molecules such as are represented by the 
formulae HCl, HBr, and HI. It has been proved, however, by 
Mallet, that hydrogen fluoride at temperatures near to its boiling- 
point mainly consists of molecules of the formula HjF^ In the 
aqueous solution the molecules would be brought more closely 
together, and therefore it is probable that, even in the case of 
hydrogen chloride, bromide, and iodide, a certain proportion of 
more complex molecules would result : the relatively high boil- 
ing-Twint of hydrogen fluoride (19’ '4) renders it probable that in 
the liquid state this compound would at least partially consist of 
molecules more complex even than is represented by the formula 
HjF,. On the hypothesis put forward in this paper, the influence 
exercised by the one member of the composite electrolyte upon 
the other member during electrolysis is at all events mamly 
cxerdsed by their respective negative radicles, and the extent oi 
the influence thus mutually exerted by these radicles would 
depend on the extent to whi^ they are still possessed of ** residual 
affinity.** If the hydrogen chloride, bromide, and iodide are 
pre^nt chiefly as simple molecules, they should exert, 
almost the full effect which they are capable of exerting ; and the 
chief effect of dilution being to decompose the more complex 
molecules, conductivity should increase to but a slight extedt if 
the extent to which simplification can take place m but small. 
On the other hand, if owing to the formation of molecular aggre^ 
gates the residual affinity be more or less exhausted, the uMtidl 
conductivity will be low, and it will increase on dilution Only in 
proportion as these aggregates become broken op. 

It appears to me that the behaviour of the four hydrides under 
discussion is absolutely in accoidance with these sequinsmeiiti of 
the hypothesis. Evidence of the same kind is alforded by aU of 
Ostwald’s results. 

The behaviour of sektkms of nentzal 
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is very similar to that of acids ; abundant proof of this is afforded 
especially by F* Kohlransd^*s refined measnremeiits, of which an 
account has recently been j^l^^ed ( Wiei. Ann.^ i8S6» xxvl^ p« 
1 6a). I venture to think that a similar explanation to that above 
given for omdes will apply to salts ; and als> that the 1 )w mole- 
cular conductivities of salts as compared with corresponding 
acids may be regarded as confirmatory of my hypothesis. I 
think we must admit that the metals peneratly have less affinity 
than hydrogen for negative radicles ; if this be granted, we have 
at once an explanation of the fact that metallic salts are mostly 
fixed solids, few of which ate more than moderately soluble 
in water while many are veiy difficultly soluble or insoluble, 
whereas the corresponding aads are mostly volatile and readily 
soluble in water, if not miscible with it in all proportions. The 
affinity of the negative radicles being less exhausted by union 
with metals than with hydrogen, the fundamental molecules 
of salts are more prone to unite together to form complex 
aggregates. 

Arrhenius, who has studied the electrical behaviour of solu- 
tions of a number of salts, attributes the change observed in 
molecular conductivity on dilution — as I have done — to mole- 
cular changes ; but his deductions are all based on the accept- 
ance of the Williamson-Clausius hypothesis of dissociation. 

My hypothesis would also account for the increase in con- 
ductivity in composite electrolytes with rise of temperature. It 
is true mat as temperature rises the inffuence wbi^ individual 
molecules exert upon each other would be lessened ; but, on the 
other hand, the complex aggregates would become more and 
more completely resolved into £eir fundamentol molecules, the 
velocity of molecular motion would increase, and the tendency 
of the constituent atoms to remain united would be lessened. 
From this point of view the determination of the coefficient of 
change of conductivity with temperature in the case of sub- 
stances whose molecular conductivity increases considerably on 
dilution in comparison with allied compounds which exhibit only 
a slight variation in molecular conductivity on dilution affords an 
interesting sulMect for investigation. F. Kohlrausch has already 
pointed out (Pogg'. Ann., 1875, cHv., p. 236) that in the case of 
.all neutral salts, ‘*der Einffussder Temperatur auf das Leitungs- 
vermogen mit wachsender Verdunnung sich Anfai^werihen 
nabert, die zwischen engen Granzen liegen and the experiments 
of F. Kohlrausch and Nipjpoldt <si solutions of sulphuric acid 
{iHA., 1869, cxxxviii., p. 286) show that the resistance diminishes 
to a much greater extent for equal increments of temperature in 
concentrate than in dilute solutions. 

As concentrated solutions would be richer in complex aggre- 
gates than dilute solutions, these results are in entire ac- 
cordance with my hypothesis : it does not appear to me that 
they can be satisfactorily interpreted in terms of the dissociation 
hypothesis. + 

In cases where the inffuence of the one member of the com- 
posite electrolyte upon the other is but slight, it may happen 
that the effect of temperature in diminishing this inffuence will 
ootweigh that due to molecular simplification, and that, in con- 
sequence, conductivity will di uinish with rise of temperature ; a 
mixture of alcohol and ether would appear to furnish an example 
of this kind : according to Pleiffer’s recent observations ( 

Ann,^ 18S6, xxvi., p. 216), such a mixture behaves as a metallic 
conductor of very high resistance. 

The increase m conductivity of graphite and gas-retort carbon 
on heating, and the effect of light on the conductivity of (? impure) 
selenium and some other substances (Shelford Bidwell, Phys. 
Soc. Proc., ijp. 122, 256), appear to me to be also explicable on 
the assumptiM that in all these cases we are dealing with 
composite electrolytes. 

If any further proof be needed of an intimate connexion 
Wween molecular composition and electrolytic conduction, it 
is most conclusively afforded, f think, by the observations of 
W. Koblraosch on chloride, bromide, and iodide of ^iver ( IVied. 
Ann., 1882, xviL, p. 642). In the fused state, these compounds 
are better conductors than the most hlgbly^^ondtietifig mixture 
of sulphuric acid and water, which of all liquids is the b^t con- 
ductor at ordmaiy temperatures, but when the dumge from the 
f^d to the solid state sets In the mistanoe of noth silver 
chloride and bromide suddenly increases. No such change takes 
place, however, in the case of silver iodide. This iodide fuses 
^ Sp accorcling to Rodwell, but at about 540* according to 
Kohlramh; its electrical resistance increases only gradually 
wer It has become solid, and remains almost a linear function 
of the temperature daring an interval of 400®, until suddenly at 
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near 150* it increases enormously, this cha^e taking plaoe at 
the moment when, according to Kodwell TransM iBSa, ^ • 
P* ii53}» it passes from the transparent, plastic, amorphous . V 
solid to the opaque, crystalline state, the volume inoreariog 
considerably, Kohlrausch has proved most conclusively th 9 U ^ 
the solid iodide may undeigo electrolysis. It would seem that ^ ' 
almost immediately after solidification in the case of silver ^ 
chloride and bromide practically the whole mass consists- of 
complex aggregates so constituted as to be exceedingly bad 
conductors, but that such aggregates are formed mueti less 
readily by silver iodide. 

[To be continutd . ) 


THE MAZAPIL METEORIC IRON^ 

A MONO the large number of meteoric irons which have been 
" described, omy eight * are recorded as having been seen 
to fall. It is my pnvilege to be able to add a ninth fall to this 
short list, and one which may prove to be of exceptional scientific 
importance. This mass of meteoric iron I received in August 
last as a gift from my friend, Prof. Jos^ A. y Bonilla, Director 
of the Astronomicsd Observatory at Zacatecas, Mexico. He 
stated that it was seen to fall at about 9 p.m. on November 27, 
l88j, during the periodical star-shower of the “BieUds.** 
Suen is the unique interest of this meteorite, as shown by its 
history, that I have delayed announcing it until the evidence of 
its fall had been substantiated as thoroughly as possible. 

The general freshness of surface, which shows very perfedly 
the flow of the melted crust ; the presence of unustuiUy laige 
nodules of a very compact graphite ; the very slight superficial 
oxidation, and its dissimilanty to other meteorites of the region, 
are all interesting features of this iron, and serve to confirm the 
statement of its recent fall. When received it weighed about 
3950 grammes. Its present weight is 3864 grammes, or lo pounds 
4I ounces, troy. Its greatest length is 175 millimetres m 
measured diagonally across the mass. In its thickest part it 
measures about 60 millimetres. It could be described as a fiat 
irregular mass, covered with deep depressions, having a smooth 
surface (see Fig. l). 

The evidence of the fall is set forth in the following com- 
munication from Prof. Bonilla. 

(Translation).— ** It is with great pleasure that I send to you 
the uranolite which fell near Mazapil, during the night of 
November 27, 1885. That you may the better appreciate the 
great scientific interest this uranolite possesses, I will 

state that everything points to the belief that it beloi^s to a 
fragment of the comet of Biela-Gambart, lost since 1052. I 
here give you the history of this celestial wanderer. Co 
December 2 (188^ I received, to my g^at delight, from 
Eulogio Mijarei, who lives on the Conception Ranch, 13 kilo- 
metres to the east of the town of Mazapil, a uranolite, which he 
saw (all from the heavens, at nine o'clock on the evening of 
November 27, 1885. The fall, simply related, he tells as 
follows, in his own words .* — 

** * It was about nine in the evening when I went to the corral 
to feed certain horses, when suddenly I heard a loud hissing 
noise, exactly as though something red-hot was being plungeo 
into cold water, and almost instantly there followed a somewhat 
loud thud. At once the corral was covered with a phos- 
phorescent light and suspended in the air were small lummous 
sparks as though frr>m a rocket. I had not recovered from my 
surpri«e when I saw this luminous air disappear and there re* 
mained on the ground only such a light as is made when a match 
is rubbed. A number of people from the neighbourtiig houses 
came running toward me and they assisted me to quiet the horses 
which liad become very much excited. We all asked each other 
what could be the matter, and we were afraid to walk in the 
corral for fear of getting burned. When, in a few moments, we 
had recovered from our surprise, we saw the phosphorescttit 
light disappear, little by little, and when we had bro^ht )i||tts 
to look for the cause, we found a hole in the ground and ' 
ball of fire. We retired to a distance, fearing it would explode 

1 From th«f March wtmher of the Amerkem Jourtml Sekmoy vok ' 
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i ti«, Xookifsg up t^th« aky we saw from time to time 
or stars, wliiai soon went out, but without noise* 
e afUr a and found in the hole a hot stone, 

ki^ We coidd barely handle, winch on the next day we saw 
like a piece of iron ; all night it rained stars, but we saw 
ne la^ to tlie ground as they seemed to be extinguished while 
11 very high up/ 

** The above & the simple recital of the ranchman, and the 
snolite whidi fell is the one I send to you. From the 
mtrotts questions I have asked Sr. Mijares, I am convinced 
St there was no explosion or breaking up on falling. Others 
10 saw the phosphorescence, &c., were Luz Sifuentes, Pascual 
euz, Miguel Martinez, Justo Lopez, and some whose names I 
ve not obtained. Upon visiting the place of the fall I was 
rticular to examine the earth in and around the hole, and by 
reful search and washing the earth I found a few small bits of 
)n, which must have become detached from the uranolite when 
p^trated the earth, 


“ The hole was 30 centimetres deep. Frobably 
which was seen came from the volatihsation of the sitfnMe of 
the celestial body due to the high temperature acquired by 
friction with the atmosphere, and ofthis volatilised matter foUkig 
to the earth as an incandescent powder/' 

The above communication was followed by an account 
of the observation of the Biela meteors at Zacatecas by Prof. 
Bonilla and his assistants. (See Annals N.Y. Acad. ScL 
1887.) 

The locality of the fall is situated In latitude 24® 35' N. 
and in longitude 101® 56' 45" West of Gr^nwich. 

That no explosion was heard when this iron fell, is paralleled 
by the account of the fall of the fifty-six pound aerolite near 
Wold Cottage, Yorkshire, England, on December 13, 1795 ^ 
“This stone fell within 10 yards of where a labourer was at 
work. No thunder, lightning, or luminous meteor accompanied 
the fall ; but in two of the adjacent villages the sounds were so 
distinct of something passing through the air towards} Wold 



Fig. I.— ’MatapU Meteoric Iron. Weight 10 lbs. 440Z. troy (} natural sue.) 


bttage that several people went to see if anything extraordinary 
hd happ^ed to the house or the grounds " (L. Fletcher, “ An 
poduction to the Study of Meteorites,” 1886, p. 22). Con- 
rntng the aerolites which fell at 11.50 am., on June 28, 1876, 
IStkUdalen, in Sweden, “it is remarkable that no ineteor was 
jlible at the place where the stones fell, though it was seen over 
narlyall Sweden.” 

The surface of the Mazapil iron is of great interest. The 
jkply hollowed depressions entirely cover the mass (see Fig. 1). 
stidn black crust coats, the surface, and exhibits well the strise 
jr fiow, as seen on meteorites whose fall has been observed* In 
s^ven places nodules of graphite are noticed extruding from the 
irface (the engraving shows some of these), one of them is 
arly an ia^ in diameter. The graphite is veiy hard and 
[Utrently amorphous j troilite and schreibersite were noticed 
a section cut off for analysis and for the development of the 
unes of Widmanstatten. The crystalline structure (see Fig. 2) 
srell shown Intheengraviim (Ives' process) which is of natural 
Sk The lines are somewhat similar to that of the Rowton 
their width and distribution, and are very unlike the 
Imwn Meaican irons (kom Toluca, &c. 
i In Its sofliM^ and general flatness the mass bears a remarkable 


resemblance to the Hraschina, Agram, iron ^ which fdl May 26, 
1751. In its weight it is nearly like the irons of Rowton 


Fig. a.—Sectk}a of Mazapil Meteoric Xrou fnamral dw* 

( 7 J lbs.), Charlotte ( 9 I lbs.), Victoria West (dibs, doss.)^ and 
Kedagolla ( 9 I lbs.), whi<^ were all seen to falL 
Beitrto zur Geschkhte und Keam^ n 
Metalmiwien,**^ Dr. Carl voa Schreibeire, Wiea, iti 
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Mr. J« B. MAckhitosh has kitidly aimlysed a small fn^ment 
«kh m fallowing resuha^ whicb» for comparison with olher 
irons seen to fall^ I have placed in tabular form 1 M|B 


Icon 

NiMiqptiL 

Rnwton. 

Plight 

ChnHotW. 

Smith. 

Bithttrrilts.* 

Snidu 

91*260 

91*250 

S*5& 

91*15 

92*OCO 

Nickel 

784s 

8*05 

7*100 

Cobalt 

0-653 

0-371 

072 

0*690 

Phosphorus.. 

0-300 

0*06 

0*112 


100*058 

100*203 

99*98 

99*902 


Carbon is distributed all through the iron between the crystal- 
Ime plates, and it is noteworthy that this element was observed 
with the spectroscope as present, in the ** Bielids ” of November 
2 fy 18S5. Chlorine is also present and shows itself by a slight 
svrperfiaal deliquescence. Of this latter I will state that mo^t 
of the snifsce oxidation of the ferrous chloride has occurred since 
At^^t last. As yet no tests have been made to ascertain the 
amount of occluded gases, or to analyse the graphite nodules, 
and it is probable that this might only lead to results similar to 
those already obtained. Over the mass, where the crust has been 
accidentally removed, the lines of crystallisation (Widmanstatten 
figures) can readily be traced without etching the surface. The 
abiasion due to impact was very slight.' 

In conclusion, we cannot, from the very circumstantial account 
of the fall, and the corroborative evidence of the iron itself, 
which in several particulars contains heretofore unrecorded ob- 
servances, decline to receive this meteorite as the ninth recorded 
fall of an iron mass to the earth ; and perhaps at another period 
of the November “ BicUds ” this fall will he confinned in all its 
interestiugr details. The interest connected with this meteorite, 
because oi its beautifully marked axKl fresh surface, is enhanced 
bjf the concurrence of the time of its fall with the shower of the 
Biela meteors. 

I wish to express here my deep obligation to Prof. Bohilla for 
the interesting data concerning this meteorite and for the gift of 
the meteorite ibelfi and to Mr. Mackintosh also for his kind 
interest in making tne chemical analysis. 

William Earl Hidden 
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system of induced currents of any normal twe is fixed in «p«ee» 
but IS displaced relatively ta the field tbfoegh an nn|^, 

* arc tan psr 

in azimuth, in the direction of the rotation. 

In the most important normal types the distribution of 
current over the ellipsoid is one which has been indented by 
Maxwell {** Electricity/* § 67$) as giving a uniform magnetic 
field throughout the interior. 

In the higher ty|^s the current-function f h 9 l Lamd*s fime* 
tion, degenerating into a spherical harmonic when taro of the 
axes of the ellipsoidal shell are equal. Of the special forms 
which the conductor may assume, the most interesting is that in 
which the third axis (that of symmetry) Is infimtesimai^ so that 
we have practically a circular whose resistance p' vanes 
according to the law 

where p/ is the conductivity at the centre, a is the radius, and r 
denotes the distance of any poiht from the centre. In the most 
persistent type 

T = -. 

W 

This result is of some interest, as showing that the electrical 
time-constant for a disk of uniform resistance pi must at all 
events be considerably less than 4*93 

The problem of induced currents is then discussed, more 
l>articularly in the case of a circular disk, of the kind indicated, 
rotating in any constant magnetic field. In view of the physical 
interest attaching to the question, it would be interesting to have 
a solution for the case of a uniform disk ; but in the absence of 
this, the solution for the more special kind of disk here considered 
may not be uninstruct ive. 

In the most important types of induced currents, the magnetic 
potential A due to the field «« xzy so that the lines of force at the 
disk are normal to it, but the diction of the force is reversed 
as we cross the axis of z. The current-function relatively to 
axes displaced through the proper angle 4 in the direction of 
rotation, varies as 

In the next type A « - y*), and the curren t- func tion, rela- 

tively to displaced axes as before, varies as jr>' V i - 


Royal Society, March 24.— *^On KUrpsoidal Current 
Sheets/^ By Horace Lamb, M.A,, F.R.S. 

The paper treats of the induction of electric currents in an 
ellipsoidal sheet of conducting matter whose coiu^ctivity per 
unit area varies as the perpendicular from the centre on the 
tangent plane, or (say) in a thin shell of uniform material 
bounded by similiar and coaxial elUpsoids. The method 
followed is to determine in the first instance the normal types 
of free currents. 

When the normal types and their persistencies have been 
found, it is an easy matter to find the currents induced by 
given varying electromotive forces. Supposing that we have 
an external m^netic system whose potential varies as 
we can determine a fictitious distribution of current over the 
,^e!l, which shall produce the same field in the interior. If 
p denote the current-fanction for that part of the distribution 
adtfch is of aof specified normal type, <p that of the induced 
currents of this type, it is shown that 




ipT 
t -f 




where r is the eomapoodiog persistency of free currents. 
pr is very great thin becomes 


When 




in aciprdaace with a well-known prindi^. 

This method can be applied to the currettfs induced by 
rotation of the shell in a constant field, it beiiig kxtown from 
Maxweir* ** Electricity,’^ f 600, that the induced carrents are 
the same if we snftpMe the conductor to be fixed, and the field 
to rotate in the efjpotlto dbeetion. WImni the coiiinator is .sym- 
metrical above the lytia of totinkiB^ the camnl-lnnetlon of any 
normal type contains as. a factor cos mor sin /w, where m is the 
azimuth, and s is integral (or zero). When we apply MaxwelFs 
the mre^ding tmiacinr is where ^ k the 
angular velocity el .the rote^; and ww ea4% find tet the 


Note to a Memoir on the Theory of Mathematical Form ” 
(Phil. Trans. 1SS6, vol, clxxvH. p. i). By A. B. Kempe, M.A., 
F,R.S. 

The object of this note is to make some slight but important 
amendments of certain secdons of the original memoir (viz. secs. 
5. 7» 73 77» and 167), relating to the definition and use of 

what the author terms “aspects "of collections of things. An 
“aspect” of a collection of n thinp is that which is under 
consideration when to each individuar thtn^ of the collection we 
menially affix a distinctive dt^pree of prominence or other mark. 
These n marks may be regarded as interchangeable with each 
other, and ^e thus get |« aspects of the collection, of which 
some are undistinguishablc from each other. If the interchanges 
corresponding to a complete .system of undistingutshablc aspects of 
the collection .are given we know the “ fi»rm *"of the collection. 


March 31. — “On Clausius’s Characteristic Eouaiion for Sub- 
stances applied to Messrs. Ram^ and Young’s Experiments on 
Alcohol.^ By Prof. Fitzgerald, Trinity College, Dublin. 

This paper is an investigation of how far Clausius's equadon 

T I 

AV ** v - u , 0"(t' 4^ 

represents accurately Messrs. Ramsay and Young's experimental 
results. It is shown that, considering the enormous range of 
values to be represented. It represents the results remancibly 
accurately, except that from the volume of the Bquid, where 
alone the value of a is of ntudi consequence, it IbUows that a is 
not constant, but is a ftmetftm of both tbe tewparature md 


pressure. 

The paper conCansf a tdiort discussion "of the geometrM 
of the curves — a particular case of which is represented tms 
equation. 

* I find by ateihods simitar to Omtm waplarM by Lonl 
ipprorinato determiiiSott of varieui acomultal that 

C,G.RXwhvMfi«»i5kadariasamjw^ ^ 

todiiii and th« wkkutu pommfy* 


NATURE 


57S 


1^ oonpkd^i iir^th « hope that the velocity of sound in a sub- 
ihce near m critical point may be investigated, in order that 
! may hsow the two specihc heats under these exceptional 
ou fft ftanwisftffi 

Fhymieal Sfoclaty, March 26. ---Prof Balfour Stewart, 
esioimt^ in the chair* -^The following paper was read : — On 
epr^ti^oai preparation, and properties of the hnest fibres, 
w. C. V. Boys* The inquiry into the pr:>duction and pro- 
ttles of fibres was suggested by the experiments of Messrs, 
ibson and Otegory on the tenacity of spun gla^s, described 
fore Society on Febraaiy 12, and tne necessity of using 
eh fibres in eapeiiinents on which Prof. Riicher and the 
Ihor are engama. The various methods of producing organic 
»res such as siuc, cobweb, &c., and the mineral fibres, volcanic 
ass, alag wool, and spun glass, were referred to, and experi- 
sum shown in which masses of fibres of sealing-wax or Canada 
Isam were produced by electrifying the melted substance. In 
odncing ve^ fine glass fibres, the author finds it best to use 
ry small quantities at high temperatures, and the velocity of 
paration should be as great as^msaible. The oxyhydrogen 
t is used to attain the high temperature, and several methods 
obtaining a great velocity have been devised. The best 
suits obtained are given by a cross-bow and straw arrow, to 
e tail of which a thin rod of the substance to be drawn is 
m^ted. Pine is used for the bow, because the ratio of its 
ssticity to its density (on which the velocity attainable 
(pends) is great. The free end of the rod is held between the 
igers, and when the middle part has been heated to the required 
mperature the string of the cross-bow is suddenly released, 
us projecting the arrow with great velocity and drawing out a 
ng fine fibre. By this means fibres of glass less than i/io.ooo 
an inch in diameter can be made. The author has also ex- 
irimented on many minerals, such as quartz, sapphire, ruby, 
.met, feldspar, fluor-spar, augite, emerald, &c., with more or 
is su^ess. Ruby, sapphire, and fluor-spar cannot well be 
awn into fibres by this process, but quartz, augite, and feld- 
ar give very satisfactory results. Garnet, when treated at low 
mperatures, yields fibres exhibiting the most beautiful colours. 
>me very interesting results have been obtained with quartz, 
)m which fibres less than 1/100,000 of an inch in diameter 
ive been obtained. It cannot be drawn directly from the 
ystal, but has to be slowly heated, fused, and cast in a thin 
d, which rod is attached to the arrow as previously described, 
uartz fibre exhibits remarkable properties, as it seems to be 
fC from torsional fatigue, so evident in glass and metallic 
>res, and on this account is most valuable for instruments 
quiring torsional control. The tenacity of such fibres is about 
ty tons on the .square inch. In the experiments on the fatigue ! 
fibres great difficulty was cxperiencea in obtaining a cement ! 
sgnetically neutral, and sealing-wax was found the most suit- 
le. An experiment was performed illustrating the fatigue of 
sss fibres under torsion, and diagrams exhibited showing that 
e effect of annealing them is to reduce the sub- permanent 
foxmation to aliout i/io its original amount under similar 
nations. Annealing quartz fibres does not improve their 
rsional properties, and renders them rotten. Besides the use 
quarU for torsional measurements, the author believes that 
art* thermometers would be free from the change of zero so 
no^ng in glass ones. He exhibited an annealed glass spiral 
pable OT weighing a millionth of a grain fairly accurately, and 
10 a diffraction grating made by placing the hne fibres side by 
le in the threads of a fine screws. Gratings so made give 
nded spectra of white light. The author regretted that his 
per was so incomplete, but thought the results already obtained 
wild be of interest to the Society. Prof. W, G. Adorns con- 
itulated the author on his most interesting paper, and con- 
lered the results to be of great importance. He believed the 
ttded spectra exhibited by the grating were probably due to 
cmal reflection within the fibres. Mr. Cunyngham asked 
lether the glass mirror used in the torsional experiments was 
tgnetic, to which the author replied that this was probable, 
t even this assumption did not explain all the pe^arities 
served.^ A paper by Prof, Pickerii^ was postponed till the 
irt meetfhg, on Apnl 23. 

Edinburgh 

^ttitb;Meleorologic«l Society, March 30. — Half-Yearly 
^t^.— John Murray In the chair.— It was rmsorted 
had been recently adde^ via., Aherlour, 

mima oeeiieiitem tiiito the Meteorological Counetlliy 


which daily observations of temperature and rainfidl are tram 
mitted for the Weekly Weather Report issued by the Council for 
agricultural and sanitary purposes from the Socie^'s stations at 
I^rg, Glencarron, Fort Augustus, Braemar, Ochtertyre, Marche 
mont, and Glenlee. Messrs. R. M. Smith, John Murray, and 
J. Y. Buchanan were re-elected members of the Council. The 
work of collecting and discussing the sea temperatures round 
the Scottish coast, for which a grant of 50/. has been obtained 
from the Government Grant Committee, has been transferred to 
Mr. H. N. Dickson. The report from the Council enters some- 
what in detail into the physical and biological work carried on 
at the Scottish Marine Station. Six trips have been made since 
Tuly by the Medusa in the Firth of Clyde and connected 
lochs, during which observations of sea temperatures were 
taken at all depths from the surface to the 1::w>ttom, special 
attention being directed to the farther investigation of the 
remarkable and unexpected distribution of temperature occurring 
in this part of the ocean at certain seasons, as disclosed during 
previous trips of the Medusa. Dredging was also vigorously 
prosecuted, and all the specimens obtained have been determined, 
their anatomy investigated, and the results prepared for pub- 
lication by the staff of the Scottish Marine Station. This 
Station continues to be largely taken advantage of by biologists, 
for whom tables are provided in the laboratory free of charge, 
for prosecuting their zoological researches. As regards the Ben 
Nevis Observatory, it was reported that the subscriptions raised 
since the commencement of the present year for clearing off the 
debt and founding a low-level station of the first order at Fort 
William now amounted to 822/., thus bringing up the amount 
I contributed by the public since the establishment of the 
! Observatory in 1883 to nearly 8000/. — An address was then 
j delivered by the Hon. Ralph Abercromby, at the request of the 
I Council, on modern developments of cloud knowledge, with 
Ume-light illustrations of clouds from all parts of the world. It 
was shown that clouds were everywhere the same, and that the 
different forms of clouds which he had exhibited from all regions 
of the globe could be seen in Scotland. A modification of the 
present classification of clouds which has been proposed by Prof. 
Hildebrandsson, of Upsala, and himself, was explained and 
illustrated. He then dealt successively with the structure of 
clouds and their height, the atmospheric conditions concerned in 
i the formation of the different kinds of clouds, the remarkable 
results to which cloud-motions led as regards the nature of 
I cyclones and anticyclones, the forecasting value of clouds, and 
j finally the necessity of attending, in all efforts to interpret the 
indications of clouds, not merely to their forms, but also to their 
I surroundings. In moving a vote of thanks to the lecturer, 
Prof. Chrystal took occasion to refer to the great beauty of the 
photographs shown by the lime-light, which were highly 
1 appreciated by a large and influential audience. 

j Paris 

i Academy of Sciences, April 4, — M. Janssen, President, 

I in the chair. — Researches on certain phenomena connected with 
j the aberration of light, by M. Fizeau. The paper deals chiefly 
t with the nature of the phenomena that may be produced in the 
j reflection of a pencil of light on the surface of a mirror, assum- 
j ing this mirror to be endowed with a velocity comparable to that 
of light. — Stroboscopic method for comparing the duration of 
. vibration of two diapasons, or that of the oscillation of two 
i pendulums, by M. Lippmann. A description is ^iven of a very 
accurate process of making these comparisons derived from the 
stroboscopic method. — On the central calm in cyclonic storms, by 
M. H. Faye. This central stillness is found to be present in all 
tropical c;^lon^, persisting even beyond the 50'' latitude, but 
becoming modified according as the storm approaches the 
Pole without ever disappearing altogether.— On various 
effects of irritation in the throat, and especially on loss of 
sensibility and sudden death, by M. Brown-S^uard. 
Numerous experinmts tend to show that the skin of the 
throat possesses, like the larynx, but to a less degree, the 
power of arresting sensibility j also that the lai^mx, the trachea, 
and also, perhaps, the cuticle covering them, possess Use 
power of causing death under a mechanical irritation in UMu 
same way as the rachtdiaa bulb.— On the seiamio pbeno* 
inena of Februaty 1887, by M. Ch, V. Zenm. A pmnSdtim 
is suggested between these disturbances an<r atmospheric, elec- 
tric, and majgnetic phenomena and volcaiim wapmw so offen 
oeeumttg siintidtaimoiislyv-— Keetifl^ ef naicntsal, 

efrcular cnbics by means of the eHip^ ^tegmis, % li. G. de 
Longdmiwps. Bi wq^plement to Ide mm Um am^or 
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here establishes the tmpc»tafit generalisation that all these cables 
may be rectified by means of the elliptical int^rals. — On the 
voltaic arc« by M. G. Haneuvrier. A new process is described, 
by means of wMch the voltaic arc may be excited without pre- 
vious contact of the two electrodes. — taw of distribution of the 
rays and bands common to several spectra of bands, by H. 
Oklandres. Having already shown that the rays composing 
the same band may be divided into a series of identical rays, 
sudi that in each series the intervals between one ray . and the 
following run pretty well In arithmetical progression, the 
author here extends this simple law of distribution to the 
bands of the same spectrum of bands, indicating an analogy 
with the law of succession of sounds in a solid body. — Fatal 
accidents in electric workshops, by M. A. d’Arsonval. Some 
remarks are presented on the causes of these accidents, 
on their physiological effects, and on the means of pre- 
venting them. — Quantitative analysis of vanadic acid, by 
M. A. Ditte. It is shown that by observing certain precau- 
tions the method indicated by Berzelius, based on the insolu- 
bility of the vanadate of ammonia in sal ammoniac may be 
applied to the analysis of \Tinadium in the form of vanadic acid 
with satisfactory results. — On some aminoniacal combinarions of 
the sulphate and nitrate of cadmium, by M. G. Andre. Some 
details are given for the preparation of the ammontacal sulphates 
and nitrates of cadmium, with indications of their possible rela- 
tions to the c jrresponding salts of zinc and copper. — On the 
extraction and analysis of the vanadium occurring in rocks and 
mineral ores, by M. L* L’H6te. The method here described 
involves two operations : the extraction of the vanadium in the 
form of vanadic solution, and its analysis by means of titrated 
liquors, or by weighix^. — On the preparation of the propyl- 
amines and iso-amylamines, by M. H. Malbot. The observa- 
tions recently made by the author on the isobutylamines are here 
extended to the amines derived from various alcohols. — On the 
power of multiplication of the ciliated Infusoria, by M. E. 
Maupas. This power is shown to depend on three factors : the 
quality and abundance of nourishment ; temperature ; and the 
biological adaptation of each species from (he alimentary stand- 
point. — Results obtained by the preventive inoculation of the 
attenuated virus of yellow fever at Rio de Janeiro, by MM. 
Domingos Freire, Paul Gibier, and C. Rel>ourgeon. Of the 
1675 cases terminating fatally between January 1885 and Sep- 
tember 1 886, only 8 hi^ been vaccinated, and these at a time 
when the treatment was still imperfectly understood. In general, 
the mortality is now i per 1000 for the vaccinated, and 1 per 
100 for all others. 

Berlik 

Physiological Society, March 25. — Prof, du Bois-Rey- 
mond, Ifresident, in the chair. — Prof. Falk spoke on the in- 
fluence of extremes of temperature on the colour of blood. In 
persons either burnt or frozen to death the post-mortem patches 
present a strikingly bright red colour. The speaker has found, 
as the result of an experimental investigation, that temperatures 
of O* C., and below, lead to the colour of the blood Incoming 
bright red by causing the oxygen of the air to be more readily 
fixed and more stably retained by the corpuscles than is the case 
at ordinary temperatures. If, however, the blood has stood 
expc»ed to the air until putrefactive changes have set in, in this 
case the action of cold no longer makes the blood brighter in 
colour. Other experiments have shown that in animals killed 
by low temperatures the blood is bright red, not only in the 
peripheral p^s but also in the heart and great veasels. Also in 
numan bch^ frozen to death the blood even in the heart is 
sometimes observed to be bright red, although in most cases 
only the blood of the periphenu parts presents this appearance ; 
probably death has ensued from freezing only in cases present- 
ing the first of these two appearances. — The President read a 
communication from Prof. Fredericq, of Louvain, on Traubc- 
Hering carves. As is well known, a blood-pressure tracing 
recorded by a mercurial manometer, shows three distinct kin£ 
of corves (i) Curves of the first order, which are caused by 
the systole of the heart, (i) Curves of the second order, which 
make their appearance at lengthy intervals and are synchronous 
with the respiratory movements : these carves represent the in- 
fluence of the respiratbn on the blood-pressure. (3) Curves 
of the third order, which make their appearance at still longer 
intervals and were first described by Si^mtind Meyer ; thm 
have usuall)r been regaled as due to a rnythmic increase mid 
dimlaution in the activity of the vaso-motor centre. The curves 
described by Traube and Hering have untU now been regarded 


as belonging to the above-mentioned third brdcr of euripUi 
Prof. Fr^ericq, however, regards this as an incorrect view yk 
regards them as belonging to the second order, oorrespondfii 
to and produced by the respiratory movements. '^Dr. Worsts 
I stated that he has treated the caseine-Uke substance (see NATtntl 
vol. XXXV. p. 455) obtained by the addition of hydrogeU'-pei 
I oxide to white of eggs with ammonia, and finds that a pm 
I tion of this substance is thereby dissolved. Another prnrtioii 
however, is converted into a ropy mass, which on being drlo 
yields a horny substance, with a very marked affinity for colom 
ing matters, and which exhibits nearly all the characteristics o 
horn. He has further found that these two bodies undergo n 
change by the action of nitrite of soda on the white of ^gs 
By the addition of lactic or acetic acid he has obtained a yeflo!( 
precipitate which turned intensely red on exposure to the air j 
the same rei^ents applied to blood produced a black oolong 
tion.— Prof. £intz gave a short communication on the course q 
experiments which he has made in conjunction with Profin 
Virchow and Senator on C<j|,ti during his fast lasting over eleveii 
days. The results of the iiibestigation have not yet been com 
pletely put together, but will be communicated at an carl; 
sitting of the Physiological Society, 1 
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COEBEVS OUTLINES OF THE CLASSIFICA- 
TION OF PLANTS 

Outlines of Classification and Special Morphology of 
Plants, By Dr. K. Goebel. A New Edition of Sachs’s 
‘‘Text-book of Botany,” Book II. Authorised English 
Translation by Henry E. F. Gamsey, M.A. Revised 
by Prof. I. Bayley Balfour, M.A., M.D., F.R.S. 
(Oxford : Clarendon Press, 1887.) 

A ll botanists who hav^ been familiar, since 1882, 
with the original of this admirable work, will wel- 
come the present translation, while it will be of even 
greater value to the large class of students who were 
unable to make use of the German edition. The full 
importance of Prof. Goebel’s work will only be realised 
by those who have some acquaintance with the immense 
progress made in the morphology of plants since 1874,' 
when the last German edition of Sachs’s “Text-book” 
was published. Not a few of the most important of these 
discoveries are due to Goebel himself, and this fact, no 
doubt, partly explains the remarkable success with which 
he accomplished the difficult task of re-writing Sachs’s 
Second Book. Goebel’s work is, to all intents and pur- 
poses, a new one ; but, at the same time, Sachs’s own 
words have been incorporated in the new text in every 
case where the progress of the science did not actually 
demand a change. 

Important additions to our knowledge have of course 
been made since the first appearance of this work in 
Germany. These have been duly recorded, in the Eng- 
lish edition, by Prof. Balfour, who has wisely limited the 
additions to foot-notes. In one or two cases it might, 
perhaps, have been wished that these notes had been a 
little fuller. 

It will not be without interest to enumerate some of 
the more striking differences between this work and the 
corresponding portion of Sachs’s treatise. It must not 
be foigotten that Dr. Vines’s revised edition of the latter 
work bad already brought many of these points before 
English readers. 

The same fourfold division of the vegetable kingdom 
which was adopted by Sachs is maintained here, though 
it is pointed out that a division into three (Thallophytes, 
Archegoniatae, and Angiosperms) would be equally justi- 
fied. The practical advantages of the fonher arrange- 
ment are obvious. In the classification of the Thallo- 
phytes we at once recognise a great advance. The 
artificial “ sexual system,” as it has been called, is quite 
given up, and an arrangement adopted which is based, as 
far as possible, on the entire life-cycle of the plants in 
question. Most teachers of botany will already have 
long abandoned the groups of “ Protoph3rta, Zygosporeae, 
f Odsporeae, and Carposporese,” but it will be an immense 
: gain to students to have a more natural system embodied 
in a text^book. In Goebel’s system we have five main 
fronps. Of these, the first two (Myxomycetes and 
are kept separate from the rest, on the ground 
rf Aelr uncertain i^ationships. Then we have the 
Sdiixophytes, including the Cyanophycese or blue^^green 
' Vou X3tXV«---NO*9I2 


Algae on the one hand, and the Schisomycctcs or Bac- 
teria on the other. Then come the two main lines of the 
Algse and the Fungi, which are thus again recognised as 
constituting natural classes, after the separation of the 
lower groups above mentioned. 

The present arrangement is essentially that of De Bary, 
and no one will doubt that it approximates as nearly to a 
natural classification as our existing knowledge admits of. 
The fact that the conditions on which Sachs based his 
division have been repeatedly shown to vary among 
the most nearly related plants, is sufficient proof of 
the necessity for a return to less artificial views. It is to 
be regretted that no satisfactory place for the Diatoms 
has yet been found in classification. As regards the 
Myxomycetes, it will scarcely be doubted that they have 
no near relationship to any of the higher groups of plants. 
The fact that the fusion of the plasmodia is not accom- 
panied by a union of their nuclei shows that this process 
cannot be regarded as a sexual one. 

It will be observed that the Yeast-Fungi no longer 
appear side by side with the Bacteria, but are treated, 
in accordance with De Bary’s views, as reduced Asco- 
mycetes. 

In the Algal series, attention may be called to the 
interesting section on the Volvocineae, among which the 
transition from zygosporous to oosporous reproduction 
can be traced with special clearness. The discoveries 
relating to Acetabularia, Dasycladus, &c., show that a 
similar advance has taken place within the very distinct 
group of the Siphoneae, while even among the simpler 
Protococcaceae indications of an external differentiation 
between the sexual cells are not wanting. The account 
of the Phaeophyceae is of special interest from the same 
point of view, the series from Ectocarpus through Cutleria 
to Fucus showing the passage from simple conjugation of 
motile gametes to typical fertilisation of an oosphere by a 
spermatozoid. 

The treatment of the red sea-weeds shows, on the 
whole, a great advance, though we anticipate still greater 
changes when the next edition comes to be written. We 
may venture to express a doubt as to the view here 
adopted, that the Bangiaceae are simple forms of the 
Florideae. Schmitz has already shown how slight are the 
grounds on which this arrangement is based. It seems 
to us probable that a relationship of the Bangiaceae to 
the Ulvaceae may again be recognised in the future, as 
has already been suggested by Mr. Bennett. 

The account of the Characeae is little modified from 
that in Sachs, but it will be noticed that they are here 
treated as oosporous Chlorophyceae. The question of 
their systematic position will probably long remain 
insoluble, but there can be no doubt that they have 
little in common with any of the carposporous forms of 
Algae. 

Among the Fungi many changes will be found, of which 
only one or two can, be referred to here. The gradual 
progress of apogamous degeneration among the JPerono-* 
spore and Saprotegniese, so important for the Whole 
question of sexuality in Fungi, is folly described In the 
light of De Bary’s researches. 

Among other points, we may mention thO/flubrnnees hi 
I our knowledge of the . Lichens, espedally of tlieir 
i ductloot and also the view here adopted, that die Basted* 

cc : 
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mycetes arc wholly asocual Ibrms^ their so-called fruit 
representmg a complex gonidiophore* 

•Leaving the Hiallophytes, many signs of advance will 
be found m the description of the Muscineae. Attention 
may especially be called to the very clear account now 
given of the embryology both of the Liverworts and of 
the true Mosses. In a future edition a fuller account of 
the v^etative anatomy of the latter class may perhaps 
be looked for. 

In the group of the Vascular Cryptogams the changes 
have been very numerous, Goebers view of the essential 
distinction between the forms in which the sporangium 
arises from a single cell, and those in which a whole 
group of cells takes part in its formation, gives the clue 
to the arrangement here followed. Indeed, there is no 
part of the book in which the author’s own researches 
have given rise to more important results. The whole 
subject of the development of the sporangia, both among 
vascular cr>*ptogams and flowering plants, is one which 
Goebel has especially made his own. 

As regards other points, we may mention that the 
important subject of apogamy in Ferns is treated at length 
in the text, while the converse phenomenon of apospory, 
more recently investigated by Prof, Bower, is dealt 
wHh in an editorial note. The embryology of the 
whole group is treated much more completely than 
before, and illustrated by new figures. The brilliant 
discoveries of Treub in the Lycopodiacca? are shortly 
recorded in a note, but his most recent work did not 
appear in time to be noticed. 

Going on to the Gymnosperms, we find that the re- 
searches of Treub have here led to important advances 
in our knowledge of the Cycadea*. The Coniferse are 
treated very fully, and here it is more especially to thef 
labours of Strasburger that the most important pro- 
gress is due. To hhn arc to be attributed most of 
the recent discoveries on the development of the macro- 
sporangium and of the prothallus and embryo. It 
need scarcely be pointed out that these results, in con- 
junction with the investigations of the author himself, have 
demonstrated in every detail the homologies between 
Gynmo^>erms and Ptertdophyta long ago detected by 
the genhfs of Hofmcistcr. 

Before leaving the Coniferse, attention must be called 
to an error which has, curiously enough, survived through 
several editions of Sachs's **Text-bocdc,’’ and through 
both the German and the English versions of the present 
work. At the middle of p. 337 it is stated that in 
Juniperus the lowest of the three ceUs derived from the 
oospore divides into four cells, each of which gives rise 
to a rudimentary embryo, so that four nidhnentary 
enibr>'os proceed from one archegonium. At the bottom 
of the same page we find the following sentence ; “ But 
Pnra vulgaris agrees with Juniperus^ inasmuch as the 
lowest of the three primary cells of the su^^enso'r docs 
not divide, but forms only one rudiment." Of these two 
contradictory s t a tements the former », of course, the 
correct one ; in the sentence last t|U0ted, TAu/o should 
be read for juniperus. 

As regards the Angiosperttts, the most considenible 
changes introduced tehde to ffnt developtneitt of the i 
stamen 'On the one ’haiMl, and of the ovifle and ei d b i y o- 
sat tm fhe other, ttt iheihrme i ease It lseipeda% the ' 


work of Warming, in the latter that of Strasburger, to 
which our present knowledge of the facts is due. The 
treatment of all these subjects by the author of this book 
is singularly clear. The student will see how the homo- 
logies, which were so evident in the case of the Gymno- 
sperms, can also be traced here up to a certain point, 
while he will also see e.xactly where our knowledge is still 
deficient. 

The improved account of the embryology of Angio- 
spemis may also be noticed, especially the interesting sum- 
mary of Strasburger’s investigations on polyembryony. 

As regards the translation, both Mr. Garnsey and Pro! 
Balfour may be warmly congratulated on their success. 
Here and there a slight want o^ clearness may perhaps be 
noticed, but this is very rare, and scarcely any mrors have 
been detected. One on p. 17 may, however, be pointed 
out. It is there stated that in the Myxomycetes ‘^a 
plasmodium moves away from illuminated spots ; if a 
stronger light is thrown directly upon these spots, a num- 
ber of plasmodia collect in them." This does not express 
the fact as stated in the original, which is that, if the plas- 
7 n&dm be directly exposed to strong light, they form larger 
conglomerations. Again, at the top of p. 97, the phrase 
“/V/j should scarcely have been translated "into 
the air," in speaking of a submerged aquatic plant. 

The explanation of terms at the end of the book will 
be of the greatest possible value not only to students but 
to botanists. We may hope that it will materially con- 
tribute to introduce order into the chaos of our termino- 
log>% We are glad to sec the good old term spermate- 
sold replacing the inaccurate antherosoid^ and we could 
wish that ovum could constantly be used for oosphere. 
Where clear homologies with the animal kingdom can be 
traced, it seems a distinct loss to ignore them. 

On the other hand, we cannot feel satisfied with the 
word " sporoph>'te ’ for the asexual generation in the 
higher plants. "Sporophyte" is the correlative of 
“ spermaph) te," and has actually been used by Luerssen 
and others in the sense of a Cr>’'ptogam, as distinguished 
from the seed-bearing Phanerogam. We should have 
thought that the older terms "sporophore" and 
"oophorc" would answer every purpose. 

In conclusion, we can only say that the appearance of 
this book marks the most important addition to our 
morphological literature since 1875. D. H. S. 

MINERAL PHYSIOLOGY AND 
PHYSIOGRAPHY 

Mineral Physiology and Physiography. A Second Series * 
of Chemical ami Geological Essays^ with a General 
Introduction. By Thomas Sterry Hunt, M.A., LL.D. 
Pp. 688. (Boston: Samuel E. Cassino, 1886.) 

T his work, as its sub-title implies, is a continuation ‘ 
of the series of essays first published by Dr. Sterry j 
Hunt in 1S74, of which a second and revised cdl^on : 
appeared in i ^8. The essays which make up the pre- 
sent volume Imve with one exception, that on " The | 
Genetic Hiatofy of Grystafflite Bodes/ aheady appeared j 
in various adentfSc jottroals. j 

The principal tWt of the woik is explained and justi*j 
«ed %y it* attflwr hi tlw two fint «myt. Dr. Stenyl 
flont«dvosi^ ft fstuiit'to'ffie tOaer «nA vi&m fiiicftnh«|tj 
tg ike term ^plrrriOloiy*' I* eaiqfloyW tiw 
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' centuries ugo ; he maintains that ail the natural sciences 
fall into two great divisions, the descriptive or physio- 
graphical, and the philosophical or physiological. It 
, 5 seems scarcely necessary to p6int out that the term 
f physiology is now so universally restricted to the study of 
: the actions of organised beings that any attempt to make 
it include physics and chemistry, with a large part of 
geology and astronomy, as the author proposes, can 
scarcely be expected to meet with much success. In 
scientific terminology a struggle for existence is continually 
going on, and it is hopeless to fight against the results 
of selection ; to endeavour at the present day to revive 
the older and wider meaning of the term “ physiology,’* 
and to use it as a synonym for natural philosophy ” side 
by side with the modern and more restricted sense, must 
almost infallibly lead to confusion. Still more hopeless 
would it be to try and abolish the use of the term in its 
present accepted sense. 

In the third essay, on “ The Chemical and Geological 
Relations of the Atmosphere,” Dr. Sterry Hunt states 
and defends his well-known speculation concerning the 
replacement of the carbonic dioxide which is being con- 
tinually removed from the atmosphere by the processes of 
kaolinisation and of coal- formation. Rejecting the too 
obvious suggestion advanced by Stanislas Meunier and 
others, that the equivalent of the carbonic dioxide 
abstracted from the atmosphere by the processes in 
question may be returned to it from subterranean sources, 
the author insists that such supplies can only come 
from outside the earth’s atmosphere, and must be cosmical 
in their origin. The fourth essay, following up some of the 
ideas hinted at in the third, deals with ‘Celestial Chemistry 
from the Time of Newton,” and is principally occupied 
with a discussion of the nature of interstellary matter. 

The two essays dealing with ‘‘ The Origin of Crystalline 
; Rocks” and ♦'The Genetic History of the Crystalline 
Rocks ” are devoted to a destructive criticism of various 
theories which have been propounded to account for the 
origin of the crystalline schists and gneisses, and the 
attempt to supply a new one. As is well known, Dr. 
Sterry Hunt is one of those who maintain that all rocks 
of this class are necessarily of Archaean age ; unlike some 
of his contemporaries who share the same views, how- 
ever, he does not shrink from what he believes to be the 
logical conclusion from these premises, and maintains 
that the formation of such rocks must result from actions 
of a very different kind from any now going on upon the 
globe. According to Dr. Sterry Hunt’s idea, which he 
calls the ''crenitic hypothesis,” '' the crystalline stratiform 
rocks, as well as many erupted rocks, are supposed to be 
derived from a primary superficial layer, regarded as the 
last portion of the globe solidified in cooling from a state 
of igneous fluidity.” After the wonderful speculative 
flights of these two essays, Dr. Sterry Hunt returns to 
the ground of sober scientific thought in several essays 
, where ordinary chemists and geologists will not find 
themselves altogether out of their depth* 

The solid contributions made to mineralogical science 
fay the ambor of these essays may perhaps warrant aa 
on his part to deal with the difficult and involved 
mineralogicai classification. This subject he 
; has tinted io his essay, '* A Natural System Mlner- 
^ \ is promised » %«veaiiee 


on mineralogy now in preparation. Dr. Sterry Hunt 
dopts,as might be anticipated, a purely chemical classifl*' 
cation ; but his results, which differ In many important 
particulars from those both of Rammelsberg and 
Tschetmak, do not attract us by their simplicity, and 
seem perhaps needlessly obscured by the adoption of 
a very cumbrous terminology. 

The essay on The Geological History of Serpentines ” 
s one in which all the author’s peculiar originality and 
boldness are displayed in their highest perfection. That 
n the face of the results obtained by the study of rocks 
with the microscope, anyone could be found to maintain 
at the present day the aqueous origin of many, if not all, 
serpentines, may seem startling to those who have not 
read the author’s previous writings on the subject The 
dexterous gliding over difficult and dangerous places, and 
the elaborate “ figure-cutting ” on a few strips of appar- 
ently solid ice, constitute one of the most remarkable 
displays of courage and skill ever exhibited — even by the 
great mental athlete of Canada himself I 
The^Taconic” rocks have formed in North America 
the battle-ground for two rival schools of geological 
thought, exactly comparable to that afforded by the Alps 
to European geologists, and the Scottish Highlands to 
those of Britain. In the ninth and eleventh essays of the 
present volume, Dr. Sterry Hunt maintains and stoutly 
defends his well-known views concerning the origin and 
succession of the Archaean rocks. For him the most 
highly foliated schists and gneisses exhibit a stratification 
clearly due to some kind of sedimentation ; in the 
mineralogical constitution of these rocks he finds evi- 
dences of geological age more trustworthy even than 
those of the organic remains in the later aqueous deposits, 
and relying implicitly upon this kind of evidence, he has 
evolved a universal classification for the Archaean de- 
posits which he can apply equally to the rocks of Southern 
Europe and of British North America. At some of these 
results persons of less robust faith in Dr. Sterry Hunt’s 
methods can only give way to admiration,” as, for 
example, when igneous rocks which have been demonic 
strated to be intrusive in Secondary deposits, arc boldly 
claimed, on account of their mineral characters, as mem- 
bers of some Archaean “ system ” I 
Throughout the present volume, as in the former one, 
Dr. Sterry Hunt keeps prominently in view his claims to 
priority, and jealously defends the originality of many of 
the ideas he puts forward. We cannot but think our- 
selves that the claim to originality is one which he need 
take the smallest care to insist upon. If no name had' 
appeared upon the title-page of this remarkable work,, 
every chemist and geologist glancing at ks pages would 
have felt assured that its author could be no other than^ 
Dr. Sterry Hunt. 

OUR BOOK SHELF 
Through the Fields wilk Liemems. By Mrs. 

Caddy. TwoVols. (Ix>ndon : Loi>gmans> ai^ 
Co,, 1S87O 

This enthusiastic book is the fruit of the authors visit to 
the land of Linnaeus, and her journeys in his track. Its pur- 
pose is to tell the story of the fife and labours of Linn^s 
with the local colour so far as it may be restored from 
teaiporaiy aiid ottemevdsi end 
Ww M 
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sometimes, as in the story of his early struggles while a 
student at Upsala, and again at the period ofhis courtship 
and his absence from the object ofhis affectionSi with the 
air of the hero of a romance rather than the subject of sober 
biomphy, It was to be expected that such periods in his 
life^istory would properly take forcible hold of the 
sympathies of a lady biopapher. It may be said at once 
that the author has carefully consulted the proper authorities 
— Stoever, Pulteney, Smith, Jackson, &c., and duly acknow- 
ledged her indebtedness to them ; and occasionally, with 
more jubilation than mere complacency, her disregard for 
them when they fail by disagreement among themselves, 
or otherwise, to satisfy her. One can hardly say fairer 
than that. The first impression of the book is unfavour- 
able ; in fact, it is felt that one cannot take it seriously. 
That it is not meant to be so taken altogether is manifest 
from such statements as that ‘‘ by Hok rather than by 
Kr6k Carl’s name was enrolled,” &c. Apart from this 
kind of thing, however, there is often a temptation to 
smile at the wrong places. The author’s observations on 
men and things in general are frequent and fearless. For 
example, in discussing an architectural matter she wonders 
at “the usuaDy perccptiv'C Fergusson” not recognising 
the significance of a feature well known to ordinary 
writers on Swedish architecture. Doubtless Mr. Fergus* 
son would have valued this gentle way of describing him, 
so unlike the manner of those “ cock-a-hoop and over- 
bearing young scientific men ” whom the author prophesies 
will be charming at forty.” There is a superabundance 
too of quotations in the book beyond the legitimate 
quotations from Linnasus himself and writers of his life. 
Indeed, to put it in the fashion of that biographer of 
Linnaeus whom she calls “dear old Stoever,” she can rarely j 
keep her course clear of the Scylla of her own wisdom and j 
the Charybdis of miscellaneous quotations from Carlyle ; 
and a great variety of other writers. I 

The ancestors of Linnieus, his life from boyhood and j 
school-days, throughout his U niversity career, are discussed i 
with picturesque descriptions of the land and the people. 
We then come to his debut in the treatise on the sexes 
of plants, in answer to Wahlin’s “Nuptiac Arborum 
Dissertatio.” “ This,” we are told, “ was a blooming new 
idea in the summer of 1730.” He is then followed through- 
out his travels in Lapland, Dalecarlia, his fruitful visits to 
Holland, England, and France, bis return to Sweden and 
career at home, including his subsequent journeys — to the 
end. The-following passage will give a fair illustration 
of the style of the more extravagant passages in the 
book:— 

“ Linnaeus broke down : he dropped like the begonia at 
the last — the Bower that had always interested him so 
much, with its male and female flowers so graceful and 
80 differing. The common begonia, that most interesting 
and elegant of plants, is jointed all the way up, and as it 
withers the joints become separated and in shape like the 
bones of the human limbs ; they drop apart, and fall like 
dry bones upon the ground. This family is a botanical 
study in itself. * Many begonias are remarkable for the 
production of adventitious buds,^ ” &c. 

In spite of this amazing style it must be owned that 
apart from such small matters as spelling Linnean, in the 
name of the Society, “ Linnaean,” the book is wonderfully 
correct in the main features of the life of Linnaeus, and 
once the reader is accustomed to absurdities such as we 
have noted, it becomes a readable narrative. The worst 
of it is that one is hurried off to somewhere between China 
and Peru for an illustration of some sober fact, £tnd 
this 'rithout sufficient warning to the unwary reader. 

Sur une nouvelle Mithode de fadre des Mesures absolues 
de la Ckaleur rayonnante. Far Knut Angstrdm. 
(Upsal: Bcrltng, 1886.) ^ 

^this quarto pampb^t of seventeen pages (with a |Bate) 
the author claims to give a simple method for determin- 


ing the absolute measure of radiant heat, and describes a 
self-registering apparatus which gives the intensity of 
solar radiation at any instant, as also the total neat 
received by the absorbing surface in a given time. 
Two circular copper disks are alternately exposed to the 
source of heat and screened from it, and a thermo-electric j 
couple and galvanometer give the differences of their 
temperature. The method consists in finding accurately 
the average time for the temperature-difference of the two 
plates to be a given (small) amount, positive and negative 
in turns. By the aid of Newton’s law of cooling, which 
is applicable in this case, the author proves that the 
intensity of the radiation is proportional to the tempera-; 
ture-difference directly, and the time inversely, and that 
it is quite independent of the constant of cooling. To 
verify the last conclusion, the author measured with an 
instrument of this kind the radiation of a constant source 
of heat under varying conditions of cooling, and he found 
that the influence of cooling was completely eliminated. 

In the construction of the self-registering actinometer 
founded on this principle, the absorbing surfaces arcj 
those of a differential thermometer, and the temperature-' 
differences are marked by the movement of a thread of 
mercury in the communicating glass tube, Wlien the 
thread has moved a certain distance, corresponding to 
known temperature-difference in the two bulbs, an cl^tric 
circuit is completed, and an electro- magnet turns the 
instrument through 180”, thus reversing the positions od 
the screened and unscreened bulbs. By the usual clock j 
driven pencil and revolving cylinder, a curve is drawn on 
which the abscissa is proportional to the time, and the! 
ordinate to the number of turns which the instrument has| 
made in the time. It is then shown that at any instantfe 
the intensity of the radiation is proportional to the*^^^’ 
tangent of tne angle which the curve makes with the axis 
of abscissx, and that the total heat received in a given 
time is proportional to the difference of the ordinates cor-| 
responding to the beginning and end of the time. The 
constants by which these variables are to be multiplied 
must be found by comparison with an absolute instruraend 
like that already mentioned, and the necessity for this 
comparison may prove an obstacle to the general use of 
the instrument. Notwithstanding this drawback, th<j 
author claims for his invention that it gives results in 
accordance with those of the absolute instrument, and 
that it works as satisfactorily on stormy days as on caln 
ones. There is no doubt that the instrument is deservin 
of a fair trial, and a comparison of the results obtaine 
from it and from some other recent forms of actinometer 
would be of great value. 

The paper is carefully written and printed, and we havd 
noticed only two unimportant slips ; one on p. 9, last Itn^ 
but one, where 40*0 should be 41 'o ; and another on p. 16 
line 9, where p/us should be mains, T. H. C. 


LETTERS TO THE EDITOR 

[Tki Editor dots not hold kimulf rtsponsiblt for opinions 0, 
pressed by his correspondents. Neither can he undertake 
return t or to correspond •toUh the writers of^ r^ected man 
scripts. No notice is taken of anonymous communiceUious’^ 
[ The Editor urgently requests correspondents to ke^ their leitet 
as short as possible. The pressure on his space is so grti 
that it is impossible otherwise to insure the appearance ePi 
of communications containing in teresting and moud puts ^ 

Vitality and its Definition 

While warmly congratulating Prof. Judd upon the abilid 


While warmly congratulating Prof. Judd upon the abilid 
with which he has brought “out into clear relief the adalogii^ 
between the science deimngwith the mineral ku^om and tf 


between the science dealing witn tne mmerai KU^om ana t 
concerned with the antmaT and vegetable king&ms,” I \ 
but think he has a little understated the difference bt 
ofgaaic and inorganic matter. As tins has arisen fhnn a my 
conception of Mr. Spencer’s definition of life— a " 
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which ha« ptcTiouslycome before my notice in cases where other 
minds haTe looked at this same question — I venture to think you 
will allow tne a few lines to show from what it arises, in the hope 
of expounding a subject which, popularly understood, must 
undottDtedly aj^ear a little complex. 

If, instead or taking the “concrete equivalent ** of the defini- 
tion, which the Professor has taken* though it is only used in the 
original ‘‘for our present purpose, we take “ the broadest and 
most comidete dennition of life,” . . . cofitinuous adjust- 
mint if internal relations to external relations ” {“ Principles of 
Biology,” vol* i. p. 80), we shall find that the changes under- 
gone oy minerals, even the physiological changes, will not 
obviously come within it; for it appears to me that, in the 
illustrations named in last week’s Nature, the minerals only 
display a continuous adjustment of internal changes to external 
changes* A change in the incident forces produces a change in 
the mtemal molecular arrangement of the mineral ; a farther 
change in the forces \St followed hy a further molecular, or molar, 
rearrangement in the miner^, and so on. There is no antici- 
patory^ or induced^ change — this is the point — in the mineral, 
which will correspond with the change which usually is connected 
with, and is sequent upon, the first environmental change, as is 
the case with living organisms. A quotation from the “ Prin- 
ciples of Biology ” (vol. i. p. 79) in conclusion will, I hope, now 
make my meaning clear. “If a creature’s rate of assimilation 
is increased in consequence of a decrease of temperature in the 
environment ; it is that the relation between the food consumed 
and heat produced, is so re-adjusted by multiplying both its 
members, that the altered relation in the surrounding medium 
between the quantity of heat absorbed from, and radiated to, 
bodies of a given temperature, is counterbalanced. If a sound 
or a scent wafted to it on the breeze, prompts the stag to dart 
away from the deer-stalker ; it is that there exists in its neigh- 
bourhood a relation between a certain sensible property and 
certain actions dangerous to the stag, while in its organism there 
exists an adapted relation between the impression this sensible 
property proauces, and the actions by which danger is escaped.” 
The importance attachinp; to the word relation in this quotation 
has led me to emphasise it by italics. 

Churchfield, Edgbaston F. Howard Collins 


Oldhamia 

Prof. Sollas’s ingenious suggestion as to the origin of 
Oldhamia (Nature, p. 515 ; Proc. R.D.S. p. 355) undoubtedly 
deserves very careful consideration ; but it appears to me to leave 
some serious difficulties unexplained. P'or instance, the follow- 
ing occur to me after reading his paper and after examining two 
very fine specimens — one of O, antiqua^ the other of O. 
radiata — recently placed in my hands by Mr. R. H. Scott, 
F.R.S. I — (i) The “ puckerings, ” which are supposed to simu- 
late the organism, are more definite in their boundaries than is 
usually the case with the ridgy or wavy “rucking up” which 
often occurs in phyllites as a first stage in the production of 
AurweUhungsclivage, (2) While I can trace down into the mass 
of the slate a certain puckering, I am at present unable to 
connect it with the Oldhamia visible on the upper surface. 
(3) As Prcd“. Sollas himself remarks, it is difficult to account for 
the peculiar branching form of Oldhamia. As it happens, during 
the last two or three years I have seen many examples of 
puckered phyllites, but never met with anything like Oldhamia. 
This difficulty in the case of O. antiqua seems to me almost 
insuperable. (4) In some cases I can detect two s^ets of mark- 
ings crossing one another, so that the surface of the stone shows 
a reticulate structure, one set of lines being less definite than the 
other. This looks very much as if one branch of an organism 
were lying on the top of another ; but I cannot account for it by 
mechanical movements alone. (5) The constancy of character 
in the marking is also a difficulty. One would expect every 
stage of development from the least to the most imitative. 
Now^ though the Oldhamia is often indistinct, it certainly seems 
to me more like bad preservation than imperfect development of 
a structure. 

Of course I do not in the least question the accuracy of the 
observations made by Mr. Teall and Prof. Sollas on the struc- 
ture of the Bray Head rock : I only doubt whether the relation 
of this to Oldhamia can be regarded as proved. However, I 
aul having some slides prepar^from the above-named sped- 
menst^a hope that they may help in solving my diffidilties. 

23 Banning Eoad, Kw,, April 5 T. G. BoNttnY 


Disappearance of Bishop’s Ring in Colorado 

The reddish ring about the sun first distinctly appeared here 
(at the base of Pike’s Peak) on November 22, 1883. Foi 
several days before that date, a faint discoloration of the region 
about the sun had attracted my attention. This gradually grew 
more intense, and, on the day mentioned, became unmistakable. 
The subsequent history of Bishop’s ring as seen at this place 
is, in brief, as follows : — 

The colour was most intense during the winter of 1883-84, 
and diminished in brightness from that time until its disappear- 
ance. At first it was visible almost all the time. Later, it 
appeared only at the time of cold storms, which were accom- 
panied by great vertical movement of the air, or when, for any 
reason, the clouds reached to a great height. It was, on the 
average, brighter during the winters than in the summers ; dso, 
it was brighter when the sun was near the horizon. ^ Many times 
in cold weather there has been not a trace of the ring, although 
the air was so clear that peaks a hundred miles distant were dis- 
tinctly visible from the heights behind this city. At other times the 
ring has been very bright when the air was so ha^ that the 
mountains only ten miles away were hardly visible.^ During the 
later months of 188$ it was invisible most of the time, but sud- 
denly fiamed out in wonderful intensity at the time of the great 
norther of January 9-1 1, 1886. Then for about two'months it 
frequently appeared in the morning, or towards evening. During 
the warm months of 1886 it was not seen. On October 15 
appeared distinctly. About a week later it appeared very faintly 
a few times, and since then I have not been able to see a trace 
of it. My observations have been made at elevations of from 
6000 to a^ut 13,000 feet, and there was but little apparent dif- 
ference in intensity at the different elevations. It is well known 
that the atmosphere here is, in general, very dry and transparent. 

The diffraction-ring was often more coppery, almost rosy, in 
tint at the time of the northers, and in the thickening haze in 
the upper air preparatory to hailstorms. The great intensity of 
the colour at such times, and its peculiar tint, and that, too, 
irrespective of the amount of haze in tlie lower atmosphere, 
makes it probable that the ring was in part due to diffiraction on 
ice-particles. If so, the ice-particles m^ themselves have been 
due to precipitation on dust-particles. The fact that no diffrac- 
tion-ring has been seen around the sun during the past winter is 
not conclusive, for we have had no great northers, the season being 
unusually mild. But the disappearance of Bishop’s ring for so 
long a time makes it certain that, even if there can be a circum- 
solar glow due to diffraction on ice-particles, yet the proper 
conditions for such a ring are realised only rarely, except when 
there is a great amount of volcanic dust in the air. 

Colorado College, Colorado Springs G. H. Stone 


Iridescent Clouds 

Several brilliant displays of iridescent clouds have appeared 
here during the past winter. One, on January 19, lasted for 
more than two hours during a “ Chinook ” wind. A mass of 
closely-connected cirro-cumulus clouds formed at a great eleva- 
tion directly over the eastern base of the Rocky Mountains, and 
thence extended eastward as far as the eye could reach. The 
western sky was clear. As the clouds dnfted slowly eastward, 
new clouds formed along their western border. Tne western 
limit of the clouds was for several hours nearly stationary, then 
slowly advanced westward opposite the direction of cloud- 
motion. Along the western border of the clouds were many 
projecting tongues of cloud. At one time I counted seven com- 
lete spectra at the thinner parts of the clouds — all showing 
ands of red, green, and violet. There were also about twenty- 
five spectra lowing only one or two of the colours. The larger 
of these iridescent spots were about lo” in diameter, and they 
varied in distance from C to more than 45” from the sun. Their 
tints were intensely brilliant. There were also great numbers 
of minute iridescent spots where the colours were in great con- 
fusion — a phenomenon which is very common here. They 
sometimes are so numerous as to simulate Bishop’s ring. 

Colorado Springs, Colorado G. H. STONE 


A Claim of Priority 

In connexion with the letter ofM. Ventosa headed as above 
in your issue of March 31 (p* ^ should be glad if you 

would let me refer to a note which was appended to my paper 
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OS **Caatinuous Calculating Machines^*^ in the Philosophical 
Transactions of the Royal Society, part ii., 1885. 

This note, whilst giving due priority to M. Ventosa in the 
matter of oftt of the two features of the sphere and roller 
integrator, described in the above paj>er, a feature at which 1 
need scarcely say I Unived quite independently, points to the 
fact that tins forms but a part of the integrator in question. 
AVhen combined with the other portion, that integrator is a cil- 
cttlating machine in the widest sense of the term, I have shown 
that in addition to giving the value of 

where y is any linear function of jr, other varieties of the 
mechanism obtain the value of such expressions as 

f Hx)Ft(x) . . . Fn(x).ix, 
and 

f j <»(■»■. 

and also by a converse process give approxiniaiely the value at 
any instant of jR where 


1 liadnot before to day seen the paper of Mr. F. J. Smith in 
the PkU, Ma^. (August jS86), referred to by M. Ventosa. On j 
jip, 381 and 382 of my paper above alluded to will be found a j 
descriptipn of an integrator which is practically identical with 
that of Mr. Saiith, as 1 have no doubt he will admit when he 
reads that description. With that integrator hollovt) brass balls 
were employed for the very purpose suggested by Mr. 
Smith. The instrument was, however, al>andoned in favour of 
more convenient forms, one of which was actually employed by 
that gentleuian upon his “ergometer ” at the Inventions Exhi- 
bition, together with some very ingenious integrators of his own 
design. There is, I would say, one point of dilTerence between 
the integrator described by Mr. Smith, and that by myself. 
The movable arm in the former a])peara to be guided by a pin 
in a straight slot. Now* in the “sine” form, of which this 
integrator is an example, this pin should move in the arc of a 
circle, and it would be interesting to know if ap])roxiraatcly 
correct results have been obtained with what is in some respects 
a more convenient practical device. 

If. S, Hllk Shaw 

University College, Liverpool, April 9 


The Vitality of Mummy Seeds 

1 RCcAP with much surprise in Nature of March 31 (in Prof. 
Judd's defence of his statement as to the longevity of seeds) 
that ** competent botanies have cited the case of the germination 
erf seeds taken from ancient Egyptian tombs as authentic.” 
Many eicperhncnts have been made as to the length of time seeds 
may retain their power of germina'ing, by Robert Brown, 
Hensiow, and othm, with mteresiing results as to the long- 
evity <rf some ; but my impression is, and I venture to make 
h puhHc, that conij>etent botanists have universally condemned 
as utterly worthless the evidence given in supjwrt of alleged 
instimces of the germination of nrnmmy seeds. No scientifically 
reajKinsihle person has, so far as I am aw'arc, pu: the fact on 
record. In these circumstances, therefore, the results of the 
suceessful experiments referred to farther on by Prof. Judd as 
having recently been made, possess the greatest intererf, and 
botanists will look forward eagerly to the details which it is to 
l)c hoped will fioon be made public. Hitherto the fruitful source 
of error has been the deception at the outset of the credulous 
experimenter by the Arab. In fact, the mummy wheat of one 
well-known traveller grew up in the form of {fa/s^ *a plant not 
cultivated by the ancient Egjq>tia«s, but now grown in the land 
they inhahned*— though this did not shake hb faith in the 
genuine sou ce of his supply. In the present case, however, the 
statement nuade in faith by so high an authority as Prof. Judd 
leads UK to anticipate that the tmdertakinj has been hedged in 
^ J saf^oards demanded by a pure dUtivaiioa of 

undoubtedly genuine material. Gaoege MueEAY 

7 Onslow Place, South Kensington, S.W., April 5 


Sol*r Halos 

In the forenoon of March 6 the sun was surrounded by a 
series of halos of the form shown in the diagram. The sidn of 
each arc, marked with a wavy or saw-toothed outline, was red» 
and the opposite edge blue ; but no colour at all was visible In 
the horizontal belt nor in the farthest -out halo (H^). This I 
sketch shows the appearance at about 9 a.m. ; as the sun rose ^ 
higher, the horizontal belt got a curve upwards at each side — 
f.v. it continued to be parallel to the horizon — and was prolonged ^ 
inside till it almost touched the sun. The two mock-suns 



were distinctly on the outside of H,, and were coloured red i 
next the sun, and blue outside, their reds about coinciding , 
with the blue of Ilj. I'he following arc some of the measure- 
menu : — 


Sun to western mock-sun ... 
,, eastern ,, 


II3 (two measurements). 


...j 


*3 46 

23 42 

79 56 
81 23 


The halo H. has, I believe, been very seldom seen, and there 
aie only ihiee estimate^ of its radius on record ; two of these 
make it 90“, and the third makes it 85’ to 90^ It will ^ seen 
that our measurements— both about 81* — 'are considerably less 
than any of the former ones. R. T. Omokd 

Ben Nevib Observaior>’ 


On the Character of the Beds of Chert in the 
Carboniferous Limestone of Yorkshire 

It may be of interest to geologists to kno v that I have lately 
ascertained that the beds of chert which occur in the limestones 
of the 'V'eredale series of Yorkshire are distinctly of organic 
origin, and that, in fact, they are comixjsed of the heterogene- 
ously-mingled st>icu1es of disintegrated siliceous sponges The 
beds vary from 3 itkclrcs to 18 feet in thickness, and the lime- 
stones in which they are interbedded are nearly exclusively com- 
posed of the broken-iip remains of crinoids, thu*; showing a 
well-marked alternation of periods in which sponges and 
crinoids succeeded each other. The spicules can only studied 
in thin microscopic sections of the rock ; in some cases they are 
very perfectly preserved and their axial canals arc clearly shown ; 
in other examples only vciy faint outlines can lie made out. 
They appear to belong for the most part to the same group of 
HexacUnellid sponges as the recent genus Hyjlonema, but 
Mooactinellid spicules, like those of the existing genus Kemera, 
are also very nu nerous in some of the beds. Sucm an enormous 
accumulation of the debris of siliceous sponges proves that these 
organisms were as abundant in the Carboniferous as in the 
Cretaceous seas 

The beds of chert referred to arc exposed near Harrogate, and 
at Richmond, Yorkshire, and they arc remarkalrfy tfcveloped 
at Arkeodale, about fourteen miles above Richmond. 1 am 
indebted t> Mr. J. G. GoodchBd, of the Geological Survey, for 
directing my attention to thb W-aamed IficSUty. Owing to 
their resistant cbaracier, fragments of the bods ore also widely 
disirtbttted in the boulder-clays to the eouth of their imterops, 
and 1 have met with them in these clays near York. 

It has been known for some time that the remains of siliceous 
8{>oQge8 are of com non ocettrvenoe In the Cathemiferout chert 
of Ayrshhe and of cerUdst parts of Ireland, bat tb^ do not 
appear to have been noticed hioietto In the corresponding b^s 
of Yorkshire. 1 hope sborily to give a mom detmled descrip^ 
tion of thek prmeipal charactera, GiOEOg J. HtKBX 

Croydon, April a 
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Tlt« 2lte0nhi Oxy^hydrogren X^ighf 

I HAVE been interested in the brief note you gave upon Prof, 
linnemEnn’s lurconia lights and as I have for several years been 
endeavouting to obtain the alleged wivantages of this earth as a 
luminant, and with very different comparative result^ if you 
will allow me briefly to state these, it may posslb’y be or service. 
Zirconia has been stated by Du Motay to be the '*most 
luminous ** as well as most refractory of earth<«, and if it indee<l 
be so, its advantages would be very great. I have made many 
fruitiest attempts to procure me of Du Motay*s own pencils as 
prepared and sold many years ago, but none seem now obtain- 
able ; if any reader possesses, and can lend me, one for trial (all 
the better if he can share in or witness it), I shall be exceed- 
ingly obliged, in the interests of improved optical projection. 

with die assistance of Mr. Chadwick, of Manchester, Mr. 
H. G. Madan, of Eton College, and a third gentleman, of 
Leeds, my own experiments have been made with small cylin- 
ders about 9 millimetres diameter, compressed from three differ- 
ent samples of zirconia. The incandescent surface was the flat 
end of such a cylinder. « 

The first sample was sold as ** pure *’ by Hopkin and Wil- 
liams, many cylinders were tried of it. It was very largely 
contaminated with soda, which might in time have volatilised ; 
but a more hopeless impurity was the large quantity of silica, 
which quickly fused into a thick yellow glaze. The light was 
most inferior, but the reddish tinge presently noticed was 
not conspicuous in this sample, which was worthless as an 
illurainant. 

The second f ample was prepared by my I^eeds colleague, 
largely by blow-pipe processes. It stood the flame much better, 
and contained far less soda, which rapidly lessened under the 
flame. It contained, however, considerable silica, which could 
be observed through dark glasses to seethe and melt into ridges. 
When this took place, the light rapidly diminished, and was 
never near that of a lime cylinder, though at one time respect- 
able,^ Also, Assures appeared in the face. But the peculiar 
physical projjerties of the earth were conspicuous, and chiefly 
Its extraordinary nott' conducting power. With a powerful jet 
(capable of yielding 700 candle-power on a lime cylinder) play- 
ing upon the small surface described, the full incandescence 
barely reached the edge of the disk, and the bright portion only 
extended about 2J millimetres up the cylinder, bounded by a 
definite line. At this line *a crack all round l)egan to appear, 
which gradually deepened, until at length the incandescent 
layer separated and fell off. The glow was of a mod pronouncetl 
reddish character. 

The third sample was procured by Mr. Madan from Herr 
Schuchardt, of Gbrlitz ; it is stated to be prepared “especially ’* 
for the oxy-hydrogen light, and is sold at the rate of 18 marks 
for 10 gramnries, of which about half is required to form a 
cylinder. This sample shrank enormously when heated, both 
in powder and when first compressed — showing that it was very 
largely hydrated — and had to be re* crushed and compressed 
again before anything could be done with it. It was much 
more free from silica, and half an hour of a powerful jet only 
produced a slight {jlaze or polish on the face. The rcdiiUh 
glow was very prominent in it also. The most serious fault, or 
difficulty, was that the circular crack fonneil and deepened 
much more rapidly than in the preceding, and the layer separ- 
ated in less than half an hour. I fear this unequal shrinkage 
and its effects will alone be a great obstacle, unless— which I 
much regret we did not test omerimentally— the thin layer itself, 
as detached, should prove sufficient, held in a platinum loop- 
Possibly it might crack no further. 

But the light was again poor compared with a good lime. Mr. 
Madan had the plug crushed and re-made, and tested the light 
photometrically in his own laboratory at Eton. Compared with 
a good qiiarry lime, the zirconia taken as unity was only i : 2 *^, 
with the same jet. That is a very startling difference. It is 
true that the incandescent surfaces are probably in about the 
same proportion, so that the brilliancy per unit of surfact may 
be about the same. But then the incandescent surface of the 
zirconia cannot be increased, owing to the non conducting 
Mperties already alluded to ; so that the fact remains, so far as 
lllutpinatkm is concerned, that we can only get with zirconia, or 
with suoh samples as I was able to obtam, about otte-ikird of the 
1^8^ we can get from a good lime. 

Tibis result is so diligent from that stated by Prof. Linnemann, 
by Du Motay, that some explanation seems neoes- 
*nry^ r thmk ft lies in the fact that Continental operators do 


not use nearly such powerful jets as are often used in England, 
where we obtain 6oq to 700 candle-power. Several Continental 
jets have come into my hands, none of which would give a good 
light, as a first-class magic-lantern” lecturer understands it, 
f.A sufficient to illuminate a disk 2$ feet in diameter. Prof. 
Linnemann’s own jet, of which I have seen the drawings, 
though it has the useful property of condensing the heat into a 
very small spot, is only a form of the “ blow- through,” as 
usually called ; and when he remarks upon the “ unsteadiness ” 
of the mixing jet, he shows that he is not practically acquainted 
with it in a good form. Again, I was given by Mr. W G. 
Lettsom some time ago a sample of an “ improved ” composi- 
tion sold in Germany instead of limes, and stated to be ''much 
better” for oxy-hydrogen purposes ; my jets simply burnt holes 
clean through it (a prism of a^ut 18 mm. diameter) in less than 
a minute. Now it is noticeable that with a blow-through jet, of 
about 200 candle-power, the zirconia does compare much more 
favourably, and is about as bright as the lime. 

I write this, however, with a last hope of getting “more 
light ” on the subject. If we could only get the whole light of 
a good lime-cylinder into the small disk (which is all that can 
be heated) of zirconia, the advantage would be very great : the 
parallel or other beam from the lantern from sucli a radiaot is 
as sharp as from an arc light, and every Professor knows what 
that means. 700 candle-power without trouble — who does not 
long for it ? It will he observed that each of the three samples 
described behaved differently, and it is in this fact lies my cnief 
hope of any success yet ; otnerwise it is the decided opinion of 
all who have shared in these experiments, that the vaunted zir- 
conia light is a sheer delusion. If any reader of these columns 
knows of purer samples to be procured commercially (I know 
Draper*s process, but am no practical chemist, and have neither 
time nor means to prepare samples myself) ; or can tell me if the 
peculiar red noticed is characteristic of the earth itself or 
of some impurity ; or has tested lanthana or any other of the 
more refractory earths ; or can in any way assist me in what is, 
in its way, a matter of some importance to the science lectu-e- 
room, T shall feel much obliged for any communication fromi 
him, either here, or to Lewis Wright 

7 Beaumont Road, Hornsey Rise, N. 

The Production of Newton’s Rings by Plane Soap- 
Films 

Lord Rayleigh, in his recent lecture at the Royal Instita- 
tion on “ The Colours of Thin Plates,” introduced Sir D. 
Brewster’s experiment, in which circular rings instead of the 
usual straight bands arc produced in a vertical soap-film by 
causing a jet of air to impinge very obliquely upon the film near 
its edge. The particles are thus thrown into a vortex- motion, 
and the centrifugal tendency causes the film to become tihinner 
at the centre than at the edge, so as to produce very fair rings 
of colour. 

Perhaps it may be worth mentioning that the same effect 
may be produced with greater regiilarity and less risk to the 
film, by giving the ring to which it is attached a mpid move- 
ment of rotation in its own plane. A shallow brass cup, about 8- 
or 9 cm. in diameter, the edge of whicli is turned inwards and 
rounded so .as to give it the following section, 
is mounted on a horizontal sprndie so that it can 
be turned rapidly in a vertical plane (any ordinary 
smooth running multiplying-wheel arrangement 
will answer, but a small electromotor is by far 
the most convenient). The edge of the cup is 
just dipped below the surface of the soap-solu- 
tion, and then the socket at the back is 
fitted on the spindle and rotation commenced. Al firtst the 
straight horizontal bands of cr*lour maintain their form and 
position, for the reason which Lord Rayle^h well explained ; 
but, as tire speed increases, the adhesion of the film to edge 
of the aip, and the cohesion of its particles, caitse it to ta]ce^> 
gradually the motion of the cup ; and, as the mass accumolatas 
at the circumference, very perfect drtruiar cin^ mo 
which can be projected with brilliancy on a screen by the 
lime-light. H. C. Madan 

Eton College 

Bamtrd*tt Second Comet 

There would appear to be some danger that the observiitton 
of the above comet may be relinquished radinr prenmtoipdsiv^ 
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It i» atlW sufiic\cnt\y bright for observation vhen viewed with out 
larger telescopes ; and, as far as I am aware, there are no pub- 
lished ephemerides later than March 27. To remedy this want, 
I subjoin places calculated from the elements of Dr. Palisa for 
Greenwich mean midnight for the period during which the moon 
ill be absent 



R.A. 
h, n. s. 

Decl. 

. +3% 54-6 • 

Log 

April 13 . 

.. a 5* 34 

.. 0*0183 

r» 15 • 

.. 2 51 a . 

■ +37 3'a 

0*0222 

» 17 . 

.. 2 49 36 . 

• +37 *a’3 • 

©•0265 

19 • 

2 48 12 . 

+ 37 20‘6 

0*0311 

„ 21 

.. 2 46 52 . 

. +37 28-6 .. 

. 0*0360 

M 23 • 

• 2 4S 35 ■ 

• +37 36-4 ■ 

0*0412 


John I. Plummer 

Orwell Park Observatory, April 1 1 


Sunspots 

In the summary in regard to solar activity in 1886, published 
in Natuice for March 10, p. 445, it is stated that, during the 
period from October 31 to December 12, *‘on six days only out 
of the forty-two could there l>e discovered on the sun any trace 
even of a spot, and on those days only one tiny spot could be seen, 
As observed in this locality, there were formed, in the midst of 
the faculae which came into view on November 14, one sjx>t on 
November 15 and two spots on Novemljer 16 ; all having dis- 
appeared on November 18, when observation again became 
po^ible. On December 8 the first of a group of spots which 
made a complete transit across the sun’s surface appeared- On 
December 9 this group consisted of three spots, w’hich persisted 
until the 13th at least, gradually increasing in size. A 
period of sunspot minimum is best adapted in certain regards 
to the study of the relations of solar outbursts to magnetic and 
auroral phenomena ; hence precision at such times, in reference 
to details of the character here indicated, is not unimportant. 
Lyons, N.Y., March 30 M. A, Veedejr 


02one 

My attention has been drawn to a letter in your issue of 
January 13 (p. 248), respecting the production of ozonised air for 
respiration in pulmonaiy complaints. I beg to inform W. H.” 
that there is at present no convenient electrical apparatus devised 
for use in a room, that would electrify the air with sufficient 
power to be of much service. A simple plan for obtaining ozone 
in small quantities is to mix very gradually three parts of strong 
sulphuric acid with two parts of permanganate <if potash in a 
jam-pot, and place the vessel unaer the bed. Ozone will be 
given off from this mixture for some weeks. 

1 should be glad to hear the experiences of “ W. H.*’ 
inhaling oa^nised air “Just sensible to the smell,” as 1 am of 
opinion that this strength of ozone is rather too great. 

Your correspondent is misled in hupposing that the Engadine 
hotels possess appliances for ozonising the air of corridors, 8cc. 
It is only the M^loja Kursaal which ha.s adopted my device for 
this purpose. The electric current used is taken off from one 
cf the dynamos used for lighting. A short description of the 
plan is given in the third edition of my “ Alpine Winter,” p. 84. 

Upper Engadine A. Tucker Wise 


green ooloar at sunset at sea h the sun shining tkrmigh th! 
water? This cannot be the cause, for 1 have num ttnM 
observed this colour at sunrise behind the mountaW Madoni 
or Copo Zaferano, which, from the Observatory, appear hi|^ 
on the sea horizon than the 5un*s disk. That is to say, th 
phenomenon occurs when, for the observer, the sun is entitel 
above the marine horizon, and no part of the disk can shin 
through the water, A. RlC<S> 

Palermo Observatory 

[This is a well known and obvious effect of atmospheric n 
fraction. — En.j 


A Sparrow chasing Pigeons 

“ E. A. C.” inquires in Nature of last week (p. 536), whethi 
any of your readers have oliserved the sparrow chasing pigeons 
This habit of the sparrow is very common ; I have myselr oflc 
observed it, and 1 apprehend that few who keep pigeons hav 
not frequently seen such attacks. The pugnacity of we sparroi 
did not appear to me to be the result of any previous quarre 
with the pigeon, as I never saw the former attack the latte 
except on the wing, and always from underneath. 

Cnirbury, Beckenham, Kent, April 12 J. JennbrWeir 


A Question for Chemists 

Is it known that a mixture of glycerine and permanganate c 
potassium will take fire spontaneously immediately after bein^ 
mixed? If so, I should be glad of any reference to the fact. 
Bradford Wm. West 


T//E PARIS ASTRONOMICAL CONGRESS 

T 'HE International Congress called together by th< 
French Government to take steps to obtain i 
photographic chart of the heavens was opened on Satur 
day at the Obsen^atory of Paris, and, from the informa 
tion which has reached us so far, it would seem that it! 
labours are likely to have a result of the highest import 
ance for the science of this and succeeding centuries 
The following Directors of Observatories are already ir 
Paris, or are expected : if half of them really come, there 
will be such a meeting of astronomers as has rarely beer 
seen: — 


Bailiaud, Toulouse Obser- 
vatory 

Bakhuyzen, Leiden 
Beuf, La Plata 
Christie, Greenwich 
Cruls, Rio de Janeiro 
Donner, Helsingfors 
Dundr, Lund 
Folie, Brussels 
Gill, Cape Town 
Gyld^n, Stockholm 
Krueger, Kiel 
Oom, Lisbon 


Perry, Stonyhurst 
Peters, Clinton (U.S.A.) 
Pujazon, San Fernando 
Rayet, Bordeaux 
Russell, Sydney 
Schoenfeld, Bonn 
Struve, Pulkowa 
Tacchini, Rome 
Thiele, Copenhagen 
Trdpied, Algiers 
Vogel, Potsdam 
Weiss, Vienna 


Electrical Discharges in the Doldrums 

1 QUITE agree with the Hon. Ralph Abercroniby as to the 
continuous electrical discharges in the doldrums ; so is there a 
contmaoas discharge of ram. I do not, however, agree with 
him in thinking that the electrical discharges are in any way 
directly connected with earth-currents. I should say they are 
due to electrical discharges on the top of the shower clouds, 
unaccompanied by thunder. It would be interesting to know 
if travellers in the centres of Africa and South America have 
observed this phenomenon there. 

David Wilson -Barker 


Green Light at Sunrise and Sunset 

Mr. R, T. Omonu, of the Ben Nevis Observatory, in 
Nature of February 24, p. 391, asks whether the cause of the 


Besides these Directors of Observatories, and of course 
all the astronomical members of the Institute, there are 
other astronomers, such as Messrs. Common and Roberts 
from our own country, and Messrs. Lohsc (from Germany )j 
Winterhalter (from Washington), and Hasselberg (from 
Pulkowa), whose presence is most important. 

The French Government, the Academy of Sciences 
(with Dr. Janssen as President), and Admiral Mouchez (the 
Director of the National Observatory of Paris), seem to 
have done all in their power to facilitate the labours, and 
even to provide for the comfort, of the various dei^ates 
and others representing the various nationalities ; and at 
the opening ceremony the manner in which the Institute 
and Government are doing all they can was evidenced 
by the fact that the address which was delivered by 
M. Bertrand, the eminent mathematician, on bdialf m 
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^ Academy of Sciencea, was followed by another, made 
; by M. Flotirens, the Minister of Foreign Affairs. 

They certainly manage these things better in France! 
a scientific meeting at Greenwich Observatory, 
addressed by the head of the English Foreign Office ! 

Wiat M. Flourens said had better be given in his own 
■ %Otds 

Messieurs, — 

J*ai I’honneur de vous souhaiter la bienvenue au nom 
.dela France, qui vous offre ici sacordiale hospitalitd. 

Je me fdlicite que cette mission me soit dchue de vous 
; complimenter au nom du gouvernement de la Rdpublique, 
’■ de vous remercier d’avoir acceptd les invitations qui vous 
‘ ont adressdes par Tdminent et sympathique directeur 
de notre Observatoire. 

Cest une grande oeuvre que celle que vous allez entre- 
prendre, et, grdce aux lumi^res que vous nous apportez de 
tous les points du globe, mdner k bonne fin. Dans la 
poursuite de cette oeuvre, vous aurez, je n’en doute pas, 
Fappui de tous les gouvernements, qui sont animus 
aujourd’hui d'une noble Emulation pour le d^veloppement 
de la science. En tout cas, le concours du gouvernement 
de la R^publique fran^aise, au nom de laquelle j’ai Thon- 
neur de parler, vous est d^rs k present acquis. 

Vous allez, dans une fdconde et cordiale entente, Jeter 
Jes bases de Texdcution d’une carte du ciel dont la pre- 
cision depassera de beaucoup non seulement tout ce que 
Ton avait realise, mais encore tout ce que Ton avait ose 
r^ver jusqu’k ce jour. Par une merveilleuse application 
de la photoCTaphie, de cet art si riche en resultats impre* 
vus, vous allez diriger I’oeil humain dans des profondeurs 
oil, k Faide des plus puissants telescopes, on n^avait pas 
cru possible de le faire penetrer. Le nombre des etoiles 
inconnues jusqu’ici, dont I’existence sera ainsi reveide, est 
incalculable. 

Ce sera pour votre nom, messieurs, une gloire eternelle 
d'avoir apportd votre prdcieuse collaboration k Tinaugura- 
tion de cette grande entreprise, et le jour de Touverture 
de ce congr^s marquera dans les annales de la science 
humaine. 

Une drc nouvelle s’ouvre pour Pastronomie physique 
comme pour I’astronomie mathdmatique, qui vont avoir 
k leur disposition un moyen d’investigation, de controle, 
de precision qui dtendra dans une proportion inddfinie la 
fdconditd de leurs recherches. Vous allez dcrire la 
prcmidre page authentique des transformations et des 
modifications de la mati^re cosmique, c’est-k-dire Thistoire 
de Funivers lui-mdmc. 

Je voudrais complimenter, par leurs noms et par leurs 
oeuvres, chacun des savants illustrcs qui sont rdunis dans 
cette enceinte. Mais j'abuserais des prdcieux et trop 
courts instants de notre rdunion. Nos h6tes trouveront 
bon que je les honore tous en la personne de leur doyen, 
de Fillustre M. Struve, dont le nom est si sympathique k 
la France et dont on ffitait nagu^re le vingt-cinqtndme 
anniversaire comme directeur du cdl^bre observatoire de 
Poulkova. 

Agrdez, messieurs, avec mes voeux les plus sinc^res 
pour la rdussite de vos efforts, la nouvelle assurance du 
concours du gouvernement de la Rdpublique. 

Prof. O. von Struve replied to this address in a short 
and impressive speech, and the Conference proceeded to 
elect omcers. 

Admiral Mouchez, the Director of the Observatory, 
was elected Honorary President, and Prof. O. von Struve 
Acting President. As Vice-Presidents, Messrs. Auwers, 
Christie, and Fizeau were elected ; as Secretaries, 
. Messrs. Tisserand and Bakhuyzen, assisted by Dun^r 
andTr^ied. 

. The Conference then proceeded to pass the following 
reiolations : — 

\ X^) The ;^gTess realised in astronomical photography 

V ffmders it absolutely necessary that the astronomers of the 


present century should undertake a conjoint photographic 
record of the heavens. 

(2) This work shall be undertaken at certain stations to 
be selected, and with instruments identical in all essaitial 
points. 

(3) The principal objects sought to be attained shall 
be : — 

(a) To record the i^eneral state of the heavens at the 
present time by obtaining data which will enable us to 
determine the position and brilliancy of all the stars down 
to a certain magnitude, to be hereafter agreed on, with 
the greatest precision possible ; the magnitudes to be 
expressed according to some photographic standard to be 
hereafter determined. 

(d) To fix upon the best means to utilise at the present 
time the various data furnished by photographic processes. 

After these resolutions were passed, the Conference 
proceeded to appoint a Committee of nineteen members 
to consider the kind of instrument to be employed, and 
the lowest magnitude of star it will be necessary to 
register. The Committee appointed consists of the fol- 
lowing astronomers : — MM. Auwers, Bakhuyzen, Christie, 
Common, Dundr, Fizeau, Gill, Paul Henry, Janssen, 
Kapteyn, Loewy, Rayet, Roberts, Peters, O. von Struve, 
Tacchini, Thiele, Vogel, and Weiss. When this Com- 
mittee has brought up its Report, the other questions will 
be considered by a number of Sections, to be appointed 
to consider and report upon them to the Conference. 

Hospitality is not lacking to make the labours of the 
Conference as light as possible. Admiral Mouchez, who 
gave a soz'rce on the evening of the 19th, gives a banquet 
on the 24th. The astronomers are to be received by the 
President of the Republic, and also at the Th^ktre 
Fran^ais by the members of the Institute, on Saturday. 
There is also to be a ball at the H6tel Continental, given 
by Le Comit^ des Amis de Science. 

We warmly congratulate French men of science upon 
the magnificent results obtained by their countrymen 
the Brothers Henry, which have been among the causes 
that have brought the Conference together. If all goes 
well, the work of the Conference will mark an epoch in 
the history of astronomy. 

HOMERIC ASTRONOMY 

1 . 

'T^HE Homeric ideas regarding the heavenly bodies 
were of the simplest description. They stood, in 
fact, very much on the same level with those entertained 
by the North American Indians, when first brought into 
European contact. What knowledge there was in them 
was of that ** broken kind which (in Bacon^s phrase) is 
made up of wonder, Fra^ents of observation had not 
even begun to be pieced in one with the other, and so 
fitted, ill or well, into a whole. In other words, there was 
no faintest dawning of a celestial science. 

But surely, it may be urged, a poet is not bound to be 
an astronomer. Why should it be assumed that the author 
(or authors) of the “ Iliad ” and “ Odyss^ possessed 
information co-extensive on all points with that of his 
fellow-countrymen ? His profession was not science, but 
song. The argument, however, implies a reftecting back- 
ward of the present upon the past. Among unsophisti- 
cated peoples, specialists, unless in the matter of drugs or 
spells, do not exist. The scanty stock of gathered know- 
ledge is held, it might be said, in common. The property 
of one is the property of all. 

More especially of the poet. His power over his 
hearers depends upon his presenting vividly what they 
already perceive dimly. It was part of the poetical faculty 
of the Itnacan bard Phemius that he “ knew the works of 
gods and men H (« Od,” i. 338). His special function was 
to render them famous by nis song, wbat he had beard 
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concerning them he repeated ; adding, of his own, the 
marshalling skill, the vital touch, by which they wore per- 
petuated, He was no inventor : t^e actual life of men, 
with ks tnmsdguring traditions and bailed aspirations, 
was the material he had to work with. But the life of 
men was very different then from what it is now. It was 
lived in closer contact with Nature ; it was simpler, more 
typical, consequently more susceptible of artistic :reatmen^ 

It was accordingly looked at and portrayed as a whole ; 
and it is this very wAo/em^s which is one of the principal 
charms of primitive poetry. An irrecoverable charm ; for 
civilisation renders existence a labyrinth of which it too 
often rejects the clue. In olden times,- however, its ways 
were comparatively straight, and its range limited. It 
was accordingly capable of being embraced with approxi- 
mate entirety. Hence the encyclopaedic character of the 
early epics. Hu warn nihil alicuum. Whatever men 
thorght, and knew, and did, in that morning of the world 
when they spontaneously arose, found a place in them. 

Now, some scheme of the heavens must always 
accompany and guide human existence. There is literally 
no choice for man but to obser\e the movements, real or 
apparent, of celestial objects, and to regulate his actions 
by the measure of time they mete out to him. Nor had 
he at first any other means of directing his wanderings 
upon the earth save by regarding theirs in the sky. They 
are dsns to him standards of reference and measurement 
as regards both the fundamental conditions of his being- 
time and space. ^ 

This intimate connexion, and, still more, the idealising 
influence of the remote and populous skies, has not been 
lost upon the poets in any age. It might even be possible 
to constiuct a tolerably accurate outline-sketch of the 
history of astronomy in Europe without travelling outside 
the limits of their works. But our present concern is with 
Homer. 

To begin with his mode of reckoning time. This was 
by years, months, days, and hours (“ Od x.469, xi. 294). 
The week of seven days w’as unknown to him ; but in its 
place we find (in the “ Odyssey,’' xix. 307) the triplicate | 
division of the month used by Hesiod and the later Attics, 
implying a month of thirty, and a year of 360 days, cor- 
rected, doubtless, by some rude process of intercalation. 
A corresponding apportionment of the hours of night into 
three watches (as amongst the Jews before the Captivity), 
and of the hours of day into three periods or stages, pre- 
vails in both the “ Iliad '' and “ Odyssey.” The seasons 
of the year, too, were three— spring, summer, and winter 
— like those of the ancient Egyptians and of our Anglo- 
SaxoA ferefathers ; ^ for the Homeric Opora was not, 
pr<^>er}y speaking, an autumnal season, but merely an 
aggmvation of summer heat and drought, heralded by the 
rising of Sirius towards the close of July. It, in fact, 
striedy matched our dog-days,” the dies caniculares of 
the Romans. This rising of the dog-star is the only indi- 
cation in the Homeric poems of the use of a stellar 
calendar such as we meet full-grow*n in Hesiod’s “ Works 
and Days.” The same event was the harbinger of the 
NUe-fio^ to the Egyptians, serving to mark the opening 
of their year as well as to correct the estimates of its 
length. 

ine annual risings of stars had formerly, in the absence 
of more accurate means of observation, an importance 
they no longer possess. Mariners and husbandmen, ac- 
customed to watch, because at the mercy of the heavens, 
could hardly fail no less to be struck with the succes- 
sive efiacements by, and re-emergences from, the solar 
beams, of certain well-known stat s, as the sun pursued his 
yearly course amof^t them, than to note the epochs of 
such events. Four stages in these periodical fiuctuations 
of visibility were especially marked by primitive observers. 
The first perceptible appetence of a star in the dawn was 

* ** Aittr. df th« Andtfiw/' p. tt. Tsdfiitt iSy* ef fhsOvrfivm*. 
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known as its heliacal rising.” This brief ghinjM 
tended gradually as the star increased its seeming^lka] 
from the sun, the interval of precedence in rising leag 
ening by nearly four minutes each morning. At the en, 
of close upon six months occurred its ^'acronychal liskig,! 
or last visible ascent from the eastern horizon afler sun] 
set Its conspicuousness was then at the maximum,^ 
whole of the aark hours being available for its shining 
To these two epochs of rising succeeded and corresponde< 
two epochs of setting— the ** cosmical " and the heliacalj 
A star set cosmically when, for the first time each year, i 
reached the horizon long enough before break of day t< 
be still distinguishable ; it set heliacally on the last evening 
when its rays still detached themselves from the bacliM 
ground of illuminated western sky, before getting final!* 
immersed in twilight. The round began again when th^ 
star had arrived sufficiently far on the other side of th] 
sun to show in the morning —in other words, to ris 
heliacally. 

Wide plains and clear skies gave opportunities fo: 
closely and continually observing these succcssiv] 
moments in the revolving relations of sun and star 
which were soon found to afford a very accurate inde 
to the changes of the seasons. By them, for the mos 
part, Hesiod’s prescriptions for navigation and agricul 
ture are timed ; and although Homer, in conformity will 
the nature of his subject, is less precise, he was still full^ 
aware of the association. 

His sun is a god — Helios — as yet unidentified wit! 
Apollo, who wears his solar attributes unconsciouslj 
Helios is also known as Hyperion, “he who walks or 
high,” and Elector, the “ shining one.” Voluntarily h< 
pursues his daily course in the sky, and voluntarily h« 
sinks to rest in the ocean-stream. Subject, however, 
times to a higher compulsion. For, just after the rcscui'l 
of the body of Patrochis, Here favours her Achaiai|| 
clients by precipitating at a critical juncture the descen|| 
of a still unvvearied and unwilling luminary (*Mllad,7| 
xviii. 2 39). On another occasion, howTver, Helio^ 
memorably asserts his independence, when, incensed at 
the slaughter of his sacred cattle by the self-doomcdS 
companions of Ulysses, he threatens to “ descend int<g 
Hades, and shine among the dead ” (“ Od.,” xii. 3^)^ 
And Zeus, in promising the required satisfaction, virtue 
ally admits his power to abdicate his office as ilUiminatoi 
of gods and men. i 

Once only, the solstice is alluded to in Homeric vers^ 
The swineherd Eumieus, in describing the situation of hi^ 
native place, the Island of Syric, states that it is o\ 
against Ortygia (Delos), “ where are the turning-places 
the sun ” (“ Od.,” xv. 404). The phrase probably indi| 
cates the direction in which Delos lay from Ithaca, bein| 
just so much south of east as the sun lies at rising on fh| 
shortest day of winter. To those early students of Natun 
the travelling to and fro of the points of sunrise and sun 
set, furnished the most obvious clue to the yearly s 
revolution ; so that an expression, to us somewhat 
condite, conveyed a direct and unmistakable meanin] 
to hearers whose narrow acquaintance with the phene 
mcna of the heavens was vivified by immediate persona 
experience of them. 

.Selene first takes rank as a divine personage in th 
Homeric hymns. No moon-goddess is recoemsed 
the “ Iliad ” or “ Odyssey.” Nor docs the orbed ruler 
‘‘ambrosial night,” regarded as a mere Jiglit^gfeer 
time-meaeurer, receive all the attention tliat ] 
been expected. A fell moon is, however, jicpeswnecd ; 
the other “ heavenly signs ” on the wrieid of Mm 
and figures sofinewhat superfluotmly r» the magaid 
passage whete the Trojan watch-fires are c e wp areri 
die stars in a doodless ricy : 

“ Even as when in heaven the stars about feu 
moon shine dear to see, when the air is windks^>ai 
the peaks a|^»ear and the tall hea d la n ds and giadttSy 
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&w)t open the infinite air, and all stars 

ave aeetii^ and the shi^oherd^s heart is glad ; even in like 
exMihituds between the ships and the streams of Xanthos 
appeared the watch-fires that the Trojans kindled in front 
of 1 

Here, a> elsewhere, the simile no sooner presents itself 
than the poet^s imagination seizes upon and develops 
it without overmuch regard to the illustrative fitness of its 
details, The multitudinous effect of a thousand fires 
blazing together on the plain inevitably suggested the 
stars. But with the stars came the complete nocturnal 
scene in its profound and breathless tranquillity. The 
' “ rejoicing shepherd,” meantime, who was part of it, 
woxild have been ill-pleased with the darkness required 
for the innumerable stellar display first thought of. And 
since, to the untutored sense, landscape is delightful only 
so far as it gives promise of utility, brilliant moonlight 
was added, for his satisfactiofi and the safety of his flock, 
as well as for the perfecting of that scenic beauty felt to 
be deficient where humm needs were left uncared for. 
Just in proportion, however, as rocks, and peaks, and 
wooded glens appeared distinct, the lesser lights ot 
heaven, and with them the fundamental idea of the com- 
paris )n, must have become effaced ; and the poet, 
accordingly, as if with a misgiving that the fervour of 
his fancy had led him to stray from the rigid line of his 
piu'pose, volunteered the assurance that “ all the stars 
were visible ” — as, to his mind and eye, they doubtless 
were. 

Of the “ vivid planets ” thrown in by Pope there is no 
trace in the original. Nor could there be; since Homer 
was totally ignorant that such a class of lx)dies evisted. 
This curious fact affords (if it were needed) conclusive 
proof of the high antiquity of the Homeric poems. Not 
the fabtest suspicion manifests itself in them that 
Hesperus, ‘‘fairest of all stars set in heaven,’^ is but 
another aspect of Phosphorus, herald of light upon the 
earth, “ the star that saffron-mantled Dawn cometh after, 
and spreadeth over the salt sea ” (“ Iliad,” xxiii. 226-27). 
The identification is said by Diogenes Laertius to have 
been first made by Pythagoras ; and it may at any rate 
be assumed with some confidence that this elementary ! 
piece of astronomical knowledge came to the Greeks 1 
from the East, with others of a like nature, in the course | 
of the sixth or seventh centur>' ii.C. Astonishing as it * 
seems that they should not have made the discovery for | 
themselves, there is no evidence that tliey did so. 
Hesiod appears equally unconscious with Homer of 
the distinction between “ fixed ” and “ wandering ” 
atars. According to his genealogical information, 
Phosphorus, like the rest of the stellar multitude, 
l^ang from the union of Astneus with the Dawn 
X” Thcogony,” 381), but no hint is given of any generic 
difference between them. 

Theie is a single passage in the “ Iliad,” and a parallel 
one b the “ Odyssey,” in which the constellations are 
formally enumerated by name. Hephaestus, we are told, 
made for the son of Thetis a shield great and strong, 
whereon, by his exceeding skill, a multitude of objects 
; were figured. 

“ There wrought he the earth, and the heavens, and 
; the sea, atnd the unwearying sun, and the moon waxing to 
the full, and the signs ever>^ one wherewith the heavens 
are crowned, Pleiads, and Hyads, and Orion’s might, 

, and the Bear that men call also the Wain, her that turneth 
. in her place, and watchetli Orion, and alone hath no part 

the baths of Ocean ” (“ Iliad,” xviii. 

: ^ Tlte cerrespondmg lines in the “ Odyssey ” occur in the 
course wf describing Ulysses’ voyage firom the isle of 
to the tend of the Pheeacians. Alone, on the 
? had constructed of Ogygwm pine-wood, he sat 

< seventeen days, “and curniingly guided w craft 

? iwtf*l?**^*^*^ Laas's admirtble prCMe-voisions ure 


with the helm ; nor did sleep fall upon his e3relids, as he 
viewed the Pleiads and Bo 5 tes, that setteth late, and the 
Bear, which they likewise call the Wain, which turneth 
ever in one place, and keepeth watch upon Orion, and 
alone hath no part in the baths of Ocean ” Odyssey,” v 
271-75). 

The sailing-directions of the goddess were to keep the 
Bear always on the left — that is, to steer due east 
It is clear that one of these passages is an adaptation 
from the other; nor is there reason for hesitation in 
deciding which was the model. Independently of 
extrinsic evidence, the verses in the “ Iliad ” have the 
strong spontaneous ring of originality, while the Odyssean 
lines betray excision and interpolation. The “ Hyads and 
Orion’s might ” arc suppressed for the sake of introduebg 
Bootes. Variety was doubtless aimed at in the change ; 
and the conjecture is at least a plausible one, that the 
added constellation may have been known to the poet of 
the “ Odyssey ” (admitting the hypothesis of a divided 
authorship), though not to the poet of the “ Iliad.” 
Known, that is, in the sense that the stars comprising the 
figure of the celestial Husbandman had not yet, at the 
time and place of origin of the “ Iliad,’’ become separated 
from the anonymous throng circling in the “murk of 
night.” 

I The constellation Bootes was invented to drive the 
Wain, as Arctophylax to guard the Bear, the same group 
in each case going by a double name. For the brightest 
‘ of the stars thus designated we sitll preserve the acyla- 
tion Arcturus (from arktos^ bear, onros^ guardian), first 
used by Hesiod, who fixed upon its acronychal rising, sixty 
days after the winter solstice, as the signal for pruning 
the vines (“ Works and Days,” 564-70). It is not unlikely 
I that the star received its name long before the consteHa- 
I tion was thought of, forming the nucleus of a subsequently 
I formed group. This was undoubtedly the course of events 
I elsewhere ; tlie Great and Little Dogs, for instance, the 
Twins, and the Eagle (the last with two minute com- 
panions) having been individualised as stars previous to 
their re :ognition as asterisms. 

There is reason to believe that the stars enumerated in 
the “Iliad” and “Odyssey” constituted the whole of 
those known by name to the early Greeks. This view is 
strongly favoured by the identity of the Homeric and 
Hesiodic stars. It is difficult to believe that, had there 
j been room for choice, the same list precisely would have 
I been picked out for presentation in poems so widely 
I diverse in scope and origin as the “ Iliad” and 
I “ Odyssey” on the one side, and the “ Works and Days” 
I on the other. As regards the polar constdlations, we 
have positive proof that none besides Ursa Major had 
been distinguished. For the statement repeated in both 
the Homeric epics, that the Bear alone was without part 
in the baths of Ocean, implies^ not that the p^t verit- 
ably ignored the unnumbered stars revolving ^within the 
circle traced out round the pole by the seven of the 
Plough, but that they still remained a nameless crowd, 
unassociated with any terrestrial object, and therefore 
attracting no popular observation. 

The Greeks, according to a well-attested tradition, 
made acquaintance with the Lesser Bear through Phee- 
nidan communication, of which Thales was the medium 
Hence the desi^ation of the group as Photnike, Anttus 
(who versified the prose of Eudoxus) has aocordmgfy two 
Bears, lying (in sailors’ phrase) “ heads and points ” on 
the sphere ; while he ex^ ssly states that the Gree^ still 
(about 270 B.C.) continued to steer by HtHke 
Twister, Ursa Major), while the expert Pbeemeians 
directed their course by the less mobile Kytmemra ^U^sa 
Minor). The absence of any mention of a "i^de^star 
seems at first sight surprising. Even the froqnois 
Indians directed their wanderings ffom of old lnr^ oiie 
celestial luminary of which the position reinainod seasiblv 
invariable (Lafitau, “Moeurs des Sauvages Asndiicftinii 
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p. 340). Yet not the gods themselves, in Homei^s time, 
were awtre of such a guide. It must be remembered, 
however, that the axis of the earth’s rotation pointed, 
3800 years ago, towards a considerably diderent part of 
the heavdits from that now met by its imaginary pro- 
lonf^on. The precesdon of the equinoxes has at 
worn in the interval, slowly but unremittingly shifting the 
situation of this point among the stars. Some 600 years 
before the Great Pyramid was built, it was marked by the 
close vicinity of the brightest star in the Dragon. But 
this in the course of ages was left behind by the onward- 
travelling pole, and further ages elapsed before the star at 
the tip of the Little Bear’s tail approached its present 
position. Thus the entire millennium before the Christian 
era may count for an interregnum as regards Pole-stars. 
Alpha Draconis had ceased to exercise that office ; Al- 
ruccabah had not yet assumed it. 

The most ancient of all the constellations is probably 
that which Homer distinguishes as never-setting (it then 
lay much nearer to the pole than it now does). In his 
time, as in ours, it went by two appellations— the Bear 
and the Wain. Homer’s Bear, however, included the 
same seven bright stars constituting the Wain, and no 
more ; whereas our Great Bear stretches over a ^y-space 
of which the Wain is only a small part, three of the 
striding monster’s far-apart paws being marked by the 
three pairs of stars known to the Arabs as the “ gaielle’s 
springs” How this extension came about, we can only 
conjecture; but there is evidence that it was fairly 
well established when Aratus wrote his description of the 
constellations. Aratus, however, copied Eudoxus, and 
Eudoxus used observations made — doubtless by Accad 
or Chaldean astrologers — above 3000 ac.^ VVe infer, 
then, that the Babylonian Bear was no other than the 
mod^ Ursa Major. 

But the primitive asterism— the Seven Rishis of the 
old Hindus, the Septem Triones of the Latins, the Ark- 
tos of Homer — included no more than seven stars. And 
this is important as regards the origin of the name. For 
it is impossible to suppose a likeness to any animal 
suggestea by the more restricted group. Scarcely the 
acquiescent fancy of Polonius could find it ‘‘ backed like 
a weasel,” or " very like a whale.” Yet a weasel or a 
whale would match the figure equally well with, or better 
than, a bear. Probably the growing sense of incongruity 
between the name and the object it signified may have 
induced the attempt to soften it down by gathering a 
number of additional stars into a group presenting a 
distant resemblance to a four-legged monster. 

The name of the Bear, this initial difficulty notwith- 
standing, is prehistoric and quasi -universal. It was 
traditional amongst the American- Indian tribes, who, 
however, sensible of the absurdity of attributing a con- 
spicuous protruding tail to an animal almost destitute of 
such an appendage, turned the three stars composing it 
into three pursuing hunters. 

The same constellation figures, under a divinified 
aspect, with the title Olam^a^ m the great Finnish epic, 
the ^ Kalevala.” Now, although there is no certainty as 
to the original meaning of this word, which has no longer 
a current application to any terrestrial object, it is impos- 
sible not to be struck with its resemblance to the Iroquois 
term Okowati^ signifying bear,” both zoologically and 
astronomically (Lafitau, op, dt,^ p. 336). The inference 
seems justified that Otawa held the same two meanings, 
and that the Finns knew the great northern constellation 
by the name of the old Teutonic king of beasts. 

It was (as we have seen) similarly designated on the 
banks of the Euphrates ; and a celestial she-bear, doubt- 
fully referred to in the Rig- Veda, becomes the starting- 
point of an explanatory legend in the Rim^yana (De 
Gubematis, ‘^Zoological Mythology,” vol. ii. p. 109). 

Accof^ng to Mr. Proctor's calctabaton. Soe R. Brows, *'£rtd«nus : 
River md Conitelktion/* p. 3. 
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Thus, ctrding the globe from ^ valley of the Gai^^ 
to the great lakes of the New WoHd, we find 
conhfonted with the same sign in the northern skiec^ 
relic of some primaeval association of ideas, long mce 
extinct. ’ 

Extinct even in Homer’s time. For the myth of Cal^ 
listo (first recorded in a lost work by Hesiod) was % 
subsequent invention— -an effect, not a cause — mere 
embroidery of Hellenic fancy over a linguistic fact, the 
true origin of which was lost in the mists of antiquit)^ - 

There is, on the other hand^ no difficulty in understand- 
ing how the Seven Stars obtained their second title of the 
Wain, or Plough, or Bier. Here we have a plain case ot 
imitative name-giving — a suggestion by resemblance 
almost as direct as that which established in our sides 
Triangle and a Northern Crown. Curiously enough, the« 
individual appellations still current for the stars of the; 
Plough, include a reminiscence of each system of nomen-J 
clature — the legendary and ^thc imitative. The brightest 
of the seven, o Ursae Maioris, the Pointer nearest 
the Pole, is designated Duohe^ signifying, in Arabic, 
“ bear ” ; while the title Btnetnasch — equivalent to BtndU 
en-Nasekf “ daughters of the bier ” — of the furthest star 
in the plough -handle, perpetuates the lugubrious fancy,; 
native in Arabia, by which the group figures as a corpse' 
attended by three mourners. A. M. Clerk E 1 

( To be continued,') \ 


R A INBAND OBSERVATIONS AT THE BEN \ 
NE VIS OBSER VA TOR V 

R ain BAND spectroscopy is one of the extra subjects, 
taken up at the Ben Nevis Observatory, along with j 
the usual meteorological routine. At every hour, whend 
there is sufficient light, the intensity of the rainband is! 
observed and recorded, and now, the mean daily rain-- 
band forms one of the items in the Ben Nevis weather’ 
report in the daily newspapers. The scale in use is prac- ; 
tically the same as that used by Dr. Mill, of the Grantonj 
Marine Station, and described by him in a paper to the 
Royal Society of Edinburgh (Proc. R.S.E, 1883-84). 
This scale is in the spectrum itself— a great convenience I 
-T-being the Fraunhofer lines E, and F of the solar j 
spectrum. After a preliminary set of observations bad; 
b^en made, in various types of weather, for the purpose] 
of determining the relative intensity of these tines, a; 
numerical value was given to each, namely, to E, 3 ; to 
4 ; and to F, 7. After a little practice, it is quite easy tql 
estimate the values less than 3, which often occur, and’ 
the values above 7, which very seldom occur. With this] 
scale, the intensity or darkness of the rainband and D1 
line taken together is compared, and the numerical valuel 
of its scale- equivalent entered in the register. Thej 
instrument used is one of Hilger’s rainband pock^ 
spectroscopes, and the part of the sky always observed i« 
between 30® and 40® above the south-western horizon. 

The results obtained in 1885 communicated to th« 
Scottish Meteorological Society, and are published in theiij 
Journal for 1886 (see Nature, vol. xxxiii.jp. 623). Id 
1886, over 3000 observations were made, ana the relative 
frequency with which each number of the scale was ob- 
served will convey an idea of the intensity of the raln^ 
band on Ben Nevis. The percentage of observations oi 
each number is as follows : — 

Rainband o t a 14 5 ^ ^ 

rercentage ... 24 31 37 8 7 * I i 

The mean of all the observations gives a rainband of ry 
Now at sea-ieveL according to Dr* Mill, the rainband tj 
seldom or never less than E, that is, than 2 on our 
Hence the mean rainband on the Ben is about equal ti 
the minimum at sea-level. About 80 per cent of theet 
observations were made when the Ben was enveibped ^ 
fog or mist The only effect fog or mist has up^ the 
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mbaxul Its mtenuty is the same in every possible 
mctimiy whereas in deax weather, as is well k^wn, it 
i g^ieraUy greatest at the horison and least at the zenith. 
\%xt as the rainband in log or mist has been found to be 
qual to that which is observed in clear weather at an 
Ititude of 30* or 40* — the altitude of that part of sky 
Ways observed*— the presence oar abs^ce of fog and 
UMt has been ignored in working up the observations, 
i In forecasting the weather for the surrounding low- 
^els, the rainband observed here, together with similar 
bservations at Fort William, would probably be of great 
blue, but its forecasting power for the summit alone is 
mitM The lower values generally show indications of 
sin several hours before it comes on, but the higher 
edues simply indicate a continuation of the heavy rain- 
all by which they are invariably accompanied. To show 
bat the rainfall increases with the successive numbers of 
be scale, the mean hourly rainfall has been computed, 
5r each scale value, from the rainfall of the three hours 
nd twelve hours after noon. For the observations of 
^85, the mean daily rainband was used. In 1 8^, each 
sdividual observation was taken into account, and, for 
ach number of the scale, the mean rainfall was com- 
muted from the rainfall of the three hours after each 
[bservation. As the results differ in some respects, they 
re here given for each year separately : — 


Rainband o 13345 and upwards 

lainfall/ 1885... ‘ooo *006 *oi6 029 *050 *io6 

bches) 1 1886.., 002 *006 *012 *016 *027 *076 

Owing to the fewness of observations of the numbers 
i, 6, and 7, they have been grouped together. The higher 
alues are followed by a rainfall which is proportionally 
ar too high, owing, no doubt, to the fact that these higher 
alues are only observed during the passage of cyclonic 
listurbances laden with moisture from the Atlantic, when 
. great amount of this moisture only comes into the 
pectroscopic field in a condensed state, when it is forced 
o ascend so as to pass the summit, and consequently 
loes not affect the rainband, but causes a very heavy 
ainfall. The moisture that ascends the mountain, not 
meing detected below by the spectroscope here, is a con- 
tant source of disparities in the agreement of rainband 
,nd subsequent rainfall. The fact that our mean rain- 
and is not greater than 17, and that the amounts of 
ainfall were, for 1885, 146*497 inches, and for 1886, 
07*847 inches, clearly indicates that a great part of our 
ainfall is due to the condensation of the moisture that is 
orced up from below the level of the summit. 

In comparing rainband with subsequent rainfall, the 
emperature of the air at the time of observation, as well 
,$ the variation in the temperature, must be taken into 
ccount. With the view of ascertaining the relations 
•etween rainband, subsequent rainfall, and temperature, 
be mean hourly rainfall for the three hours after an ob- 
ervation, for each number of the rainband scale, and for 
very 5“ of temperature from 15* to 50% has been calcu- 
itcd, and the results for rainbands of values i, 2, and 3, 
xe as follows : — 


I'emperature 13® ao® 35° 30® 35° 40° 45^^ 50® 

( I ... *003 *005 ‘oio *006 *006 *004 ’OOO 000 

Rainband *1 a ... *005 ‘oio 024 *015 012 *006 *003 -ooo 

V3 ... *007 *013 *026 ‘019 *016 *015 *009 *003 

The means for temperatures of 2 s'* and upwards show 
bat for any one rainband, when the temperature rises 
be rainfall decreases, and when the temperature falls the 
ainfall increases. The results being as yet only ten- 
ative, it caimot be definitely stated by how much the 
dean hourly rainfall increases or decreases per degree of 
lU or rise in the temperature, for any one value of tl^e 
aipband. The means for temperatures below 25*" seem 
9 indicate that a fail in the temperature causes a decrease 
a the rainfall, which Is not at all probable. If it be the 


case that low tmperatures do not ailect the absorbing 
powers oi aqueous vapour, which is not likelyi the smal 
amount of rainfall at these low temperatures may be due 
to the necessarily unsatisfactory measurements of pre- 
cipitation obtained from the rain-gauge when the temper- 
ature is below 32". In truth, snowfall and rainfall as 
measured by the rain-gauge, can hardly be compared with 
each other. For a full account of these and other ques- 
tions of rainfall here, see Mr. Omond^s articles and also 
Mr. Buchan's Meteorology of Ben Nevis "in the Journal 
of the Scottish Meteorological Society for the last two 
years. 

The mean rainbands at the different temperatures 
are : — 


Teiiipera£ure xs^ ao® 35® 30"® 35® 40° 45° 50® 

Rainband ... 0*4 l*i i*l i‘S 1*9 24 2*5 2*3 

The greatest number of observations at any one tem- 
perature was 724 at 30“, and the least 35 at 50**. 

The reason why so many observations were made in 
1886 was to find whether there was any daily variation in 
the rainband. That there is a slight variation will be seen 
from the following results, which are for the summer 
months only, viz. : — 

Hour 6 7 B 9 10 IX X3 noon 

Rainband 1*4 1*4 i*5 i*6 i'6 17 

Temperature o Z 32 " 7 33"‘2 33* 5 34’’ o 34**4 

Hour 13 14 15 16 17 i8 

Rainband 17 1*7 1*8 17 i*8 1*7 

Temperature 34‘**8 35**0 3S**o 34**9 34"’7 34‘’'3 

The rise in the rainband from 6 a.m. till 3 p.m. follow* 
ing the temperature, points to the cause of this daily 
variation as l^ing the expansion of the lower atmosphere 
by the rising temperature, and the consequent raising of 
the vapour above the level of the Ben. This is almost 
the same cause to which Mr* Buchan ascribes the rise in 
the barometric pressure for the same daily period. Prof. 
Piazzi Smyth says that the rainband does not increase 
for a rise of temperature at sea4evel^ because the total 
quantity of vapour over the place of observation is pretty 
constant (Journal Scot. Met. Soc., voL v.). But over this 
summit the quantity of vapour is not constant, but varies, 
and the rainband varies with it. 

Remarkable variations in the rainband occur in the 
course of a single day, often amounting to 3, and some- 
times to 5 and 6. On March 26, 1886, when a cydone 
was passing to the north of the Observatory, the rainband 
varied from 6 at 10 a.m., to 3 at 12 noon, and to i at 
5 p.m. The strongest mean for any one day was 8 on 
January i, 1886, while a mean of o has frequently 
occurr^. On December 18, 1885, ^ rainband, estimated 
at 12, was observed on the rising sun — this was one of 
the noted “ fore-glow " mornings. In anticyclonic weather, 
which is characterised by great dryness of the air, with 
all the clouds at lower levels, a strong rainband is aJways 
obtained from the layer of air close over the clouds, in 
summer, when not a trace is detected at the usual height 
of observation ; but in similar weather in winter the rain- 
band is often entirely absent, even over the clouds. It is 
noteworthy that on days with little or no rainband, when 
not actually looking at the sun, the spectrum as a whole 
is darker than usual, and on days with stroi^ rain- 
bands, the parts of the spectrum not occupied by Unes 
are brighter than usual. In a certain type of weather, when 
the rain-gauge completely fails to recom the pred{utation, 
the rainband always indicates the presence in the edt of. 
the vapour which gives it. This occurs when snow- 
ciystals are deposited with low temperatures and strong 
winds, as described in Nature (voL xxxi. p* 532). The 
importance of rainbaiKi observations will gr^tly in- 
creased when similar series can be undertaken at die sea- 
level simultaneously with those on the summit of Ben 
Nevis. A. Rankjk 




no SCOUPIONS COMMIT SUICIDE f ^»y ^ at once, aad;^ ito w* 

Hour or oo* tit also ttiM a largo cfidcd^ atti^gti^ It ia 
(^ORRESFONDEKTS of Kature Itave rot^eatodly the femur of the large hind-leg; that teg became para- 
raised the question whether there is any truth in the lysed. When the animal was stung in the same plate on 
old legend that a scorpion, when pla^d y^hhin a ring of both sides, both the hind-tegs became useless, and it 
red-hot embers, will, af^r making futvie efforts to pass the crawted away on the two anterior pairs of legs. Stung in 
fiery circle,del\berately kill HseK by Indicting a wound with the thorax it became quite torpid; when placed on its 
a stmg in its OM*n head, Surgeon-General Bidie, of Madras back it was not able to turn over. After considerable 
(vol, xi. p. 29), Dr. Allen Thomson (vol. xx. p- 577), and search, Mr. Bourne procured some specimens of Thily- 
Mr. Gillman (vol. xx. p. 629), have answered the question phonus^ which he chose as being the nearest relatives Of 
in the affirmative. The other side has been taken by Mr. the scorpions. He stung these in his usual method, and 
Hutchinson (vol. xxi. p, 226}, Mr. Curran (vol xxi. p. 325), in each case they died within six seconds. He then tried 
and Mr. Lloyd Morgan (vol xxvii. p. 313). Mr. Hutchin* some spiders, and they died in a few minutes when well 
son maintained that the animals experimented on by Mr. stung. The slower general action in cockroaches and 
Gillman had died from excessive heat. To this Mr. Gill- crickets is probably, he supposes, to be explained by the 
man replied, that the temperature in the centre of such \txy inefbeient circulation of the blood in insects as 
a circle of glowing charcoal as he used does not exceed compared with Arachnida. 

50"^ C In all cases of artificial stinging Mr. Bourne took 

The subject has lately been thoroughly investigated by especial care to avoid mechanical injury to the nerve 
Mr. Alfred G. Bourne, Professor of Biology in the Presi- ganglia. And he tried puncture without the introduc- 
dency College, Madras ; and the results of his observa- tion of scorpion poison. Using large insects for this 
tions have been set forth in a paper communicated to the | purpose, he obtained complete freedom from ill effects 
Royal Society by Prof. Ray Lankester. Some of the 1 when using simple puncture, whereas the same species of 


details of bis experiments are not very pleasant reading, 
but It must be remembered that the question is one of 
considerable importance, because, if it could be proved 
that the scorpion commits suicide, its impulse to do so 
would be, as Mr. Romanes has pointed out, “ a unique 
case of an instinct detrimental alike to the individual and 
to the species.” 

One of the arguments used to disprove the existence of 
the supposed instinct is, that it is physically impossible 
for a .scorpion to sting itself in a vulnerable place Mr. 
Bourne shows that this statement is inaccurate If, 
he says, a dead scorpion be taken which is quite limp 
and not in a state of rigour, it will be easily seen that the 
last four segments of the tail are about the only fxirtions 
of the body, whether on the dorsal or ventral surface, 
where a scorpion could mi sting itself. Further, if two 
fighting sc€9^ions be watched, it will be seen that the 
extent to which the sting can be moved about is perfectly 
wonderful Moreover, he has noticed that, when the 
scorpion is placed in very unpleasant circumstances, it j 
not unfrequently lashes its tail about and causes actual i 
penetration of the sting. If, for instance, the rays of , 
a burning-glass be concentrated on any part of the ' 
b>dy, the scorpion brings its sting there, and tries 
to str^ away the source of irritation. Occasion- 
ally its efibrts become more and more frantic, and the 
point of the sting catches somewhere. The scorpion, 
however, does not die unless the heat is concentrated on 
llw back. In that case it soon succumbs, even if the 
sting has been tied doum or previously removed. 

The rao3t important of Mr. Bourne’s propositions is 
that the poison of a scorpion is quite powerless to kill the 
sarme individual, or another individual of the same species, 
or even scorpions of other species. If this proposition is 
established, there can, of course, bs no further controversy 
about the matter. A priori^ it is not improbable, for Sir 
Joseph Fayrer has shown that the cobra poison will not 
afiect a cobra Mr. Bourne frequently took a scoipion 
tfi his hand, and, holding the sting tetween a pair of 
forceps, pricked the scorpion with the sting and squeeted ; 
out its poison. There was a little bleeding from the j 
wound, but in everj' case the scorpion lived for days. He | 
also tried stinging one scorpion with another, using in the i 
first instance specimens of the same species, then speci- 
mens of different species. Occastcmally, he thinks, the i 
stung individual became a trifle sluggish, but it never 
died from the sling. In order to make sore that his 
method of squeezing out the poison was perfectly eflective, 
Mr. Bourne, after ^ngrng a scorpion, somethnes con- 
tinued to hold the sting, and, taking a cockroach, squeezed 
out into It some more of the poison. The cockroach in- 


* insects when punctured with introduction of scorpion 
! poison were instantly paralysed, and died in half an hour. 

' He also procured two small shore crabs. One he punc- 
I lured between two joints of the great chela of one side ; 

: several drops of blood exuded, but they coagulated, and 
: the crab remained well The second he stung in the 
! same place with scorpion’s sting, squeezing it to insure 
I poisoning. The claw was immediately paralysed, and 
I the crab gradually became torpid, and died in less than 

an hour. 

When a number of scorpions are kept together in cap- 
tivity, it is not difficult to induce a couple to fight. Mr. 
Bourne isolated such a couple, and they fought on and off 
for two days, during which time each repeatedly stung the 
other. On another occasion he separated two scorpions 
which had been fighting, and which had repeatedly stung 
one another. They lived perfectly well 

Apropos of Mr. Gillman’s remarks about the actual 
temperature to which the scorpion is subjected in the 
**fier>^ circle,” Mr. Bourne tried this experiment. He 
placed a scorpion and a cockcroach (for comparison) in 
an incubator with glass sides, and gave them a piece of 
wood to w’alk about upon, and gradually raised the tem- 
; peralure. At 40"* C. both seemed uncomfortable, and the 
, cockroach performed a sort of licking action on all its 
! legs and antennae. At 45*" C. the scorpion became very 
; sluggish, and at 50^ C. it was nearly dead. A large 
i furious scorpion before the experiment, it now lay on its 

• back and did not attempt to get up. Mr. Bourne took it 
out and gave it a cold bath, and put it in a cool earthen* 

’ ware vessel, and in the course of two hours it recovered. 

\ The cockroach was left in the incubator till the tempera- 
. ture reached $2"^ C. When nearly dead, it was taken out, 

; and very gradually recovered. To try the effect of a wet 
heat, a scorpion and a cockroach were placed in water at 
i 43" C., and they both died almost immediately, whereas 
they would both have lived in cold water for hours. 

The inference drawn by Mr. Bourne from his experi- 
I ments is that scorpions do not commit suicide, and that 
; when thev die within a ring of fire, heat is the cause of 
i death. After he had reached this conclusion he was told 
that according to some authorities mclosure m a circle of 
I oil, or tnclosure under an inverted tumbler, will cause a 
scorpion to Irill itself. He accordingl^r plai^ a scor^en 
on a plate within a ring of cocoa-nut oil. It cate^ walked 
through. He placed another scorpion on a pale, and 
round the edge a thidk roH of tag onpptng with herome 
oa. The aninMtJwaaMd out over Ae tag. Wbenda^ 
with oil, it appeared imeomfortahite, but did notn^ 
remarkable. experiment with an ioverted tnmhw 
was made, and gave tne same negative result 
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\ mjs mythical zoology of the far 

\ ^ ' EAST ■ 

I A S HO^T time ago the Btitish Museum acquired a 
||r\ compfehenst^e collection of Japanese and Chinese 
jaicturesi made by Mt. William Ani^rson^ for seme years . 
kiedicai o^ieec to the British Legation in Tokio. This 
|entleman^s magnificent work on the “ Pictorial Arts of | 
lapan’’ has already been noticed in these columns ; and | 
pe has just placed students of the arts of the Far East 
bnder an admtional debt of gratitude to him by the pre- 
paration of a catalogue of his collection in the British 
Museum, which has just been published by the Trustees of 
that institution. With this volume, except for a special 
purpose, we have nothing to do ; but it is impossible to 
glance through it without being struck by the amount of 
labour which the author has devoted to his dissertations 
,pn the various schools of painting, to his dercriptions of 
Characteristic examples of these schools, and to his ex- 
planation of the motives which inspired the artists, 
^he word catalogue” is a modest one to employ in 
^escribing the work, for though it contains the numbers 
iind names of the pictures, this is the least part of its 
foments. 

[ Arnongst the motives of the artists of China and Japan, 
nythical zoology held a very important place ; it evidences, I 
►ays Mr. Anderson, ‘'a courage of invention almost un- 
)aralle]ed in the pseudo-scicnce of Oriental races. ’ It holds, 
oo, a disproportionate place in the folk-lore and supersti- 
i^ionsof the people of both countries. Yet it has scarcely 
(received any attention in Europe. In Prof. Angelo de 
^ubernatis’s great work on “ Zoological Mythology ” there 
3s but a single reference to China, and none at all to Japan, 
jwhile the myths of Aryan nations occupy the greater part 
bf his volumes. Here and there in books relating to the 
Countries of Eastern Asia scanty references to popular myths 
irespecting animals are found, but, so far as we are aware, 
?Mr, Anderson’s is the first work which gives any adequate 
jconcepdon ol the marvellous extent of this species of lore 
^mongst the Chinese and Japanese. As the latter owe 
their art, literature, and religion to China, so they owe 
also their scientific myths. The Chinese have developed 
mythical zoology^ to a greater extent than any other nation. 

iheir literature teems with strange conceits, some of 
which tippear to be transcripts of local folk-lore, others 
appertain to Buddhism or Taoistic legends, and others 
are accepted as sober facts of natural history.” These 
have almost all been adopted and improved in treatment 
by the Japanese. 

Mr, Anderson divides the anthropological myths into 
three classes : — 

(i) Persons bom of woman with or without divine agency, 
who develop magical powers, work miracles, and attain 
a fabulous longevity. 

(2) Those dtstinguished by physical peculiarities of a 
fabulous nature. Amongst these are giants ; dwarfs ; per- 
forated men, who are conveyed about by coolies by means 
of poles put through holes which conveniently exist in 
their bodies for this purpose; stomachless men, who, 
according to popular belief, ** dare not laugh for they have 
no sides to hold ; men with enonnously long legs, and 
those with similarly long arms ; men with tails, who 
carefully dig holes where they sit in order to provide a 
receptacle for the appendage ; and many other extra- 
ordinAir beings, all of which are truthfully described, 
from Chinese works of authority and repute, in the great 
Japanese encyclopaedia Wa-Kan-San-Sai dzu-yL 

(3) Transitional beings, who combine with human ele- 
tn^ts parts naturally appertaining to the lower animals : 
lucb m feathered men ; those with human feces, bttt the 
win^ and beak of a bied ; mermen, who have huen^ 
beada and arms attached to the body of a fish, and leai^ 
W ablets of the d^p from the murmuring hollow of the 
Conchifer* To this section also belongs the vampdie 


bride who lures men to her deadly embraces till she has 
dmined away their life-blood. 

Mythical animals are similarly classified : — 

(1) Those without any remarkable peculiarities of cour 
formation^ but gifted with supernatural attributes* Thus 
the tiger is classed in Chinese mythology as one o£ the 
supernatural animals, the king of beasts, and the repre- 
sentative of the masculine or active principle of Nature. 
It attains the age of a thousand years, and after passing 
the half of this term its hair becomes white. It is some- 
times seen in association with the dragon, apparently as 
the emblem of the power of faith ; it is also regarded as 
the type of wisdom, and in illustration of this attribute 
Mr, Anderson gives a story (p. 51) which has a familiar 
analogy in European folk-lore. The fox, again, is the 
demon of mischief, with the power of changing his shape 
at will, but ever with some evil design on the comfort of 
mankind. When he reaches the age of fifty, Mr. Anderson 
tells us, he is able to accomplish at will his most favourite 
and baneful metamorphosis into the resemblance of 
womankind ; at a hundred he can take the shape either 
of a young and beautiful girl, or of a wizard strong in all 
the powers of magic ; and when he reaches the term of a 
thousand years he becomes a Celestial Fox, characterised 
by a golden colour and nine tails, and may be admitted 
to heaven. But it appears he docs not always avail him- 
self of this privilege, for the possession of the extra tails 
only gives him an augmented cunning and capacity for 
wickedness. The tortoise also attains a marvellous 
longevity, and is variously represented as the embodiment 
of a star in Ursa Major, and as a descendant of the first 
dragon. In Hindoo mythology the tortoise supports the 
elephant which supports the world ; in Japanese art it is 
represented as bearing on its back the mountain abode of 
the immortals. The horse is also associated with longevity, 
and it is still a popular belief that the female is delivered 
of its progeny through the mouth. The crane is one of the 
commonest figures in Japanese art ; in Chinese mythical 
zoology there are four varieties, distinguished by their 
colours ; they all live to a fabulous age, and after com- 
pleting six hundred years arc superior to the necessity 
of other sustenance than water. Many other notices of 
animals belonging to this class aie scattered throughout 
Mr. Anderson’s book in connection with pictures in w^ich 
they arc represented. 

(2) Animals differing from their fellows only in size, or 
in alterations of the due number of parts. Such are 
serpents eight hundred feet long, which devour elephants- ; 
nine-tailed foxes ; the four- eared monkey which heralds 
the deluge ; the fish with ten bodies and one head, whose 
flesli is a sure preventive of boils ; and many others. 

(3) Creatures made up by the amalgamation of paits of 

various animals. Amongst these composite monsters the 
principal is the dragon, which, according to the Japanese 
encyclopaedia already mentioned, has the head of a camel, 
the horns of a deer, the eyes of a demon, the ears of an 
ox, the body of a serpent, the scales of a carp, and the 
claws of an eagle. It is not necessary to say more 1^ 
way of d^ription, for it is the most familiar object in the 
art of China and Japan. It is treated by writers of the 
last century as really existing. 1 1 becomes at will, accord- 
ing to a Chinese author of the seventh century B.C., re- 
duced to the size of a silkworm, or swollen till it the 
space of heaven and earth. In Chinese Buddhism it 
plays an important part, either as a force auxiliary to the 
law, or as a malevolent creature to be converted or quelled’’ 
It is a guardian of the faith, an attribute of saintly or 
divine personages, an enemy of mankind, an emblem of 
majesty, the presiding genius of rainfall, and a of 

time and place, dving its name to oeitam days and 

and to a ]^int m the cmnpass. Many more details zdMmt 
this extraordinary creature will be found sci^tered thitfigg h 
Mr. Anderson’s boede, especially on m 
kiE$$ or Hrifiy the noblest form of me anknal creadqa^ 


593 


NATURE 


\April 21, 1887 


and an emblem of perfect also bdongs to this 

class. It has the body of a deer, the tail of an ox, and a 
single horn, so that it resembles the unicorn. The phoenix 
is another animal of this kind, with the head of a pheasant, 
the beak of a swallow, the neck of a tortoise, and the 
outward resemblance of a dragon. It is regarded as an 
omen of good, and heralds the advent of a beneficent 
reign. In works of art it is a nondescript bird of 
goigeous plumage, intermediate between that of the 
peacock and bird of paradise, and bears fiame-like 
appendages where the neck joins the body.” 

All the creatures referred to here, and many more 
belonging to one or other of the classes of zoological 
myths, are represented pictorially in the Wa-Kan-San- 
Sed dzu-yi^ already mentioned, and in the Mangnm of 
Hokusai, a book to which access can be obtained without 
difficulty in most of the capitals of Europe. 

To the mythical animals already mentioned, which 
are common to China and Japan, the Japanese have 
added some of their own invention. Such are serpents, 
giant centipedes, monster devil-fishes ; earth-spiders, pro- 
bably representing the troglodytes of old Japan ; the 
raccoon-mced dog, which possesses in a minor degree the 
evil powers and tendencies of the fox ; the wolf-like animal 
which produces thunder ; the whirling neck,” or being 
which has the power of so elongating the neck that the 
head appears in places remote from the body ; the man- 
devourmg kappa^ which frequents rivers and ponds, and 
politely challenges wayfarers to single combat ; and many 
other equally strange creatures. An outline sketch of 
Japanese demonolog)' will be found at p, 59, and a striking 
myth of a demon spider at p. 109. 

Enough, however, has been said to show that if Mr. 
Anderson, in his catalogue and larger work on the 
Pictoral Arts of Japan,” has re^'ealed to British readers 
a new and most important branch of art, he has in- 
cidentally indicated to his readers a new world of myth, 
which has hitherto found no place in the consideration 
of students of comparative mythology in Europe, but 
which can now be no longer neglected. Mr. Anderson 
of course treats it almost solely in its relation to art, but he 
informs the reader in every case where further and more 
detailed information may be obtained. The task of tracing 
these myths to their source and of finding analogies else- 
where is one for the scientific inquirer. Mr. ^derson 
has done the more laborious part of the work in bringing 
them together. He also suggests that very many of them 
will be found to have their homes in India, and to have 
spread with the doctrines of Buddha to China and other 
far eastern countries. One great advantage which the 
student of the zoological and other myths of China and 
Japan will have is that in the exhibition of the Anderson 
Collection, which is shortly to be opened at the British 
Museum, he will be able to see in the most graphic form 
the conceptions of successive generations of artists of the 
beings to which the myths relate— an advantage which 
could not be obtained even in the countries themselves 
without considerable expenditure of money, time, and 
labour. It only remains to be said that we have adopted 
Mr. Anderson^ classifications, and in many instances 
have employed his own words in the descriptions of the 
myths scattered in so much profusion throughout the 
catalogue. 


NOTES 

Wk regret to have to announce the death, on Good Friday, 
al the Nice Observatory, of M. Thollon, the eminem spectro- 
scopist. Few men devoted to spectroscopic inquiry have worked 
so unceasingly and successfully ; and in him Science loses one 
of the most single-minded of her votaries. He has been cut 
off in the midst of his labours, which, especially since his loca- 


tion at M. Biseboffshelm^s magnificent obrervatoiy and the 
completion of the spectroscopic installation there, have home 
such rich £mit in the shape of a method of sorting out the 
telluric from the true soliw lines (a method slightly modified 
by Cornu), and of a map of the solar spectruoi as observed by 
the new form of spectroscope of his own invention, which vastly 
surpasses in dispersion and purity of image anything that 
preceded it. Dr. Thollon has not only worked at Nice, but at 
the Pic du Midi and the Paris Observatory ; he was also one 
of the observers of the total solar eclipse in Egypt In 188a. In 
all his wanderings, as in his work, he made many friends, and 
all who knew him will mourn his loss, not only as a man of 
science, but as one possessing, above the ordinary degree, a true 
and genial nature. 

On March 5 a drawing-room meeting for the promotion of 
technical education was held at the house of Mr. £. C. Robins, 
under the presidency of Prof. Huxley. A Memorandum of 
the proceedings has now been printed for private circula- 
tion. An address on the technical training at the Central 
Institution at South Kensington was delivered by Prof. Ayrton. 
The address was followed by a discussion, in which Prof. 
Sitvanus Thompson, Mr. Brewin, Prof. Perry, Prof. Henrici, 
and others took part. In summing up the debate, Prof. 
Huxley remarked that something had been said about rivalry 
between the Central Institution and the Finsbury School. 
That most excellent and vigorous school which the City and 
Guilds Institute had established at Finsbury was chiefly intended 
to give primary technical instruction to workmen and others who 
could snatch only a few hours a week from their daily labour for 
the purpose of receiving ir. The Central Institution, on the 
other hand, u as chiefly intended for the advanced instruction of 
persons who could give up their time for one or more years to 
the higher branches of technology. Exhibitions enabled the 
promising student of the schools at Finsbury and elsewhere to 
pass to the Central Institution, and profit by the advantages 
it offered him. To talk of rivalry between the two was 
like talking of a rivalry between Eton and Cambridge. No 
doubt the day would come when a score of such schools as that 
at Finsbury would be sending their picked scholars to the Cen- 
tral Institution ; but, before that day could come, the organisa- 
tion of the Central Institute must be so far completed that it 
could receive them and deal with them. A great deal had been 
said about the 100,000/. or 150,000/., or whatever it was, that had 
already been spent on the Central Institution, and of the 10,000/. 
a year that it cost. He begged leave to repeat that which he 
had said elsewhere, that if in the course of the next ten years 
the City and Guilds Institute could succeed in catching and 
training another Faraday or Whitworth or Armstrong, he would 
from a mere commercial point of view be worth all the expendi- 
ture initial and assured. 

A HIGHLY interesting series of experiments has recently 
been successfully carried out by M. Olszewski. The more 
permanent gases have not only been liquefied at pressures 
averaging only 740 mm. by aid of excessively low tempera- 
tures, but the boiling-points, melting-poinU, and densities 
of these so-called gases have been determined at atmospheric 
pressure. The glass tube in which the condaisation was effected 
was surrounded by a bath of liquefied ethylene, which could be 
caused to boil by redaction of its pressure, and, by use of a 
specially constructed tdr-pump, was reduced in temperature to 
- I5o^ When this pdnt ww readied, the gas to be liquefied 
was admitted into the tube from a Natterer cylinder containing 
the gas at about 40-60 atmospheres pressure, and was readily 
liquefied. A hydmgen thermometer was used to determine the 
temperature of the liquid, and the boiling-point of methane at 
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^tmosphoric pressure was found to be - 164® C., that of oxygen 

- iSl®‘4, nitrogen ^ 794** *4} carbon monoxide - 190®, and nitric | 
Dxide *- 1 53* *6. The melting-point of carbon monoxide was j 
also determined to be - ao7'^» vad that of nitrogen as luw as 1 

- 2x4*. M. Oslsewski^s nearest approach to absolute zero was j 
i - aas® for solid nkrogen. The density of methane at 73 ^ mtn. 
land - 164® was found to be 0*415, ^hat of oxygen at 743 mm. 
^d - l8t®*4 was 1*124, while that of nitrogen at 741 mm. and 

' - 194® *4 was found to be 0*885. The densities were determined 
by reading off the position of the liquid meniscus in the tube, 
volatilising a portion by means of an aspirator, and again reading 
off the height of the column, the volume of the volatilised por- 
tion being measured by the amount of water running out of the 
aspirator. At the fifth experiment with nitrogen, the tube, which 
had survived two years* experiments, burst, and destroyed the 
apparatus, so that the densities of carbon monoxide and nitric 
oxide must be left for future experiments. 

On Saturday next, and the two following Saturdays, Dr. R. 
von Lendenfeld will deliver a course of lectures at the Royal 
Institution on recent scientific researches in Australasia. 

On the 4th inst. the first meeting of the Sanitary Legislation 
‘Conference was held in the rooms of the Sanitary Assurance 
Association* The following resolutions were passed: (i) that 
the sanitary registration of all buildings is desirable in the 
interest of the public health ; (2) that it is desirable that the law 
should forbid any building being used for public or semi-public 
purposes, unless and until the arrangements for the water-supply, 
drainage, and ventilation of such building have been certified as 
satisfactory by some properly-qualified person ; and (3) that the 
provision of a public sanitary register for the voluntary registra- 
tion of private houses would be instrumental in promoting 
sanitary improvement. 

An important topographical and geological Expedition has 
■been organised by the Canadian Government for the exploration 
of the country watered by the River Yukon. According to 
Lieut. Schwalk, who went over much of the ground for the 
U.S, Government in 1883, this river is over 2000 miles in 
length, and it is believed that in many districts there are valu- 
^able deposits of gold. The Expedition will start from Victoria, 
pritish Columbia, early in May. The part of the work relating 
|to geology and natural history will be conducted by Dr. Daw- 
ison, Assistant- Director of the Canadian Geological Survey ; 
?and under him Mr. W. Ogilvy will take charge of the topo- 
graphical work, and make an accurate survey and measurement 
of as much of the Yukon as lies within British territor}’. 

It has been determined to transfer the Observatory of Rio de 
^Janeiro to Santa Crux, nearly on the same parallel, and a little 
[more to the west. The Obwrvatory is of considerable import- 
;ance, owing to its position, being nearly on the Tropic of 
Capricorn, and it has recently been greatly improved by the 
jpresent Director, Sr. Cruls. It is stated in the Bollettino 
pnmsuali of the Italian Meteorological Society, that from 
|fanuary of the present year the Observatory will commence 
the publication of a monthly Bulletin containing a/ta the 
peteorological observations made at fifteen stations in Brazil. 
Blitberto observations from that country have been very scarce 
ndeed. 

A^kr the first International Omithographical Congress at 
Vienna in 1884, numerous stations for observing the habits of 
srds were oxganised all over the world. Dr. A. B. Meyer, the 
>iFector of Zoological Museum at Dresden, was appointed 
)irectcur for tfie erection of all such stations in Saxony. This 


gentleman, together with Dr, F. Helm, of Amold^riin, has 
just published the first Annual Summary for the year 1885. It 
contains the results of about forty-eight series of observations 
from thirty-six stations, and articles on 180 species of birds. 

We have received four numbers of the “ Encyclopsedie der 
Wissenschaften,*' edited by various eminent German men of 
science, and issued by Trewendt of Breslau. One of these 
numbers concludes an elaborate dictionary of mineralogy, geo- 
logy, and palaeontology. Two others form part of an equally 
elaborate dictionary of chemistry, and the remaining number 
contains some sections of a treatise on botany. 

The Religious Tract Society are about to publish ** Pioneering 
in New Guinea,** by the Rev. James Chalmers, who has lived 
and travelled in New Guinea during the last eight years. A 
special chapter contains answers given by natives to 1 15 
questions carefully drawn up by Mr. Chalmers. 

*‘A List or British Birds,’* revised by Mr. Howard 
Saunders, will be found of much service both for the labelling of 
specimens and for reference. It has just been issued by Messrs. 
Gurney and Jackson. 

Earthquakes on April i, 2, 3, and 4 are reported from 
Aden. No damage was done. 

We hear that Mr. Murray has resigned the post of Librarian 
and Curator to the Karachi Museum. During his tenure of office 
he has written several hand-books on the zoology of Sind, and 
his Catalogue of the vertebrate fauna of that province is a 
valuable epitome of the subject. He will be succeeded by 
Mr. W. D, Gumming, who was for some time stationed at Fao, 
in the Persian Gulf. While there Mr. Gumming devoted him- 
self with much energy to the study of the avifauna of the 
neighbourhood, and sent several interesting collections to 
England, where they have been described by Mr, Bowdler 
Sharpe. The collections proved to be one of the most important 
acquisitions of the British Museum during the year i886. 

Large cases, showing the nests of the Heron, Hen-harrier, 
Starling, Sand-Martin, and Common Tern, have been lately added 
to the Natural History Museum, Prof. Flower has also placed in the 
great hall a large case illustrating the principal breeds of domestic 
pigeons derived by man’s selection from the common blue Rock- 
pigeon {Columba livia). Popular guides to most of the depart- 
j ments have recently been published by the Trustees, and the 
’ Index Museum in the great hall bids fair to supply the student 
with a complete introduction to the study of zoology and botany. 
In face of the enei^etic labours of the staff of this Museum 
to render the collections under their charge educational for the 
masses, it is satisfactory to learn that several members of Par- 
liament have announced their intention of questioning the 
wisdom of reducing the grant to the British Museum, as has 
been done this year in deference to the rage for economy at 
present in vogue. 

Prof. Barboza du Bocage has recently described a Sun- 
bird and a Grass-warbler from the Island of St. Thomas as 
Cinnyris fuwtonii and Prinia moUeri. Zoologists will welcome 
the return of Prof. Bocage from the realms of politics back to 
the charge of the Lisbon Museum, which, under his care, rose 
to a position of first-rate importance. 

Volume I, of the Journal of the Science CoU^ of the 
Imperial University, Japan, which has been recently published, 
contains a valuable paper by Mr. Sekei Sekiya, Professor of 
Seismology in the University, on the comparison of earthquake 
records given at the same station by different seismographs, the 
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c(mipfMriiK>ii being made as a test of the accuracy of the instni- 
ments. Two recent earthquakes are discussed* each of which 
was recorded in duplicate at the Tokio Observatory* by two 
somewhat difierent forms of Ewltig*s horizontal pendulum 
seimograph* and the autographic records ore reproduced in the 
paper. Prof. Sekiya compares the corresponding motions as 
recorded by different instrurncnts, and remarks that when the 
records are gone through, wave by wave, the corresponding 
pointers are found to have drawn waves of exactly the same 
amplitude and period, and even the irregular minor ripples which 
are superposed on the principal undulations are reproduced 
faithfully by both. He concliufes that this exact coincidence 
proves conclusively the trustworthiness of the horizontal pendu- 
lum seismograph. The diagrams reproduced in the Journal 
also show the vertical motion of the ground, as recorded by 
Ewing*s vertical motion seismograph. This motion, the author 
points out, is much less in amplitude than the horizontal motion 
(usually from ^ to J), and its average period is only about 
half that of the horizontal motion. The three components of 
motion* when combined, give a resultant form of extraordinary 
complexity for the path pursue* 1 by particles on the surface of 
the ground during an earthquake shock. 

The Association Scientifique de France has discontinued the 
publication of its weekly bulletin, and will issue, instead, a 
Compte rendu of the Conferences of the Association in half- 
yearly volumes. A few advance parts will be published fort- 
nightly, for the use of such of the members as may desire to have 
them. The Bulletin has been pubUshe<l since 1864. 

Mr. James Wild, Geographer to the Queen, died at bis London 
residence, at the age of seventy four, on the 17th inst. lie w.is 
educated at Woolw’ich for the army, but afterwards devotc<I himself 
to the production of scientific an*l educational works. lie soon 
became a member of various scientific Societies, and his maps 
and geographical works sccure<l foi him the i>osition of fico- 
grapher to the Queen. For a gootl many year** he had a seat 
in Parliament. After his retirement fr mi political life he ropic- 
sented the Ward of Comhiil in the Common Council, and he 
took a leading part in directing the attention of the Cloth- 
workers’ Company, of which he was a member, to the subject of 
technical education. It was mainly through his efforts that the 
technical schools of Bristol, Manchester, anfl Leeds were 
erectctl. Among the many honours conferrol upon him was the 
gold medal for scientific merit, granted by the present German 
Emperor as King of Prus-sia. 

In a paper entitled “Field Notes from Afghanistan,*^ prhitetl 
in the new number of Records of the Geological Survey of 
India, Mr. C. L. Gricsbach gives an account of instances of 
recent glacial action observed by him when crossing the Hindu 
Kush by the Chahartlar Pass in October 1886. The road which 
leads from ChApdarra camping- ground on the north side of the 
Hindu Kdsh to the top of the pass ascends a narrow straight 
valley, boundc<l on each side by steep cliffs, some of them 
crowned with perpetual snow. The bottom of the valley itself 
is greatly choked and partially filled with ^lebris, which might t>e 
simply the detritus from the hill-sides, Laigc c*mcs and fans 
of fragmentary material descend from each small ravine on both 
sides. So far only the configuration of the valley, its nearly 
Sitraight course and absence of larger side stre.nms, would suggest 
the former presence of glaciers. But on reaching an elevation 
of 12,000 feet, one suddenly comes to a huge mass of debris, 
which doi^y resembles the recent accumulations near the 
lower end of a glacier. Large blocks, some of them of immense 
dimensions, are loosely mingled with angular fragments of every 
size, and the whole U arranged like a dam across the valley. 
The hill-sides (gneiss) are polished and grooved, ami the black- 
ened surfaces glisten and shine in the distance like metal. All 


the larger blocks show extensive grooving and deepioe*ecratch«s 
on their polished sides. This mass of debris lies at the base of 
a terrace filling the valley. The former glacier, ef which this h 
the end moraine, was on the upper and raised portion of the 
valley. The latter bears the remarkable appearonoe of an iee^ 
worn trough ; it is wider than the valley below, and its base Is 
now partially filled by finer debris, through which a small 
stream winds its way amuLt a series of swampy pools. It is 
within the area of perpetual snow, and the latter with frozen 
patches of ice lic.s on the hill-sides and in sheltered depressions. 
The valley looks as if the glacier had only quite recently left it, 
Moraines and glacial silt still lie as they were deposit ed. The 
head and c.'itchment area of the valley close to the top of the 
l)ass (14,100 feet) U still rather thickly covered with frozen 
snow. Near the head of a narrow vaKey leading from the 
ChabArdar Pass to the Dch-i-Tang, at an elevation of 12,050 
feet above sea-level, several small ravines join. Mr. Grtesbach 
noticed that three of these ra^nes were still filled with glaciers. 
Although they were very small, the moraine accumulations near 
their lower ends were enormous. 

In a highly important and intcrestinjf paper on the structure 
of the Nostnehinenr, contained in the first volume of the new 
Italian hot inical jo!jmaI Prof. A. Borzi, of Messina, 

states the very intere-.ting fact that, in .VbsliX ellipsosp^mfH an I 
other species of the same genus, a distinct communication can be 
detected between adjacent cells. If the cell is an intercalary one, it 
has two pores at opposite poles ; if apical, only one ; and through 
these pore'j pass very delicate threa Is of a substance which '»ome- 
ttmes gives the reactions of protoplasm, sometimes of cyanophycin* 
the substance of which, aconlin:^ to B )rzi, both the cell-contents 
and the investing gelatinous sheath of the Nostocacete are com- 
posed. 'I'his intercommunication between the cells is always 
interrupteil in the fonnatiort of hetcrocysts. During the trans- 
formation of onlinary cells into heterocysts, the walls become 
thicker, ilic gelatinous substance of whicli they are composed 
collecting csi>eciaJly rouml the p )res through which the strands 
pass, and eventually completely closing them up. In this way 
is forme! a short conical projection punting towar<ls the 
interior of the hetcrocyst. In the vegetative cella of the 
filament, that is, those which are not destined to become hetero- 
cysts, the connecting threa Is appear .always to consiit of proto- 
plasm. In the honnogones this connexion betwoen adjacent 
cells is especially evident. In addition to several species of 
NoUoe^ Prof. Borzi has observed this interesting phenomofton in 
several of the other families of Noslochinea; or filamentotta 
Cyanophyceaj, viz. in the Scytoncmacerc, Stigonemaoem, and 
Rivulariacese. 

Prof. I). Kikuchi, of Tokio, who graduated 'at Cambridge 
in 1877, is editing, at the request of the F.ducation Department 
of the Japanese Government, text-books of geometry and 
algebra, those in use at present being very unsatisfactotry. He 
has already translated an<l published the syllahtw of fdane gew 
niefry drawn up by the Association for the Improvement of 
Geometrical Teaching, and has also done the same for Clifford’s 
“ Common Sense of the Exact Sciences.” Ilk principal coui? e 
of lectures-— a two years’ one — is on dynamics, commendngwith 
statics, and including sound and liquid wave*. 

With reference to Mr. Hooper’s paper on ( 7 ymmma syh€S$r^^ 
printed by us last week, Mr, J. C. Shenstone writes to us that 
the peailiar properties of the plant were described in a coo^'- 
mnnication to the Linnean Society* December 7, 1847# l!*y Capt^ 
Edgeworth. The plant was pointed out to him by ^e natives* 
who were aware of its pecniiarity. ** No doubt*” says 
Sh’enstonc, •• this is the Mr. Edgeworth alluded toby Mr. Hooper 
in his paper as having first discovered the properQr of the plaplj* 
but a referenct to the original communication may interest soellje 
of your readers,” ^ 
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ApK experimentiil passenger-train, lighted throughout by elec- 
city, and heated by steam from the engine, is now running 
tween 4 ie.w York and Boston. Each car is illuminated by 
[hteen 16-candle glow-lamps, the current being derived from 
wage^batteries beneath the floor-timbers, cbsuged for ten hours 
' dynamos. Both light and heat are said to be ample, and 
ience believes that danger from fire, in case of accident to the 
tin, is much lessened, if not almost wholly done away with. 
Ma^uinkry for winding silk from cocoons was lately set up 
Washington by the Department of Agriculture. Much interest 
manifested in the experiments, and the demand for copies of 
e Bulletin on Silkworm Culture is so great that it has been 
cessary to issue seven or eight editions. According to officials 
the Department of Agriculture, the requests for silkworm 
gs have never been so numerous since the Department began 
eir distribution. It is expected, riikerefore, that large quantities 
American-grown silk will bj placed upon the market this 
ar. 

When crossing Uie Atlantic, Prof. Dennis, of New York, 
Gently mad* some observations to test the purity of the ocean- 
\ He had previously prepared capsules of sterilised gela- 
ic. One which was exposed in a state-room on the main 
ck of tlic steamer developed five hundred points of infection 
eighteen hours ; one exposed in the cabin on the main 
)ck develo}>ed only five or six points in ten days ; a third, 
,ng over the bow of the ship for ten days, remained uncon- 
:ninated. 

Mr, V. G. Eaton, writing to the I\ypufar Science Monthly^ 
that in most of the eastern cities of the Unites Slates 
lly 30 per cent, of the men over thirty years of age show 
mistakable signs of baldness, while nearly 20 per cent, have 
ots on their heals that are n t only bald, but polished with 
e gloss that is supposed to belong to extreme old age alone, 
e has been in most of the chu ches and theatres in all the large 
stern cities, as well as in Chicago, St. Louis, and other places 
the West, and has verified his assertion by actual count. He 
LS fouttd that bald-headed men are most plentiful in New York 
id Boston, and that after these cities come riiiladelphia, 
'ashingtoffi, and the western towns. The following are a few 
hi.s observations taken in Boston : — Trinity Church ; 243 
en ; 71 actually bald, 46 indications of baldness. King’s 
lajiel : 86 men ; 38 actually bald, 14 indications of baldness. 
oJlis Street Theatre, orchestra at performance of the 
Mik«do” : 63 meo ; 27 actually bald, lo indications. Bos- 
a Theatre, Judic : 126 men ; 51 actually bald, 43 indications. 

The additions to the Zoological .Society’s Gardens during the 
at week include two PoUar Bears ( Ursm mari/imus)^ from the 
dar Regions, presented by Mr. Joseph Monteith ; two Brown- 
poated Conures {Ctmurm erri/^htasus), from South America, 
esented by Lieut. General Newton ; a King Dove ( Co/umda 
iupii*arius)f a Turtle Dove (Turiur communis), British, i>re- 
ited by Mr. C. L, Sutherland, F.Z.S, ; a Secretary Vulture 
reptiHvoms), from South Africa, presented by Mx. 
Newbury ; a Whrte-tsrled Biirzard ( Bnteo e^Hcmuintns), from 
nericA, pre.^ented by Mr. John Lloyd ; two Common Gulls 
arm muus\ British, presented by Mr. J. A. Cotton ; two 
^ Dtteks (— ) from the Falkland Isles, presented by Mr. F. 
Cobb, C.M.Z.S. ; two Viscachas {^Lagostomm irkkodaciylm^ 
m in the Gardens. 


OVR ASTRONOMICAL COLUMN 

TH% U.S. Kaval Observatory.— We learn from ScioMce, 
I ix* Ko. a 1 7^ that the new Naval Observatoiy, for which 
oigcm appropriated 400,000 dollars several years ago, k to 
built forthwith. Hr. R. M. Hunt, of New York, has been 
minted aschkeot of the building, and oj>eralio&« will ilidrtly 
lin. 


Researches on the Sun’s Diameter,— Prof. Di Lrgge, 
of the Campidoglio Observatory, Rome, has publishea m 
Aifi della H. Accademia dei Linceif ser. 4, vol. L, a discussion 
of the meridian transit observations of the sun’s diameter taken 
at the Observatory during the years 41874-83. From May 187^ 
the observations were m^e by projecting the sun’s image on a 
screen, so that two or more persons could observe simultaneously, 
and thus determine their “personal equalion.i” from observa- 
tions made under precisely similar circumstances. Altc^ether, 
5796 transits were oUerved on 2213 days, giving an average of 
221 days i>er annum. The mean resulting horizontal semi- 
diameters of the sun, collected in biennial groups, show a pro- 
gressive diminution, which, taking into consideration Auwers’ 
researches on the subject (Nature, vol. xxxv. p. 496), are most 
probably due to change in the habits of the observers, as the 
table of mean annual personal equations given by Prof. Di 
Legge would also lead us to infer. The mean vadues of the 
horizontal semi-diameter at mean distance found front each 
observer’s transits are respectively as follows ; — Di Leg^, 
96 £"*329 ± o"’oii ; Respighi, 960” *760 o"*oi3 ; GiacomelU, 
961" *307 i: o'’ oi2; and Prosperi, 961" ‘356 ± o"*oi4 ; the 
combined mean value being 96i"*l88. 


ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 APRIL 24-30 

/ 117 OR the reckoning of time the civil day, commencing at 
^ ^ Greenwich mean midnight, counting the hours on to 24, 
is here employed. ) 

At Greenwich on ApHl 24 

.Sunrises, 4h. 48m. ; souths, iih. 58m. 5‘6s. ; sets, I9h. 8m. ; 
deck on meridian, 12* 51' N. : Sidereal Time at Sunset, 
9H. i8m. 

Moon (at First Quarter on April 30) rises, 5h. 48m. ; souths, 
I2h. 5Sm. ; sets, 2oh. I4ra. ; deck on meridian, 12" ii' N. 


Planet 

Rises 
h. m. 

Souths 
h. m. 

Sets 
h. m. 

Bed. OD meridian 

0 20 N. 

Mercury 

... 4 17 .. 

10 23 

... 16 29 

Venus ... 

..61 ... 

H *3 

... 22 25 

... 22 50 N. 

Mars ... . 

... 4 SO ... 

IX 59 

... 19 8 

... I237N. 

Jupiter... 

... 18 34 ... 

23 45 

... 4 56 * 

... 10 17 s. 

Saturn... . 

,.. 8 54 ... 

17 3 

... I 12 - 

... 22 24 N. 


* Indicates that the setung that of the fol'owing moruing. 


Occultations of Stars by the Moon (visible at Greenwich) 


April 

Star 

Mag. 

Disap. 

h. m. 

Reap. 

h. m. 

CorreepofMiUng 
angles from ver- 
tex to right for 
inverted image 




0 0 

25 ... 

, 48 Tauri ... 

... 6 .. 

. 21 0 .. 

. 21 36 

- 85 3 S 9 

30 ... 

, 3 Cancri ... 

... 6 .. 

. 0 13 .. 

• 1 4 

... 119 293 

30 ... 

. 54 Cancri... 

... 6i ., 

. 21 36 .. 

.. 22 27 

- 74 330 


April h. 

24 ... 23 ... Mars in conjunction with the Sun. 

26 ... 6 , Venus in conjunction with and 6* 19' north 

of the Moon. 

29 ... 7 ... Saturn in conjunction with and 3® 6' imrth 

of the Moon. 


Variable Stars 


Star 

U Cephei ... 

S Canis Mlnoris 
S Caocri 
T Ursce Majoris 
S Librae 
U Coronse ... 

R Draconis ... 

U Ophluchi... 

S Delphini ... 
ft Ceptiei 
R Lacertm ... 


R.A. 

Bed. 



h, m. 


h. 

m. 

... 0 52-3 .. 

, 81 16 N. . 

.. Apr, 29, 4 

0 m 

... 7 26‘6 .. 

. 8 34N. . 


m 

8 37*5 - 

19 a6 N. . 

.. „ 28, 21 

13 m 

... 12 31*3 

. 60 7.N. . 


m 

... 14 54*9 ... 

8 4 S. . 

.. „ 37, ao 37 M 

... 15 13*6 ... 

.32 4 N. . 

.. „ 34, 3 43 M 

... 16 32*4 ... 

67 0 N. .. 

• » 28, 

M 

... 17 10*8 ... 

I 20 N. . 

.. „ 24. 81 

If m 


and at intervals of 20 

8 

20 37’9 ... 

16 41 N. .. 

. Apr. 34, 

M 

... 22 25*0 ... 
... 22 38-3 ... 

57 SON. .. 

.. „ 30,33 

qAI 

41 47 N. 

• » 87 . 

m 


M sigtiifiMiaaadmttm ; 


Meteor^SAowers 
R.A Deol. 


Near fUrsae Majoris... ... 57 N, Bright, slow meteors, 

is Librae aaS ... 5 S. 

.. A Seroentis ... 22C ... o N. Swifit meteors. 
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GEOGRAPHICAL NOTES 

The new volume (xi.) of the Ceograpkisches yahrhuch^ edited 
by Prof. Hermann begins a new series, and assumes a 

new form. It has been eloxmt^ from the small square form 
with wUch we have been tamiliar, into a respectable octavo, 
containing about 500 pages. Moreover the present volume is 
entirely devoted to what in former years was only a section : an 
account of progress in the various departments into which 
scientific geography is divided. The next volume will no doubt 
contain memoirs on various subjects of geographical interest. 
The subject of physical geography (or rather geophysics) is 
tr^ted by Dr. He^esell and Dr. Rudolph. Prof, Toula deals 
with the investigations of the last four years in the geognostic 
structure of the earth’s surface in all parts of the world. The 
progre^ of oceanography is of course dealt with by the great 
authority on the subject. Dr. O. Kriimmel, while Dr. Hann 
does a similar service for geographical meteorology, or climate. 
Botanical geography is treated by Dr. Oscar Drude, and 
zoological geography by Dr. L. K. Schmarda. Dr. G. Geriand 
gives the results of research in ethnology during 1884-86 in the 
various quarters of the globe. Under Dr. Wagner’s sole 
editorship the ycUirbuch is becoming more valuable than ever as 
a book of reference in scientific geography. 

The Rev. George Grenfell, the explorer of the Mobangi and 
other important tributaries of the Congo, has arrived in London. 
Unfortunately his health is by no means satisfactory, and it will 
be necessary for him to rest for some lime, therefore bis appear- 
ance at the Royal Geographical Society must be delayed. He 
has brought home with him his original maps, which are admir- 
aUe specimens of such work. They arc on a scale of about 
5 inches to a mile, and arc evidently plotted with the greatest care ; 
his work is therefore likel]^ to take a high place. Dr. I-enz, who 
has arrived in Vienna, it is hoped will he in London at the end 
of this month, and as Dr. Junker may be here about the same 
time, it is just possible that both these eminent explorers 
may appear together at the first meeting of the Geographical 
Society in May. 

Under Colonel Woodthorpe, the work of surveying our 
new Burmese territoiy is proceeding apace. Up to the end of 
Janua^ the out-turn of work amounted to 800 square miles on 
the l^inch, and 260 miles on the i-inch scale. 

The narrative of Baron Nordenskjbld’s memorable journey 
into the interior of Greenland in 1S83, ^ appearing in 
instalments in the German journal Globus, profusely illustrated. 

Two Expeditions are being sent out by the Russian Geogra- 
phical Society this year : one, under J. P. Kusnetzow, to 
investigate the flora of the Northern Urals ; and another, under 
Prince Massalsky, to continue his Transcaucasian researches, 
which include both botany and ethnography. 


VALENCY AND RESIDUAL AFFINITY^ 


II. 


^^ETALLIC CONDUCTION. — I do not propose in any way 
to discuss metallic conduction, but merely to call attention 
to some of the analogies between it and electrolytic conduction. 

It is conceivable, and it would appear probable from the 
fairly regular manner m which the electrical resistance of roost 
pure metals dccrea^ as the temperature falls, the coeffi- 
cients of change being practically very nearly the same in all 
casM, that the increase in resistance as temperature rises is 
mainly due to the increase in molecular inter- distances. As a 
mle, resistance increases on the passage of a metal from the 
solid to the liquid state, but there arc noteworthy exceptions 
from whi<ffi it would appear probable that even in pure metals 
conductivity to some extent depends on molecular composition : 
thus the conductivity of bismuth increases at the moment of 
fusion from 0 43 to 073 of that of mercury at 31% and that of 
antimony from 0*59 to 0*84 (L. de la Rive, Caml . rrnd ,, 1863, 
Ivn., p. 691) ; it is well known that bismuth contracts consider • 
ably on fusion, and this is probably also the case with antimony. 
Ag^, ^cording to Bouly and Cailletet 1885, c., p. 

f the resistance of mercury decreases at the point of solidi- 
Bcalion m the ratio 4^08 ; i ; this is a remarkable increase in 




conductivity, and it is difficult to believe that it Is wholly due to 
mere contraction of volume. 

That the behaviour of alloys is worthy of far more attention 
than it has hitherto received appears most clearly from the few 
data at disposal. I would sp^ially call attention to the curve 
given by Prof. Lodge as representing the specific conductivities 
of the copper-tin alloys (Pl^. Soc. Proc., 1879-80^ iii*, p. 15 ^)» 
The mneral resemblance of this curve to that ^ven by I*; Kohl- 
rausch for mixtures of sulphuric acid and water appears to me to 
be in the highest degree suggestive. 

Valency — Chemical Change, — Notwithstanding the fierce con* 
trovei^ which has been waged between the advocates of the 
doctrine of fixed valency, our views on the subject are still in an 
unfortunate de^ee unsatisfactory and indefinite. Even those-*^ 
and they prob&ly form a large majority — who r^ard valency as 
a variable, dependent both upon the nature of the associated 
radicles and the conditions — especially as to temperature — under 
which these are placed, often hesitate to attribute a valency suf* 
ficiently l^h to account for euery case of combination ; in fact^ 
both parties agree in distinguishing ** atomic” from **moleca* 
lar ” compounds, and differ only as to where the line shall be 
drawn. , 

It is difficult to over-estimate the importance of the theory of 
valency : its application has led to an enormous extension of our 
knowledge of carbon compounds especially, and it has furnished 
us with a simple and consistent sjrstem of classifying the mighty 
host of these bodies ; but, on the other hand, it may be ques- 
tioned whether it has not led us away from the search into the 
nature of chemical change, and even if the introduction of the 
terms saturated and unsaturated has not had a directly pernicious 
effect. Tie almost universal disregard of molecular composition 
as an important factor in chemical change in the case of solids 
and liquids, and the popular tendency to overlook the fact that 
our formula of such bodies are purely empirical expressions, has 
undoubtedly exercised a prejudicial influence. 

No known compounds ape saturated ; if pxxy were, such would 
be incapable, I imagine, of directly taking part in any inter- 
action, and in their case decomposition would necessarily be a 
precedent change. The paraffins are apparently, of all lx>die«, 
the most inert and the most nearly saturated,^ and next to them 
comes hydrogen — the unsaturated character of which is dis- 
played in interactions such as occur at atmospheric temperatures 
between it and platinum and palladium, and when it displaces 
silver from silver nitrate or certain of the platinum metals from 
their salts. One of the most striking instances, perhaps, of 
popular error in this respect is water, which is always regarded 
as a saturated compound, although its entire behaviour, and 
especially its physical properties, characterise the molecule 
HoO, 1 think, as that of an eminently unsaturated compound : 
I fail to see how, otherwise, we are to explain the high surface- 
tension and high specific heat of liquid water, its high heat of 
vaporisation, and its imperfectly gaseous behiiviour up to tem- 
peratures considerably above its l:^iling-point, let alone its great 
solvent power and its tendency to form nydrates with a multi- 
tude of compounds — especially oxygepiated compounds, be it 
added. 

The theory was brought most prominently under the notice of 
chemists by Helmholtz in the last Faraday Lecture, that elecjtri- 
cit^, like matter, is, as it were, atomic, and that each unit of 
affinity or valency in our compounds is ass(x:iated with an 
equivalent of electricity — positive or negative ; that the atoms 
cling to their electric charges, and that these charges cling to 
each other. Thus barely stat^, this theory does not appear to 
take into account the fact that the fundamental molecules, even 
of so-called atomic compounds, are never taturaied^ but more or 
less readily unite with other molecules to form molecular com- 
pounds — molecular a^egates; and unless the application of 
the theory to explain the existence of such compoimds can be 
made clear, chemists must, I think, dedsne to accept it. The 
impression which the facts make u^n the mind of the chemist 
ceriainly is (i) that no two diflerent atoms have equivatot 
affinities ; and (2) that affinity b a variable depending on ^e 
nature of the aikidated dements \ but, owiiw to the recq^im 
complexity of nearly all cases of chemical cnas^, it Is mfficult 
to draw any very definite condosion on this point 
If, however, the nature and wcpcrtiei of so-called mdocular 
compounds genei^ly be oonskmred, and If an attempt be ma^ 
to form any ccsiceptton of thdr oonstitution, one striking met ui' 

* It mom correct to iikmaltinasafimbil^ 

iBOit bert fubiliooifr koowa. 
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»ticeable, viz. that the metals tn them apparently retain the 
roperties which they exhibited in the p^eut atomic compounds, 
vcryonc knows the marked difference in properties of ferrous as 
mtnuted with ferric sails: they differ not only in chemical 
rttaviour# but also in their physical properties, and are readily 
istinguishable by their colour. The properties of the ferrous 
Kdecular compounds, however, are those of the simple fer- 
ms compounas: ferrous potassium chloride, for example, 
etC)4 . CisKf, is a green salt much like ferrous sulphate, 
acts such as these have led me to suggest that in such cases 
le formation of the molecular comp<»undTs due to the attraction 
r the negative element of the one atomic ’* compound by the 
egative element of the other, the metal having no influence 
Kcept that the amount of affinity of which the negative element 
I possessed depends on the nature of the metal with which it is 
wodated. It would in fact appear that hydrogen and the 
letals generally may be regarded as the analogues of the 
hydrocarbon radicles, and that their 
ompounds with negative elem^ts may be likened to un- 
iturated hydrocarbons of the form CnH,n+i . CH . CHjj, We 
now that whenever such a compound enters into combination, 
le 4 j radicle takes no part in the change, combination 

f whatever kind being effected by means of the unsaturated 
sdicle, CH . CHj, with which it is associated. I do not mean 
5 contend that the metals are fully neutralised in their com- 
ounds, but merely that as a rule they behave as though they 
rere saturated, just as do the C-H^- - radicles derived from the 
icnzenes. There can be little doubt that an absolute distinction 
mst be drawn between hydrogen and the metals on the one 
and, and the non-metals on the other. Regarding the facts in 
he light of our knowledge of carbon compounds, it is difficult 
0 resist the conclusion that the differences observed are due to 
lifferences in structure of the stuffs of which the elements as 
ve know them are composed, the which differences condition 
»erhaps a different distribution of the electric charge or its 
<|uiva]ent, in the case of each element. 

Addendum, April 1887. — I will now venture to call attention 
o the points which after a year’s further consideration of the 
ubject appear to me of special importance. 

We are as far as we ever were from being able to define a 
* simple electrolyte ” in the chemical sense — that is to say, to 
lefine the class or classes of compounds to which simple electro- 
ytes belong. The investigation of the electrical behaviour of 
Hire compounds is therefore of the highest importance ; it is 
»sential, however, to bear in mind that not only must pure 
iompounds be studied, but scrupulous care must be taken to 
piord against a possible decomposition of the substance under 
examination, either by heat alone, or by contact with the 
electrodes or the containing vessel. I believe that the con- 
dusions which Clark based on his most interesting observations 
>n the electrolysis of mercuric salts are vitiated by some such 
effect having been overlooked. The experimental difficulties 
urrounding the problem are therefore very great ; and the more 
lOpeful method of attacking it in many cases would appear to 
>e that adopted in Kohlrausch's experiments on the specific 
esistance of water : in other words, to determine the influence of 
mpurities. 

A similar problem relates to the possibility of basing a de- 
inition of a non-metal as distinct from a metal on electriori 
properties. It is well known that no consistent definition can be 
fiven, and that we are at present obliged to base- our division of 
he elements into metals and non-metals on general oomSiderations. 
^fow, although metals differ enormously in specific resistance, 
he metals as a class oppose a comparatively feeble resistance to 
he passage of electneity, and moreover resistance always in- 
creases as the temperature of a metal rises ; it is therefore note- 
MTortby that not only is the specie resistance of non-metals, 
nieh as carbon, phosphorus, selenium and sulphur, enormously 
freat in comparison with that of metals, but ^at it diminishes 
u temperature rises : non-metals therefore behave in this respect 
IS electrolvtei^ and as no special precautions have hitherto been 
laken to obtain pure non-metals ior the purpose it is well worth 
srhile to ascertain if the specific resistance offered by non-meta^ 
t>e not the greater the nearer the approximation to purity. 

To determine the valency or atom-fixing power of an element, 
iceordh>g to present views, it is necessary to determine the 
amnherof atoms which can enter into direct association with an 
itom of the element considered *, and this necessarily involves a 
Hscttssloik of the natare of atomic as dtttinc<^ mm mole- 


cular ** compounds. The electrical hypothesis that an atom of 
unit valency carries unit charge, a dyad two such ebaxges, a 
triad three, involves the more specific determination of the 
number of cbaiges which are associated with any particular 
atom ; but, again, on this hypothesis we have to determine 
whether any real distinction can be drawn between atomic and 
molecular compounds, and whether an atom having, say, unit 
charge, has the power of combining with more than a si^le atom. 
My own view certainly is that atomic and molecular compounds 
are specifically distinct ; and that in the latter the number of 
atoms associated with what may be regarded as the grouping 
element or elements in the compound is in excess of the number 
of unit charges which the particular element or elements of 
necessity carry. Taking nitrogen as an example, it appears to 
me that the whole of the evidence to be derived from the study of 
nitrogen compounds is compatible with the assumption that nitro- 
gen carries at most three charges : that it is a triad, in fact ; and I 
am inclined to regard the ammonium compounds of the 
NHj) . HX^ as molecular compounds in which the residual affinities 
of N and serve to unite HjiN with X^H. The more I study the 
question the more I incline to the belief that sooner or later we 
must accept Kekul^’s ruling, unfashionable as this has become of 
late years. 

Tne foregoing may appear to many to be but a restatement of 
I the tenets of the advocates of the doctrine of fixed valency. It 
I appears to me, however, that in the hypothesis of a definite 
I unit charge — in other words, of a definite unit valency — we 
j have a conception which lor the first time enables us to frame a 
consistent doctrine of valency : a given atom may be assumed 
to carry under all circumstances a certain definite charge, and 
the problem which the chemist has to determine is, firstly, the 
number of unit charges associated with any particular atom, and, 
secondly, the manner in which the charge is, as it were, dis- 
tributed when the atom is brought into association with other 
j atoms. The following illustration will perhaps serve to make 
I my meaning clear. Let unit charge or unit valency be regarded 
as a unit ‘Mine of affinity” passing through the atom, and let it 
be .supposed that the atom moves upon this line of affinity with 
a degree of freedom depending on its nature ; then it may be 
supposed that combination between two atoms consists in the 
overlapping of the lines of affinity. If each atom move out to 
the end of its line of affinity, no part of the line will overhang ; 
the molecule will consequently saturated ; there will be no 
residual affinity. On this view the stability of a molecule will 
depend on the extent to which the lines of affinity of the con- 
stituent atoms overlaps and its tendency to associate with other 
molecules will depend on the extent to which the lines of 
affinity of the constituent atoms overhang. For example, it 
may be supposed that in ordinary chlorine the two atoms of 
I which the molecule consists have moved out near to the end of 
I the lines of affinity, so that there is but little overhang : the 
j molecule is therefore of considerable stability, but forms un- 
stable combinations with other molecules ; in iodine, on the 
other hand, it may be supposed that the atoms are closer to- 
gether, the lines of affinity overlapping less than those of 
chlorine ; consequently the molecule is less stable than that of 
chlorine, but may form more stable molecular compounds as the 
lines of affinity overhang to a greater extent than do those of 
chlorine. It is possible in this way to understand that on atom 
which carries but unit cha^e — a monad, in fact — may enter into 
association with two distinct atoms. Adhering to the above 
symbolic language, it may even be suggested that perhaps the 
cUfference between a non-metal and a metal may be that the 
structure of the non-metals is such that thev move with difficulty 
upon their lines of affinity, and probably in a veiy limited 
numb^ of directions, and with unequal freedom in different 
directions ; and that the structure of metals is such that they 
move with comparative freedom upon their lines of affinity, in 
^me cases even with complete fireMom, and almost equally so 
in several directions. 

Speculations such as these are of value only if they serve as 
a gmde to frutho: inquiry. I venture to put them forward in 
the hope of inducing chemists to devote more attention to the 
study of molecular compounds, for it is in this direction that we 
are likely to gather most important information as to tlm valency 
of elements other than carbon and hydrogen. Of late years such 
inquiries have been but rarely pursued, and no doubt the^ are 
less attractive than those which result in some new or 

the determination of the constitution of an organic prckUict ; but 
their future value will be great, and the number m woricen is 
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now so large that our sense of proportion demands diat atten- 
tion should no longer be directed almost exclusively to the study 
of carbon compounds. 

There is one other problem to which I would direct attention 
— the study of liquid diflfiisian. No interpretation, of the re- 
markable results obtained by Graham has yet been given, and 
they appear in many cases to be quite at variance with the 
results of chemical inquiries. But there is a striking parallelism 
to be observed between Graham’s results and those obtained on 
determining the electrical conductivity of solutions. Applying 
the view which I hold re^anling the electrolysis of composite 
electrolytes to liquid didusion, it appears to me not imprcmable 
that dmusion may be to a large extent the outcome not so much 
of the proper motion of the molecules of the dissolved substance 
as of a propulsive action exercised by the molecules of the 
solvent. The molecules in a mass of water we know may be 
assumed to be moving in every direction, and this being the case 
they would tend to carry other molecules along with them : the 
extent to which this action would take place would, however, 
largely depend on the attraction which exists between the mole- 
cules of water and those of the dissolved substance. From this 
point of view it appears of considerable importance to extend the 
study of liquid diffusion to <rilute solutions. It may be added 
that this h3rpot bests would probal ly account for the behaviour of 
colloids, as these are know n to be chemically neutral substances ; 
in fact, they are com{x>unds almost destitute of residual affinity. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

King’s College, London. — Prof. W. Grylls Adams, F. R.S., 
will deliver a course of lectures on Electro-Magnetism, Mag- 
neto-Electricity, the Testing of Motors and Dynamos, Electric 
I^hting, and Transmission of Power, during the present Term. 

A course of practical work in Electrical Testing and Measure- 
ment with especiid reference to Electrical Engineering will also 
be carried on under his direction in ihe Wheatstone Tjiboratory. 

The lectures will be given once a week — on Mondays, at 
2 p,m,, — and the Wheatstone Laboratory Is open daily from 
I to 4, except on Saturdays. 


SOCIETIES AND ACADEMIES 

London 

R»y«l Society, March 31. — '‘Note on the Development of 
Voltaic Electrid^ by Atmospheric Oxidation.” By C, R. 
Alder Wright, D.Sc., F.R.S., Lecturer on Chemistry and 
Physics, and C. Thompson, F.C.S., Demonstrator of Chemistry, 
in St. Maiy’s Hospital Medical School. 

Whilst investigating processes for the manufacture of ^pram- 
mcmium hydroxide (now used commercially on a considerable 
scale) we noticed that if the air supply be greatly in deficiency 
relatively to the bulk of the 'copper, under certain conditions the 
solution is but tittle coloured, containing copper dissolved prin- 
cipally as cup^us, and not as cupric, oxid^ This might, per- 
haps^ be annetpated a pricri^ inasmuch as it is well known that 
blue cupric solution in ammonia, when digested with metallic 
copper in the absence of air, takes up a second equivalent of 
copper, becoming colourless cuprous solution ; but further ex- 
perunents seem to indicate that the production of cuprous oxide 
under the oxtcissing influence of a limited supply air is the 
primary action, and not merely a secondary result. 

When a shek of copper is kept out of direct contact with air 
by being immet^ in ammonia solution, oxidation of the metal 
is gradu^y effected by virtue of the dissolving of oxvgen from 
the air at the sutfisce m the fluids and dtfifusian of the oxygen 
solution to the vtcinity of the copper. This action is an ex- 
tremely slow one if the copper be covered by some depth of dnid, 
and if the setting up of convection currents through heatmg or 
evaporation be peevented hf keq>ing the vessel perfisctly at rest 
and at an equi^le tempermure, md vrdl dom to prevent 
escape of ammonia; bat if thtac precamions be neglected it 
goes on much more rapidly, and the Uqntd comp 

becomes blue ; it can, however, he dio materimiy 

by arranging horisontally on snrfisce of the mild a phde of 
platnusm or odmr dectricalk condoetiiig material not chetnkolly 
aetsd upon by the fitttd, and eemiecting this \r9 meana of awir^ 
dec., with the copper plate. The upfi^r cmmchMv or olrurfiist 


pfaie as it may be conveniently termed, being simultaneously in 
contact with the atmosphere and fluid, attracts to its surface a ; 
film or aura of condensed gases, the oxygen of whtdi becomes 
gradually transferred to the copper, a voltaic current drculatlng 
thro^h fluid and connecting wire. Cuprous, and not 
cupric, oxide thus results, dissolved in the ammonia solution if| 
contact with the copper plate, the mechanism of the reacdoii 
being conveniently represented by the scheme — 

f Copper plate Cu^ | OH, | OHg | O Action plate, 


( Copper plate | CujO | II3O I HgO | Aeration plate, 

water being represented as the electrolyte for simplicity’s sake. 
The air film on the aeration plate being constantly renewed by 
absorption from the atmosphere, the process goes on continuoudy 
as long as the two plates are connected ttjgcther by the wire. 
This wire may be lengthened at will so as to make the current 
which passes through it whilst the action goes on relatively 
stronger or weaker according to the amount of resistance intro- 
duced into the circuit ; and by Including a galvanometer or silver 
voltameter in the circuit the ordinary phenomena due to the 
pas5iage of airrents are readily recognisable. 

The maximum E.M.F. thus capable of development varies 
considerably with the strength of the ammoniacal solution, 
l>emg the less the weaker the fluid : addition of common salt or 
of sal ammoniac to the liquid notably increases the E.M.F. and 
diminishes the internal resistance of the cell. Spongy platinum 
in a thin layer as the aeration plate gives higher Values than thin 
platinum foil ; the highest numbers thus obtained, using pretty 
concentrated ammoniacal brine, fell but little short of 0'8 volt ; 
or somewhat less than the E.M.F. corresponding with the heat of 
formation of cuprous oxide,' since, according to Julius Thomsen, 
Cii4,0 = 40,810 == about 0‘88 volt. 

It is obvious that this copper atmosi>heric oxidation cell has a 
close connexion with the “ air- battery ” described in 1873 by 
Gladstone and Tribe (Roy. Soc. Proc., vol. xxi, p. 247) in 
which what is virtually an “aeration plate,” consisting of a tray 
full of crystals of silver is used, opposed to a copper plate im- 
mersed m a solution of copper nitrate. Cuprous oxide is 
formed in both cases, in virtue of the indirect combination 
brought about between the oxygen of the air and the copper : 
but tncre is this great diflerence between the two (apart from the 
cuprous oxide being deposited as .such in Gladstone and Tribe’s 
arrangement, and bring kept in solntion in ours), that in tbe 
one the cuprous oxide is formed at the surfaee of the copper piate 
itself, and in the other at the surface of the aeration platc^ Tbis 
essential difference is embodied in the above depicts scheme ^ 
compared with the following one which represents the action in 
Glaastone and Tribe’s cell : — 


Silver + O 


CufNOa), Cu(NO*)j Cii 
Cu(NO,), Ca(NOa)a Cu 


Copper. 


i Silver 


O 


Cu (N 08 )aCu (NOalaCtt 
Cu (NOaljjCn (NG^ljCu 


Copper. 


One result of this difference is that the surface of the aeration 
plate in the ammonia cell is kept constantly the same, whereas 
in the nitrate cell it is continually changing its character through 
deposition of solid cuprous oxide on the silver : in consequence 
of this deposition, whilst the E.M. F. of the ammonia 
ciFteris paribus^ is constant, that of the nitrate cell is continually 
varyir^, Gladstone and Tribe, moreover, only obtained an 
E.M.F. of aV ioH of VL Daniell, or about 0*104(0 0*143 volt, 
even under ihc most favourable conditions, viz, when the cell 
was connected with an electrometer ; whilst four or five times 
this amount is indicated by the cells examined by tts. 

Following up the ideas suggested by the above observations, 
we are making a number of experiments with a variety <a 
analogous con^notions, in which atmospheric oxidation con- 
stitutes the essential chemical action taking place ; 
the nature of the atfration plates, the metals dissotveo, ana the 
liquids emplc^ed (as also W substituting other {{a^ 
chlorine, for air), a large nuinner of combinatioiis are obvicwiiiy 
obtainable. Some of those which we have so mr exami^ 
present points of oonrideraMe interest, the oxMlsiitg a^ion 
exerted under fiivoufahle ooodftiDUS heiag marled i^so 

much so that certain metsll,, mercufy and riiver, not Oidlii- 
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r prone to ntmospberic oxidation, can under suitable con- 
ims be gradually oxidised and dissolved in appropriate 
[|tb> just as tbe copper is dissolved in the ammonia in the cell 
fc described ; these actions, moreover, being acc ^mpanicd 
be .'development of currents of strength sufficient to cause 
tmable amounts of electrolytic decomposition outside the 
r In a silver voltameter. 


J Action of Cadein and Theine upon Voluntary Muscle/’ 
fT. louder Brunton, M.D., F,k.S., and T. Theodore 
h, M.D. 

^fifein and theine boUi cause rigor in the voluntary muscles 
l^&ogs (JRana t€mporaria). The action is, however, very 
iable, the rigor being sometimes exceedingly well marked, 
f at other times not observable. Theine seems to be rather 
fe powerful than caffein, but the quantitative difference 
jveen them is slight. There is, however, a marked qualita- 
\ difference between them, inasmuch as theine tends to pro- 
p riiythroical contractions in (he muscle. A variation is 
fcrved in (he action of the alkaloids on the different muscles 
he same frog* 

ilie addition of lactic acid to a solution of theine or caffein 
^ the rigor to appear sooner, develop more r^idly, and 
tin a greater maximum, and a somewhat similar efifect is pro- 
led by calcium chloride. Potash retards and diminishes the 
pn of theine w c»ffein. One phenomenon which seems 
ervlng of attention is the rhythmic contraction of the muscle 
duced by theine. This rhythm is so slow that it would 
»pe attention unless a very low’ rate of speed were used in the 
Jrding apparatus ; it is sometimes as slow as from three to 
ut one contraction per hour ; it may continue for twenty 
trs. In one instance we obser\’ed the remarkable phenomenon 
yhich we have given the name of pseudo-rigor j in this ex- 
iment the application of the theine was followed by slight 
ucation of the muscle, to this succeeded an equal contraction, 
then followed great relaxation below the normal, so great 
eed that the negative curve below the abscissa strongly re- 
ibled the positive curve of contraction due to rigor in most 
er experiments.^ 


‘ Contributions to our Knowledge of the Connexion between 
^rnical Constitution and Physiological Action. Preliminary 
nmunication on the Action of certain Aromatic Bodies.” By 
louder Brunlon, M.B., F.R.S., andj, Theodore Cash, M.D. 
The distinctive action of the lower members of the fatty series 
iieir stimulant and anaesthetic action on the nerve-centres. 

'he members of the aromatic series also affect the nervous 
em, but th^ appear to affect the motor centres more than 
sensory, so tlmt instead of producing ansesthesia, like the 
nbers of the fatty seric ^ they tend rather to produce tremor, 
vulsionsy and paralysis. Benzene, chlorobenzene, bromo- 
zene, and iodobenzene are all somew’hat similar in their 
on on frogs ; the halogen radicals not modifying the action 
the beoKene to aucU an extent as they do in the case of 
nonium soils. The voluntary’ muscles are weakened by 
m, and there is a slight tendency to paralysis of the motor 
ves; but traction is ohieffy exerted upon the bimin and 
lalcord. TOe brain is first affected, as shown by general 
argy and disincbnation to move. Neat the cord is affected : 
,10ns arc imperfectly performed, and there is a tendency to 
end tremor on movement resembling that obseri^ in dis- 
dnated sclerosis j soinetimes, however, the tremor is observed 
jpendently of movement- 

'he addition of hydroxyl to the benzene nocleus intensifies 
convulsant action, so that oavbenzene (cturbblic acid) and 
cybemsene cause convulsions in and trioxybeneene 

les jerkings, though of a slighter character. 


-^logical Society, April 5.— Prof. W. M. Flower, F.R.S*< 
ndent, in the chair. — ^I'he Secretary read a report on th« 
itions that had been made to the Society’s menagerie during 
month of March iSSy.^Mr, F. Day exhibit^ and ma^ 
arks on a specimen of a Mediterranean fish 

taken by a trawler off Brixham early in March last, 
new to ^ BriUsh fauna. --Mr. J. H. Leech exhibited some 
tmei^ of new butterflies from Japan and Corea^ and gave a 
vwnuat tri" to taceat journqys to those conatries in tmest 

^ «adi«8sed to^m 
he »wv* Ck R. fffeh, of the Ciqpe Cdony, le^peot^ ta« 


h# O. H, R. RKk, 


tUt 1. 4&S( 


killing and eating, by a shrew, of a young venomous snake 
{Stpeaon hamac&Ues), — Prof. Flower, F.K.S., conuuunicated, 
on behalf of Messrs. John H. Scott and T. Jeffery Parker, of 
the University of Otago, K.Z., a paper containing an aocouxit of 
a specimen of a young female ZtfmHSy which was cast ashore 
alive at Warrington, north of Dunedin, New Zealand, in Nov- 
ember 1684. — ^Mr. Richard S. Wray read a paper on the 
morphology of the wings of Hrds, in which a description was 
given of a typical wing, and the main modifications "which are 
found in other forms of wings were pointed out. One of the 
principal points adverted to was the absence, in nearly half the 
class of birds, of the fifth cubital remex, its coverts only being 
developed The peculiar structure of the wings in the Ratitae 
and the Sphmisci was also commented upon. —A communication 
was read from the Rev. H. S. Gorham, on the clasrificatioo of 
the Coleoptera of the division I.anguriides. The author pointed 
out the characters which, in his opinion, were available for the 
systematic arrangement of this family of Coleoptera, and for its 
division into genera. The subject had hitherto not received the 
attention it deserved, and several errors had gained conrent^, 
owing to the hasty and insufficient way in which the structure of 
these insects had been analysed. He added an analytical table 
of about forty genera, many of those proposed being new. Further 
notice of the American genera would soon appear in Messrs. 
Godman and Salvin’s “Biologia Centmli-Americana.” 

Mathematical Society, April 7. — Sir J. Cockle, F.R.S., 
President, in the chair.-“-'nie following papers were read, or 
taken as read : — On the intersections of a circle and a plane 
curve, by Prof. Genese. — A new theory of harmonic polygons, 
by the Rev. T. C. Simmons. — On some properties of simpli- 
ctssima, with especial regard to the related spherical loci, by 
Mr. W. J. C. Sharp. — On Briot and Bouquet’s theory of the 

differential equation - o, by Prof. Cayley, F.R.S. — 

Two points in the plane of a triangle and a cubic through theot, 
by K. Tucker. — A tetrahedral note, by Dr. Wolstenhomie. 

Edinburgh 

Roy^ Society, April 4. — Dr. J. Murray, Vice-President, in 
the chair. — Prof. Tail communicated a note by Prof. Cayley, on 
a formula for when n and i are very large numbers.-— 

Mr. R. Kidsion read the hvst part of a paper on the fossil flora 
of the Radstock series of the Somerset and Bristol coal-fields 
(Upper Coal-measures). — Dr. Sang read a paper on the adiro- 
raatism of the four-lens eye-piece, describing a new arrax^ment 
of the len^es^ He uKo read a note on an effective arrangement 
for observing the passage of the sun’s image across the vnres of 
a telescope. — Prof. Turner read a communication by Mr. F. E. 
Beddard, on the structural characteristics of certain new or little- 
known earthworms. Five new species found in Australia and 
New Zealand were treated of. — Prof. J. Geikie discussed the 
geology and petrology of St. Abb’s Head. 

Paris 

Academy of Sciences, April 12. — M, Janssen, President, 
in the chair. — On the relations that exist between cyclones and 
concupent storms and hurricanes, by M. H. Faye. 'From on 
attentive study of the synoptical storm charts of theijnited States 
Signal Service, the authw is able to confirm the conclusions 
already drawn by M. Mand-Davy from the meleoit^gtcal 
observations made at the Paris Obiervatoiy so far back as the 
year 1864. It is shown (1) that tornadoes, nurricanes, and hail- 
storms are simply secondary phenomena directly associated with 
central cyclonic movement ; (a) that in the Unit^ Slates 
their trajectories have no general relation either to isobars 
or to the nom^ atmospheric currents ; (3) that these relatively 
short trajectories are pairallel to the vast cyclonic trajectories at 
the moment when these local phenomena arise ; (4) mat thw dU 
lie OB the right flank of the mrclone itself, which mwBius be 
regarded as a complex meteorological system accompsmed on Its 
right side by whole colonies of destructive tornadoes and 
hurricanes with their attendant waterspouts, bddstorms, and 
tosreidial dow&pours» all moving togeOier acmes seas and 
coatineBts. The whoJe movement is nqgfdated the emmle 
law ofjthe mech a ni cs of Adds, lAich detmrines m frmatam 
of or vorrioes in tapper atmoiqEdmric itq gi oo e . 
stB^ctog vmsk^ df Hie tojmkid effects pfodsoBdwHfteinoue- 
BMttUs.sui^ due to the descending vortex, ud^h, as in our 
tome mactoes, AdMoes to bring into contact Rndnet In tofont 
moHoii nyMBies Ikr anart vdth their nr iTnii irmi ait 

dtoresces of temperature, and aqueous perddes irff h erfr oi e tt wr 
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in a stat« of vapour and of oositive or negative tension. — On the 
term “ Jatex ” in botany, by M, A. Tr^cul. In r^ly to some recent 
objections made to his comprehensive use of this term, the author 
here justifies its application both to the contents of the latici- 
ferous vessels and to the product of the secreting ducts. The 
numerous fiicts brought together in this communication tend 
clearly to establish the fundamental resemblance between the 
physical and physidogical properties of the contents of the 
laticiferous vessels properly so called, and of the secreting tubes, 
so that these two classes of vessels are properly grouped together 
under the common designation of vessels of the latex. — On some 
essays made at sea with Capt. Fleuriais’ new collimating gyro- 
scope, by M. de Jonquieres. The results are given of the | 
observations made with this instniment by Lieut. Baule, of the 
steamer La Gascogne, during a recent trip from Bordeaux to 
Brazil. Although this was the first application of the apparatus, 
the observer was able by its means to record the rolling of the 
vessel with considerable accuracy. — On earthquakes, by M. 
O^permann. The author substantially accepts the general view 
of seismologists, that these disturbances are mainly due to the 
pressure exercised on the upper crust by the aqueous vapour 
formed at great depths below the surface by filtration through 
fissures or porous rocks. — On the w’inter egg of Phylloxera, by 
M. P. de Lafitte. The author replies to some misleading state- 
ments recently made by M. Donnadieu, and calculates] to afiect 
the issue of the experiments w’hich are now being carried on ' 
throughout the wine-growing districts of France. — On a com- 
plementary experiment relative to waterspouts, by M. Ch. 
Weyher. The experiments hitherto described had reference 
only to the artificial formation of the “ buisson,'"^ that is, 
of the two inverted cones superimposed at their summits. 
Here a further process is described, by means of which the 
author has succeeded in producing the complete waterspout, with 
Its tube of vapour attached on the one hand to the centre of the 
huissim and on the other to the centre of the revolving drum 
placed 3 metres above the surface of the water. To effect this 
all that is needed is to project a jet of vapour to neighbour- 
hood of the axis of the vortex, or, better still, simply to heat 
the water in the large resen’oir sufficiently to cause some 
vapour to rise.— -A study of the alkaline vanadates (continued), 
by M. A. Ditte. Here are treated the vanadates of soda : 
VbflNaO ; aVO-NaO ; 3VOfi,2NaO ; jVOaNaO ; VO^.aNaO ; 
V05,3NaO ; and VOjNaO. — On the upheaval of the south-west 
coasts of Finland, M. Venukoff. ilie topographic surveys 
recently carried out in Finland show once more that the shores 
of the Baltic are continually rising. Since the surveys of iSio- 
15 several islands have become peninsulas, while many shallows 
have become islands or beaches. On the south-west coast and 
in the neighbouring Aland Archipelago many places are pointed 
out by the inhabitants which a few years ago were under water, 
but which are now grazing-grounds, market-gardens, or corn- 
fields. The local authority are now taking steps, by means of 
which the pix^css of this geolc^cal phenomenon *** JY fature 

be determined with absolute certainty and accuracy. — Tpe sudden 
death was announced of M. Thollon in the midst of his labours 
connected with the construction of a great solar chart, on 
which the distinction between the telluric and solar rays would 
have been indicated. M. ThoUon’s name will always be 
remembered in connexion with s|>ectroscopic studies, which 
have been firstly advanced by his improved spectroscope and 
the device suggested by him for distinguishing rays of solar 
origin firom those due to tne terrestrial atmosphere. 

Bsjllin 

Pbyateal Society, April i,— Preff. von Helmholtz in the 
diair.— Dr. Pemet spoke on the comparison of barometers, and 
6 xtw attention to a number of sources of error which must be 
avoided wbisi readiog off a barometer. The speaker has carried 
out a series of comparisons with corrected standard barometers, 
aneroid barometers, and the standard barometers of different 
stations. He finds that the standard barometers of Berlin and 
Paris correspond exactly within the limits of errors of observa- 
tion ; aneroids do not yield anything like the same exactness 
that may be obtained with syphon-bannneters.— Dr. Pemet also 
broi^ht a new form of standard mercnrial thermometer before 
the Society, and explafeed its construction. It consists essenthdlT 
of the uiiiid bulb and fine tube, which is widened out above and 
below into two receptacles each of which It capaltde of holdiim 
a mass of mtxcmy corresponding to a odfnim rqpresentlng 50 • 
By means of this armyement tlm instrument is eadly graduated, 
and admits of any deshed adjustment of the aero and gtadua* ; , 


tion ; also by varying the amount of mercufy with which i 
filled the same exactness in reading which is possible betweef 
and 50'' can be obtained even up to aoo®. — Dr. Kd^er spoke 
the mean rate of flow of a fluid from a small aperture. 1 
rate, as is well known, depends not only upon pressure, wek 
&C., but upon a certain constant which is call^ the coefiia 
of efflux, and which has been determined to be 0*62. *! 

speaker gave an account, in their historical order, of a num 
of researches which have been made with a view to determin 
this coefficient mathematically, and then proceeded to exp] 

his own methods of calculation, which lead to the value —2 

2 - 

establishwl by Kirchhoff and Rayleigh. — Dr. Konig exhibito 
direct -vision spectroscope constructed by Wemidke, which* 
contained in a glass tube instead of a wooden one, and t1 
admits of the internal arrangement of the instrument be 
seen. 1 
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PRACT/CAL ELECTRICITY 


Practical Electricity. By W. E. Ayrton, F.R.S. (London : 
Cassell and Co., 1887.) 

P ROF. AYRTON’S book on Practical Electricity 
fills a gap, and is well fitted for the purpose for 
which its author has designed it. The book comprises 
the substance of the first year’s course for students of 
electrical technology in the City and Guilds Central 
Institution at South Kensington, with some additional 
matter, which is chiefly in small type. The subject of 
Current is treated first, then comes Electromotive Force 
or Potential Difference, and afterwards Resistance. This 
is undoubtedly the logical order, though, as Prof. Ayrton 
points out, this sequence appears complicated to the 
minds of learners, from the fact that in the definitions of 
the Paris Congress the volt is made to depend on the 
ohm and the ampere. The practical units, ampere, ohm, 
volt, &c., are used throughout, but a little more space 
might have been given with advantage to the definitions of 
these units. Take, for instance, the definition of an ampere, 
6. After showing by means of a most instructive and well- 
arranged experiment (Fig. i) that a current produces 
magnetic, chemical, and thermal effects, and further, that 
the chemical changes are the same in two or more volta- 
meters of the same kind. Prof. Ayrton proceeds : — 
** We shall therefore define the strength of a current as 
being directly proportional to the amount of chemical 
decomposition produced in a given time ; and the current 
that deposits 0 001 11815 gramme or 0*017253 groUn of 
stiver per second on one of the plates of a silver voltameter^ 
the liquid employed being a solution of silver nitrate 


containing from 15 to 10 per cent of the salt^ we shall 
call an ampere^ and take it as our unit current.” 
But frequently a beginner will at once wish to know 
why these special numbers, which will seem to him un- 
necessarily complex, should have been taken. Why not 
select 001 gramme of silver rather than 00111815? will 
be an obvious question, to which no answer is given. 
Surely, too, four significant figures would be sufficient. 
Besides, this is not the definition of ampere adopted by 
the Paris Congress, and it involves the experiments of 
someone on the electro-chemical deposition of silver. 
The experiments given in the early part 01 Chapter 
11 . do not need the previous definition of thei/wV current^ 
and from them the fact that a current exerts on a magnet 
a definite force depending on its strength and (§ 22) on 
the dimensions and position of its circuit is esUblished. 
Thence the idea of the current which exerts on a definite 
m^et a unit force is easily reached, and from this we 
get the anipere of the Congress definition, which is found, 
by careful experiment, to deposit so many grammes of 
«Uver per second. 

? So, tw, the definition of the ^volt” would have been 
|:i cl^^rer if the excellent illustration of difference of poten- 
i a8, had been carried a little further, 

1 1 I«rf»ted out that, just as the water loses 

i another, and 

I Itm is measured by the quantity of water multiplied 
\ XXXV.--K 0.915 


by the difference in pressure, so the electric current loses 
energy in passing from one point to another, and that 
loss is measured by the quantity of electricity multiplied 
by the difference of electrical potential. But these, per- 
haps, are points which can be better brought out by a 
^ teacher in explaining difficulties to his class. 

The book is, we believe, the first in England which 
accepts distinctly the resolutions of the Paris Congress 
as a basis. Another novelty to be found in it is the use of 
the letters P.D. (potential difference) for the old abbrevi- 
ation E.M.F. This is a change for which, if it can be 
satisfactorily introduced and accepted, all teachers will 
be thankful, for it will get rid of the confusion existing 
between the resultant electrical force at a point, and the 
electromotive force between two points, which is not a 
force at all. 

The plan of the book has been already indicated. 
Starting from the definition of an ampere, the various 
means of measuring currents are described, and full 



Fig. 15.* 


details are given of the methods for carrying out the 
experiments, for recording results graphically and other- 
wise, and for drawing conclusions from the experiments. 
The illustrations show clearly the arrangement of appar- 
atus in each case. In Prof, Ayrton’s laboratory the 
apparatus required for any one series of observations is 
mounted permanently on the same board j the student 
finds everything ready, and the necessary connexions 
made when he begins. As to the desirability of this, 
there will no doubt be some difference of opinion ; but 
with large classes of beginners some such plan is necessary. 
Thus, Fig. 15 shows the apparatus for investigating the 
action of a current on a magnet The large coil c c is so 
arranged that the current can be made to traverse it 
eight, twelve> or sixteen times, and its effect on the mag- 
net observed ; or the coil c c can be replaced by ^ 
of half the radius, which has four turns on it ; or, again, 
cc can be used simultaneously with cc, the current being 

are indebted to Messrs, Cassell for the blocks usmI to illttsttmte this 
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sent in opposite directions through the two. ww\%9l 
resistance by means of which the current may be varied 
at will, and G a galvanometer. 

Chapter III. introduces us to difference of potential, 
and here the writer describes in a practical form the 
experiments for the verification of some of the ordinary 
laws of statical electricity. 

Ohm's law and its proof follow in Chapter IV., and it 
is shown that the resistance of a conductor remains un- 
changed so long as its other physical conditions are the 
same. § So gives the definition of the legal ohm.” It 
is not quite accurate to speak of its having been legalised, 
at any rate in this country; though, as the letter from the 
•B. A. Committee on Electrical Standards, which is printed 
at the end of the preface, shows, the question of its adop- 
tion as a legal standard is now before the Government 
Various methods of comparing resistances follow, with 
full practical details, but the important one due to 
Prof. G. C. Foster, for comparing two nearly equal resist- 
ances, has been omitted from § 97. 

Batteries and other forms of current-generators are 
next considered, with details as to their construction and 



Fic. 157. 

use ; and an account of the methods of determining ihei 
E.M.F. and resistance is given. 

“ Insulation ” is the title of Chapter VI., and many o 
the practical hints given under this head arc of grea 
value. 

In the next chapter, condensers, and the methods of 
constructing them and of measuring their capacities, are 
treated of. Wc find also a chapter devoted to com- 
mercial ammeters and voltmeters, which gives in an 
easily accessible form particulars as to some of the best 
known of these instruments, with practical methods of 
testing and calibrating. In Fig, 157 wc have the 
arrangement of apparatus for comparing an ammeter 
with a silver voltameter. R is an adjustable resistance 
of a useful character, made of a number of washers of 
carbonised cloth which can be pressed into close contact 
by a screw. Latimer Clarkes cell is described in § 214, in 
the H form. A simpler pattern consists of a test-tube 
with a platinum wire sealed through the bottom. The 
end of this is covered with pure mercury, and above this is 
a layer of mercurous sulphate, with a saturated solmion 

/if ./tnr all. A rfld Of clcail flftC diOi 


into the zinc sulphate passing through the cork which 
closes the test-tube, and the whole is kept tight with 
marine glue. 

In an appendix Kirchhoff*s laws of divided circuits are 
considered. The method of treating such problems 
introduced by Maxwell, and which has recently been 
illustrated at some length by Prof. Fleming, is also 
referred to. 

Another point of importance which calls for notice is 
j the number of examples introduced by way of illustration ; 
j some of these are completely worked out, others left as 
exercises for the student. 

I The book concludes with some specimens of the 
instructions for experimentsvwhich are given to students 
at the City and Guilds Institution, with the apparatus with 
which each experiment is performed. Of these instruc- 
tions there are four ; and many who use the book will 
wish their number was larger. We will close this notice 
by quoting the last of them. 

To calibrate an ammeter by means of a silver volta- 
meter (the apparatus required has been figured above) ; — 

^ “ Preliminary. — The voltameter consists of a plati- 

num dish containing a 25 per cent, solution of silver 
nitrate, and in which a silver plate is immersed. An 
adjustable carbon resistance is provided, by means of ^ 
I which the current passing through the voltameter can be 
maintained constant during each e.xperiment, and can be 
varied in the different experiments. 

** Experiments.— (i) Carefully clean, dry, and weigh , 
the platinum dish, the approximate weight of which is 78 j 
grammes. 

‘*(2) Pour the solution of silver nitrate into the dish, 
and place it on the three brass pins provided for its re- 
ception, and which are electrically connected with the! 
left-hand binding- screw on the board. Immerse the] 
silver plate in the solution, and clamp it in such a posi- 
tion that its edges are equally distant from the sides and| 
bottom of the dish. 

“(3) Turn the small milled head at the top of the| 
i ammeter so that the pointer of the ammeter comes oppo 
j site the zero on the scale, if not there already. Place the 
I copper connecting-wire in the mercury cups marked 
and c (which cuts out the voltameter), and adjust the 
carbon resistance until a convenient current flows round 
! the ammeter. Remove the connecting- wire. 

I “(4) Quickly insert the connecting- wire in the mercur, 

! cups marked A and u, carefully noting the instant a| 
j which the circuit was completed. Allow the current ta 
( pass for a convenient time (ten to thirty minutes, accord! 

I ing to the strength of the current used), and keep thl 
current constant by the adjustable resistance. Note thj 
! temperature of the room during the experiment, and, ai 
j the end of the interval decided on, quickly break thj 
j circuit. i 

I (5) Empty the solution from^ the dish into its bottlj 
and carefully wash the deposited silver with distHlr^ 
water. Then fill the dish with distilled water, 
allow it to sund ten to Efteen minutes Again wash 
water, alcohol, and ether, dry over the spirit-lamp, axj 
cool in the desiccator, \ 

** (6) Catefully determine the increase of weight due \ 
the silver deposited on the dish. 

“(7) Calculate the strength of current used m tl 
exfjcriment, assuming that one ampere deposits 
mtiligivinmes of silver per second. 

‘‘(B) Repeat the experiment with several dine] 
strengths of current 

‘‘(9) Tabulate your results in some convenient 
and write them with your name on the catd, on whfeh 
^will find iteccttdcd the results of previous experimenti. 
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SPOLIA ATLANTJCA 

oHa AUanUcm* (i) Contributions to the Knowledge of 
:he Salpidae, by M. P, A. Traustedt ; (2) Remarks on 
some of the Oceanic Annulata, by G. M. R. Levinsen ; 
[3) Contributions towards the Morphology and Sys- 
tmatic Arrangement of the Pteropoda, by J. E. V. 
Boas. (Copenhagen, 1885-86.) 

“'HE three monographs which at the instance, and 
under the supervision, of the Directors of the Zoo- 
jical Museum of Copenhagen, have been included in 
e quarto volume under the title of Spolia Atlantica,” 
iginally appeared in the Transactions of the Danish 
jyal Society of Natural Sciences. But although bound 
gfCther, each monograph in this Mition de luxe is com- 
Bte in itself, with separate title-page, table of contents, 
scriptive plates, and all other necessary means of 
parate reference, while the convenience of readers not 
quainted with Danish has been amply considered by 
e addition of Latin and French translations of the de- 
riptions of the animals, and of many other important 
irts of the text. 

The first of this triplet of monographs, which deals 
ih the so-called “ aggregate ” and solitary ” forms of 
e several species of Salpjc, is based on a study of the 
ceptionally complete collections preserved in the Zoo- 
gical Museum of Copenhagen, for which that institution 
mainly indebted to Prof. Steenstrup, at whose sugges- 
m and under whose direction Herr Traustedt compiled 
s memoir. The monograph presents a clear and com- 
■ehensive description of all the well-established species 
‘ Salpae with their distinctive dual forms, and unqualified 
*aise may be given to the care with which the figures 
iv'C been drawn, and the admirable manner in which, 
i means of pale blue outlines, the delicacy and trans- 
irency of the bodies of the animals have been represented. 
In treating of the Salpida.*, it is impossible to forget 
)w much of our knowledge of these curious animals is 
le to the observations of Chamisso, the clever author of 
Peter Schlemihl,^^ who, while serving as naturalist in the 
cploring expedition of the Russian commander Kotzebue, 
•st discovered that the “ aggregate ” or chain Salpa 
id the ** solitary Salpa were not distinct species, as 
id been supposed, but only parts of the perfect or- 
tnism of one species. By the- discovery of this fact, 
jiich Chamisso ingeniously, but, as subsequent in- 
stigations have shown, too fancifully, explained on 
e hypothesis that these animals were subject to a law 
‘‘ alternation of generations,” new and highly import- 
t paths of morphological inquiry were opened. Yet, 
igularly enough, nearly thirty years passed after the 
bHcation,in 1819, of Chamisso’s treatise ** De Animali- 
i quibusdam e Classe Vermium Linneana (de Salpis) ” 
bre his observations were tested by further scientific 
'cstigation. About the middle of the century Meyen 
i Vogt turned their attention to the curious , and 
westing phenomena connected with the embryonic 
^elopment of the Salpse. These inquiries were soon 
bwed by the still more important researches of Profs. 
^ and Huxley, the latter of whom in a paper entitled 
observations upon the Anatomy and Physiology of 
pa and Pyrosoma,” which appeared in the Phih Trans. 
I, has shown th^ Chamisso erred in his e^qilaiiation 


of the nature of a chain Salpa,” which, to use Mr. 
Huxley’s words, is nothing more homologically than a 
highly individualised generative organ.” 

Herr Traustedt does not enter into the question of the 
embryonic development of the Salpidas, and hence his 
work gives no information regarding the physiology of 
these animals, nor does he in any way refer to the various 
hypotheses that have been advanced in explanation of the 
character of the ** aggregate ” and solitary ” forms. For 
such information the student must go elsewhere. As a 
guide to the anatomical structure of both forms in the 
eleven species described and drawn by the author, the 
memoir will, however, be found of great service, while it 
contains much useful information as to the geographical 
distribution of these animals not to be found elsewhere. 

In the treatise on “Some Oceanic Annulata” Herr 
Levinsen supplies many interesting details regarding 
various members of the families Alciopidie and Typhlo- 
scolecidie, together with descriptions of several species 
of Sagitta, to which are added lists of their geographical 
distribution. In this, as in the memoir on the Pteropoda, 
the illustrations are w^orthy of all praise. 

The memoir by Dr. Boas, which constitutes the last and 
longest of the series, treats at great length of the mor- 
phology, systematic arrangement, and geographical dis- 
tribution of the Pteropoda. The materials employed by 
! the author were derived in part from the extensive col- 
j lections in the Zoological Museum of Copenhagen made 
j by, or under the direction of, Prof. Steenstrup, and in part 
I from numerous specimens placed at the writer’s dis- 
I position by Profs. Dohrn, Mobius, Leche, and Spengel, 

I It is worthy of note that a very large proportion of the 
I specimens referred to as belonging to the Museum of 
I Copenhagen were obtained from amateur collectors ; 

Danish naval officers, captains of merchant ships, and 
! travellers having responded with alacrity to Prof. Steen- 
, strup’s appeal for help in obtaining samples of these^ and 
' other animals from remote regions. 

OUR BOOK SHELF 

Complete Hand-book on the Management of Accumulators. 

By Sir David Salomons, Bait. Second Edition, revised 

and enlarged. (London ; Whittaker and Co,, 1887.) 

The author has for some years past had an installation 
at his country residence for the purpose of lighting it and 
for working motors which drive the machinery in his 
large and well- equipped workshop. He has used accumu- 
lators, as he informs us, ever since they may be said to 
have been produced in commercial form in 1882. No 
expense nor trouble have been spared in making this 
installation a model one, and experiments have been 
made on many points in connexion with the subject. As 
the whole installation has been made and worked under 
his immediate personal superintendence, he has acquired 
a considerable amount of experience, the result of which, 
as far as it regards the management of accumulators, he 
places before the public in this work. 

After a general description of cells of the E.P.S. and 
Elwell-Parker type, he proceeds to give directions for 
setting up and chaij^inc them. The causes of, and 
remedies for, “buckling" and “scaling” are discussed. 
The harm caused by too rapid a discharge is pointed 
out, and methods for preventing it are explain^, as well 
as various devices for regulating the E.M.F, of the charg- 
ing current and that on the line. The method of cleaniM 
and ^‘re-pasting” the plates is explained, and vari^ 
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hints are given for the management of the battery. In 
an appendix is a description of the arrangement of his 
accumulator house, a photograph of the interior of which 
forms the frontispiece to his book. He also gives a brief 
account of the history of the installation, from which we 
learn that the total cost of buildings and installation has 
been about 6000/., that the number of lamps is about 500 
of 20-candle power, but that the greatest number used at 
any one time has rarely exceeded 200, and that an arc 
lamp taking 40 or 50 amperes and one or two motors have 
been used together with them. The expenses — including 
wages, coal, oil, waste, washers, repairs, lamp renewals, 
&c. — were, in 1S86, 210/., or at the rate of per 20-candle 
lamp per hour. He does not, however, say anything as 
to the cost of the accumulators ; and as to the length of 
time which they may be expected to last he only says 
vaguely that “ the cells may last for years in perfect order 
if all the instructions here given are properly attended 
to.” His present accumulators were only put up in August 
1S85, those previously erected having proved to be 
unsatisfactory. 

It is a pit>’’ that the useful information in this work is 
not conveyed in better language. In what is intended as 
a workshop band-book we do not look for the elegance 
of an Addison ; but we do want plain English. As an 
example of the language we may quote the following 
sentence from the preface : “ Only cells of the Electrical 
Power Storage Company, of Messrs. El well Parker, and 
their type, are dealt with, because at this moment there 
is probably no other better kind, or largely in use.” The 
meaning of this is clear, though even that is more than 
may be said of other sentences in the book. 

Among minor faults we protest against the coinage of 
such a hideous word as “ acidometer,” by which, appar- 
ently, is meant the instrument commonly known as a 
hydrometer ; we do not think “ s.g.” is an improvement on 
the ordinarily accepted abbreviation for specific gravity ; 
and we object to the plural “ dynamos ” as against the 
ordinary rule of our language which gives us “ potatoes ” 
and ** echoes.’^ 

A more serious error is found in the Index of Terms ” 
on the back of the title-page — 

** Watt volt X ampere « measure of force or energy.” 

We should recommend the author to get the work 
revised by some onewho understands the rudiments of 
science as v^ell as those of the English language. 

School Hygiene: The Laws of Health in Relation to 
School Life. By Arthur Newsholmc, M.D. (London: 
Swan Sonnenschein, Lowrey, &: Co., 1887.) 

About the importance of the matters dealt with in this 
little book there can, of course, be no dispute ; and, as 
Dr. Newsholme points out in his preface, they have 
engaged the serious attention of many School Boards and 
Committees, and been made the subject of a good deal of 
useful legislation. Most school- managers still have some- 
thing to learn about the principles of school hygiene, and 
many of them will, no doubt, find in Ur. Newsholme's 
volume exactly the kind of information they want. He 
discusses the subject under two beads, ** Schools ” and 
'^Scholars.” Under the first head he presents his ideas 
on questions connected with the choice of sites for 
schools, the construction of school buildings, school fur- 
niture, lighting of school-rooms, general principles of 
ventilation, natural ventilation, ventilation and warming, 
and draining arrangements. In the part relating to 
Scholars” be has chapters on menul exercise, excessive 
mental exercise, age and sex in relation to school work, 
muscular exercise and recreation, rest and sleep, chil- 
dren’s diet, children’s dress, baths and bathing, eyesight in 
relation to school life, communicable diseases in scmools, 
ind school accidents. Dr. Newsholme has studied his 


subject thoroughly, and his conclusions are all the more 
valuable because they have been to a large extent sug-< 
gested by his experience as a medical officer of health, 
and as a medical referee for various schools and training 
colleges. 


LETTKRS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions ex* 
pressed by his correspondents. Heither can he undertake to 
rHum^or to correspond with the writers of rejected manu* 
scripts. Ho notice is taken of anonymous communications. 
[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so greok 
that it is impossible otherwise to insure the appearance even 
of communicationscontainjng interesting and novel facts, 

Mass, Weight, and Dynamical Units 

If the laws of dynamics were made solely for the use of 
engineers, as a celebrated engineer declared of rivers that they 
were intended to feed canals, it might he conceded to Prof, 
Greenhill that it would not be necessary that the more abstract 
notion of mass should be distinguished from that of weight, and 
that the fundamental ec|uatiaQ of djmamics might conveniently b< 

tiken /* = where IV h the weight (or mass) of the bod) 


moved expressed in pounds or tons, &c,, and P the force produc 
ing in it the acceleration /i and reckoned in the same units. Bui 
a pound weight as a forci is a variable unit, unless it is taken a: 
some particular place (as Greenwich), and then the corresp<mdinj 
value of ^ must be employed (though the variation of ^on th< 
surface of the earth is not so great .as often to need to be taker 
account of by the engine.- r); and so the astronomer and physicist^ 
as well .as the student of abstract dynamics, arc right in de 
manding a less arbitrary measure of force than one funded ot 
the force acting vertically downwards on a body at the earth’i 
surface, as well as an absolute constant belonging to each body (iti 
mass) independent of time and place. I conceive, therefore, it 
spite of Prof. Greenhill’s arguments, that, in the interest o 
clearness of thought, as well as to avoid the practical inconveni 
ence of a variable unit of force, the notions of mass and weigh 
must be kept distinct, and the eqwition IV = as a specif 
case of the genera! equation P = M f still insisted on by al 
teachers of liynamics, at any rate to non -engineering students 
I while it would be well for engineers also {me judiee) to have the 
I dynamics cast in the same mould as the rest of the scientif 
■ world. 

I should not have troubleil you with the above very obvioi 
remarks had 1 not wished to observe, d propos of Mr. Ge^hegan 
suggestion of names for units of velocity and acceleration 1 
Nature of April 7 (p. 534), that it is highly desirable that 
convenient and consistent notation, as well os nomenclature^shxovi 
be adopted for the several dynamical units. 

With respect to the particular suggestion that vet and cel (i 
I velo and celo, as used by Mr. Lock in his forthcoming bao| 
j Dynamics for Beginners ”) should be employed for the units | 
i speed and acceleration in the foot-second system, I regard it | 
; an almost fatal objection that the accepted C.G.S. system havi|| 
j appropriated the words dyne and erg for its units of force ai| 
work lias a prior right to vel and cel for its units of speed ail 
acceleration ; namely^ the centimetre per second, and the cenj 
metre per second per second. If so, the units of the foot*scco| 
system might be called the footvel and the footcel. | 

Names for the dynamical units arc, however, I think, of li 
importance than a convenient and suggestive notation for thel 
I have endeavoured to devi.se 8uch a notation (or, rather* to fill I 
and complete notations which have more or less come into ui 
in a tabic, which is now under the consideration of a Commitfl 
of the Association for the Improvement of OeomcCrical Teaj 
tng, and which is substantially as follows. | 

In a perfectly general system, let L» M» T respectivi 
for the fundamental units of length, mass, and time, and I 
V* A. U* E stand for the units thence derived of spew 
quickening (acceleration), momentum or impulse, force* 
energy or woHc le^pectively : then the statement that the unit I 
spM is the speed of the unit of length per unit of 
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ftatundhr e3cpre«?t«d thus, V = L^T* On the same principle 
Rf6 should have- 

A=V/T=UTT, U=MV-ML/T, a=mA=ML/TT. 
E = U = LMIJTT. 

This ma]r be slmpUhed, using the analogy of the duxional 

notatioQi by writing L LH" L L/TT- Then L» L 
may take the place of V A* have — 

U = ML A = ml E = LA = LML- 

Namts for the several units arc hardly needed in the general 
Kystem. 

In the C.G.S, system the units of length, mass, and time are 
respectively the centimetre, gramme, and second, denoted by 
0» Q» S* Then if U<?» Ec denote the units of momentum or , 
impulse, force, and energy or work, we have, on the same prin- 
ciple as before, 6, CJ 1° den<We the speed of a centimetre per 
second and the acceleration of a centimetre per second per 
second respectively, and the equations — 

Ut; = GO. Ac = GO. Eg = Oac = OGO- 

If nam^s for all these units are required, we may use these : 
tW, cely mom^ dyne^ erg ; and we may say, a mom is a gramme- 
vely a dyne is a jp'amme-eelt and an erg a centimetrc-dyfie. 

In the F. P.S., or British system, the units of length, mass, 
and time are respectively the foot, pound, and second, denoted 
by F, P. S- Then, if U^» Ep denote the'units of momen- 
tum or impulse, force, and energy respectively, we have, on the 
same principles, p, p to denote the speed of a foot per second 
and the acceleration of a foot per second per second respectively, 
and the equations — 

Up - PF. A/. = PF, Ep = F^P = FPF. 

I propose as names for these units : footvel^ footceU p^undemy 
poundaly pounderg, I should have called the unit of force a 
pound-dyne or poundyny but that poundal has already obtained 
general acceptance. 

The foregoing arc all absolute units. The corresponding 
(Greenwich) gravitation -units are the pmndweighl = 32*19 
poundalsy the foot-pound “ 32*19 poundergSy and the second- 
pound (os it has been proposed by Prof, Unwin to name the 
gravitation-unit of momentum, or time-integral of a pound- 
weight through one second) = 32*19 poundems ; so that to 
convert absolute F.P.S. units into gravitation-units, or vice 
versdy it is only necessary to divide or multiply by 32*19, since 

the acceleration due to gravity at Greenwich = 32*19 p. 

It is, I think, comparatively unimportant whether the names 
above suggested are, all of them, accepted or not ; but the 
notation will, I believe, be found a great aid to the beginner in 
fixing in his mind the dimensions of the different magnitudes, 
and an effective safeguard against the too common confusion of 
units of force, impulse, and work. I doubt whether in speaking 
much would be gained by saying **footveV' instead of “ foot per 
second,’’ or **/o9tcei'* instead of “foot per second per second,” 

while in toritin^y the symbols p and f might be always used 
and read either way. Robt. B. Hayward 

Harrow, April 12 

Units of Weight, Mass, and Force 

Far be it from me to interfere between Mr. Alfred Lodge 
and Prof. Greenhill ; but, whilst leaving Mr. Lodge to his fate 
and Prof. Greenhill, perhaps, as an engineer, I may be per- 
mitted to offer a few remarks on the general question. First, 
then, it appears to me that Prof. Tait’s thoroughgoing condem- 
nation of certain phrases of the engineering vernacular, and of 
the grave errors of certain writers, has been strained in some 
quarters to mean a general charge against engineers of inability 
to think or write clearly on the physical laws which lie at the 
root of their every-day practice. Such an unqualified charge is 
on the face of it absurd ; for otherwise we must confess that the 
^^^’work of Thomson and Tait has been a total failure as 
JJgww its inffuence on the truly practical men of their generation. 
Con 1hi)i he so ? 


Prof. Greenhiirs remarks on the abominable semi-numerical 

pfr 

equation Pf^ ^ Afe*, or — = M, I most heartily welcome [where 

IF is a mass and g a numeric ; the moment writers on dynamics, 
who use the gravitation system, pass from merely proportional 
equations to their physical interpretation, then must we face 
with them this most wretched equation]. But perhaps it will 
be at once a surprise and a gratification to Prof. Greenhill to 
know that a whole (academic) generation of Scottish University 
engineering students has been taught to eschew this same equa- 
tion as an unclean thing, and to adopt the mode of thought 
clearly set forth in the last two paragraphs of his letter of 
February 28. Some five or six years ago I was myself so 
taught by one who is now, alas ! no more. The possibility of 
thus clearing of cant not only the engineering but the purely 
mathematical mind seems to me, as indeed Prof. Greenhill 
indicates, to be a direct consequence of the acceptance by 
Thomson and Tait of the British Imperial pound as the unit of 
mass or quantity of matter. 

Having fixed, then, for good and all, the unit of mass, and 
taking the British foot and the second as the units of time and 
length respectively, the unit of force defines itself in virtue of 
Newton’s Second Law. To this unit —the British unit of force 
— Prof. James Thomson has given, as nearly everyone knows, 
the name “poundal.” Now the most convenient practical unit 
of force, for physicists as well as engineers, is not the poundal, but 
the gravitation at the earth’s surface of the unit of mass, a 
quantity which is not absolutely constant, the inconvenience so 
arising being, however, practically unimportant, or at most 
involving a reduction to an arbitrary standard. To pass, then, 
from a force expressed in poundals to a force expressed in units 
of gravitation of the Imperial pound at the standard place, one 
simply wants to know how many poundals go to the gravitation 
of the Imperial pound at that place — in other words, the change 
ratio. The answer is simple : the numeric g for the standard 
place ; for a force equal to the gravitation of the Imperial pound 
at the standard place acting upon a mass of one Imperial pound 
would generate a momentum per second of g (aumeric) pounds 
mass X feet per sec, per sec. ; and the poundal a'momentum per 
second of one pound mass X feet per sec, per sec. ; and by New- 
ton’s Second Law the ratio of the forces is, therefore, the numeric 
What more does the physicist or engineer want to know ? 
ow many poundals go to the gravitation of a ton mass at the 
standard place ? Answer, the numeric 2240 g. Could any- 
thing be simpler ? The difficulty is to find the difficulty, or to 
assign the raison (f ^tre of the so-called gravitation unit of mass. 

When the old unnatural gravitation unit of mass is abandoned, 
and the transition from the natural unit to the gravitation 
unit of force made by means of the change ratio, the 
vicious use of the word mass to denote the result of dividing 
by the numeric g the mass of a body in standard pounds 
(viciously on the same system called the weight and denoted by 
PV) ceases ; and the dire confusion between weight and mass 
becomes a thing of the past. The emancipation of the term 
weight from its bondage to mass would appear to have afforde i 
opportunity for its use wherever it might be of service in sug- 
gesting or denoting gravitation. For example, there are three 
units, each called a pound, viz, the Imperial Briti-h unit of 
mass, the gravitation of the same mass at any the same place 
on the earth’s surface, and the pound sterling. Physicists, like 
Sir Wm. Thomson and Prof. Tait, use terms such as “pound 
weight,” “gramme weight ” ; similarly we have “pound mass ” 
coming into use ; and probabljr we shall soon hear of “pound 
money.” Pro^. Greenhill, with his strong engineering sym- 
pathies, objects to the time-honoured “pounds per square inch ” 
being rendered “pounds weight per square inch ” ; and if I may 
presume to offer an opinion, tne old phrase is already cumbrous 
enough. Still, if Prof. Tait and Prof. Greenhill ultimately 
agree that there is anything to be gained in perspicuity, for the 
sake of the weaker members perhaps it might be well for us to 
put in practice, on some occasions, the injunction to sacrifice all 
rather than cause our brother to offend. 

Some one might possibly step in to draw attention to the fact 
that the pages of even our own great high priest of exact applied 

science are disfigured by ; but sure I am Jthat were Rankine 

g 

now with us he would lead the way with Prof Greenhill in a 
crusade against the apologists for the obscurity of which IF/g U 
the symbol. Take, for example, Rankine’s bold introduction of 
the dynamical unit of qoanuty of heat Take the egunion of 
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Clausiu?, than whom none could be a more unprejudiced witness. | 
** Ki the same lime in the theoretical development of the ' 
mechanical theory of heat, in which the relation between 
heat and work often occurs, the method of expressing heat in 
mechanical umts effects such important simpUheations that the 
author has felt himself bound to drop bis former objections to 
the method on the occasion of the present more connected 
exposition of that theory.” Archd. C. Eluott 

Edinburgh, April x8 


Seismometers 

I HAVE long ago learnt not to look for any fair recognition 
of my work in seismomctiy on the part of Prof. John Milne, 
and when he accuses me of appropriating without acknowledg- 
ment the work of others it is time to decline further controversy 
with him. The points raised in his last communication (Nature, 
April 14, p. 559) are sufficiently answered in mine of December ii 
(p. 172). I there quoted part of a letter written by Prof. Chaplin, 
now of Harvard University, then of Tokio, and Secretary of 
the Seismological Society of Japan, under whose eyes the events 
occurred to which Prof. Milne refers. I did not quote the whole 
of Prof. Chaplin’s letter, because it contained sentences I was 
unwilling to give except under the strongest provocation. After 
referring to my seismograph in the words already quoted (p. 172), 
Prof. Chaplin continues : — 

“ I do not remember that in the discussions on your machine 
Mr. Gray ever claimed to have invented a similar machine, 
and 1 am surprised to know that he makes that claim now. On 
this and other points it appears to me that Messrs. Gray and 
Milne have not treated your inventions and investigations with 
fairness, and that you have just grounds for complaint. I am 
willing you should make such use of this note as you see fit.” 

As to the question of priority, this judgment, from a man at 
once unprejudiced, most competent to form an opinion, and 
fully informed of the matter in dispute, must (so far as I am 
concerned) close a discussion of which your readers cannot but 
be weary. With your permission I shall give, in a later number 
of Nature, an example of the excellent work which Prof. 
Sekiya is now doing with my instruments in Japan. 

J. A. Ewing 

University College, Dundee, .Vpril 16 


tions of the Lyrkis in 1885, on April 19-ao (Natuhk, 

1885, p. 6). 

In this and in previous years I have also recorded some 
.meteors ascending m very long lights from a radiant centre 
close to 9 Librse, at *35’ — IS*. This is the only observation of 
this shower at the April penod, though Lieut. -Colonel Tuptnan 
found a pair of radiants near the position assigned in the first 
week of March 1869-70. 

1 subjoin a short list of bright meteors seen here while watch- 
ing the progress of the Lyrids, and I should be glad to hear that 
any of these had been observed elsewhere. 


Date 

Hour 

Mag. 

Apparent Path 

From To 

Note! 

Radiant 

1887 
April iQ 

h.‘ m. 

*3 40 

9 

0 0 

360 4 II 

308 -f 61^ 

J" . ® 

a6o 4 - 1 

Swift, streak 

Lyrid 


Hi 

5^ + fist Swift, atreak 

+13* 

Lynd 

ao 

9 48 

1 

an + 7 

194-4 

Very swift 
Swift, streak 

ao 

10 a94 

>T 

*43 •+• 14 

*34 + 5 . 

Lyrid 

ao 

10 47 

I 

*39 + 53 

269 •+• 6al 

Slow, train 
Very swift 

ao6* 4* t8* 

ao 

ja a8 

>r 

308 + 40 

316 + 40I 

Lyrid 

Bristol, April 22 




W, F. Denning 


Vertical Decrement of Temperature and Pressure 

In Nature of March 10 (p. 437), Mr. Maxwell Hall gives an 
interesting tabic of the vertical distribution of temperature and 
pressure in Jamaica, and, apparently in happy ignorance 01 
the dangers of the process known as extrapolation, goes on to 
apply the results of observations extending to a maximum height 
of only 7400 feet to the determination of the probable tempera 
lure of meteorites in extra-terrestrial space. As he expresses a 
desire to know whether any similar results have been found ir 
India, an<l as I have on several occasions during the past ter 
years discussed the vertical distribution of temperature and pres 
sure in this country, I gladly take this opportunity of referring 
him to my papers on the meteorology of the North-Wes 
Himalaya, and on the temperature of North-Western India 
published in the “Indian Meteorological Memoirs,” vols. i. am 
ii. From the latter I extract the following table on the mcar 
decrement of temperature up to a height of 12,000 feet, com 
puted from the observations of twenty-five stations combinec 
in various ways. For each month an interpolation formula o 
the form 

r::r Tq + 


April Meteors 

The Lyrids have, this year, offered a somewhat scanty display, 
though a few brilliant meteors have been seen shooting from the 
usual raeliant-point. 

In 1884 April 19, this shower was very rich, the horary num- 
ber of its meteors for one observer being about 22, but in the 
following year, i88j, it exhibited a considerable decline, the 
, hourly rate being only 3, In 1886 I obtained no observations, 
owing to the bright moonlight and in the present year, on April 
20, the horary number was slightly more than 2, so that the 
numerical character of the recent display has fallen fiir short of 
some of its apparitions in preceding years. 

On the night of April 17, this year, the shower had not visibly 
opened, for none of its meteors were recorded in a 2J hours* 
watch. On each of the nights of the iStli and 19th the sky was 
closely observed for 4J hours, but the Lyrid shower was very 
feeble, and only furnished i meteor per hour. On the 20th, in 
3 hours I noted 7 Lyrids, and these were brilliant. 

The average r.adiant-point from the three nights was at 
269'* + 32®, and there is confirmation that this point advances 
in R.A. with the time, though not to the marked d^ree 
ascribed in Nature for May 7, 1885, p. 5. But the meteors 
from this stream have been so scarce at their late recurrence that 
it has been very difficult to ascertain the exact radiant for each 
night. Moreover, these Lyrids move with great apparent 
velocity, flashing out uith extreme suddenness and they are 
gone, together with the faint streaks sometimes accompanying 
them, before the eye is enabled to catch the direcrions with 
satisfactory precision. 

On the four nights April 17 to 20 inclusive, I noticed 70 
ahooting-stars belonging I0 the minor systems of the Lyrid 
meteoric epoch, and amongst these the best was that of a radiant 
of very swift, short meteors at 231® -i- 17% a few degrees west of 
3 Serpentis. This stream is not new, for I saw a well-defined 
shower of Serpentids from the same point during my observa- 


was computed, and by its means the decrements from sea-leve 
to 1000 feet, 1000 to 2000 feet, &c., were calculated. Finally 
the average decrement for the twelve months was computed, ant 
is here given in an abridged form. The curves for the severa 
months differ very widely from one another, those for th 
summer giving the most rapid decrement at sea-level, and th 
decrement increasing with altitude in winter : — 


Height 
Feet 
O to 
2000 to 
4000 to 
6000 to 
8000 to 
10000 to 


2000 

4000 

6000 

8000 

10000 

12000 


Mean temperature 
decrement 

o ^ 

616 
587 
5’6i 
5*37 
5'ifi 
4 *< “ 


The mean height of the barometer at sea- level in the regio 
in question, the centre of which lies a little north of Simla, ; 
about 29 '8 inches ; the mean at 6000 feet is 24*1 inches, an 
the mean at 12,000 feet about 19*4 inches. With these data 
and adopting Mr. Hall’s formula 




we find X a= 2® *979 and /u = o®‘02. These coefficients do n< 
differ widely from Mr. Hail’s values, which are 2**92 and 0**0 
rc^ectively. At the limit of the atmosphere, where Hi* = 29''’! 
9T would be - 106* *5, which would give, as the mean tem^ri 
ture of external space, about - 30® F., the mean temperature i 
sea-leve] being 77® F. 

Taking the simplest formula, 87 ’ = X.8P, we find x 3 ’i' 
which is almost identical with the value nuoted by Mr. Hs 
from an early volume of Nature, but whiim, if it held good 1 
the limit ot the atmosphere, would make the temperature 
external space about 18® F., since the mean temperature 
sea-level is 77* F, 

The only conclusion to be drawn from such observatio 
is that the vertical decrement of temperature on moimtai 
varies greatly with locality as well as sotson, and the lesn 
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bbtftmed iox one locality caanot be fully applied to another, 
much less extended to determine the temperature at the superior 
limit of the atmosphere. 

An interesting point of resemblance between Mr. HalPs 
obserrattons and those made on the Himalaya is that the 
diurnal range of temperature diminishes to a minimum at about 
500D leet, and then increases with Increasing elevation. 

Allahabad, March 30 S. A. Hill 


Royal Society's Soiree 

May I be ^rmitted, through the columis of Nature, to ask, 
on behalf of the Sub-Committee appointed to make arrangements 
for the forthcoming soiree of the Royal Saciety, that Fellows and 
others whD have apparatus or objects of scientific interest suit- 
able for exhibition on that occasion will communicate at once 
with the Secretaries or myself. Herbert Rix, 

Royal Society, Burlington House Asst. Sac. R. S. 


HOMERIC Astronomy^ 

II. 

U RN I NG to the second great constellation mentioned 
in both Homeric epics, we again meet traces of 
remote and unconscious tradition. Yet less remote, 
probably, than that concerned with the Bear. Certainly 
less inscrutable. For recent inquiries into the lore and 
language of ancient Babylon have thrown much light on 
the relationships of the Orion fable. 

There seems no reason to question the validity of Mr. 
Robert Brown’s interpretation of the word by the 
Accadian Ur^anay ‘Might of heaven'^ (“ Myth of Kirke,’^ 
p. 146). But a proper name is significant only where it 
originates. Moreover, it is considered certain that the 
same brilliant star-group known to Homer no less than 
to us as Orion, was termed by Cbaldeo-Assyrian peoples 
‘‘Tam muz” (Lenormant, Ongines "de VNistoircy t. i. 
p. 247), a synonym of Adonis. Nor is it difficult to 
divine how the association came to be established. For 
about 2000 B.C., when the Eiiphratean constellations 
assumed their definitive forms, the belt of Orion began 
to be visible before dawn in the month of June, called 
“Tammuz,” because the death of Adonis was then 
celebrated. It is even conceivable that the heliacal 
rising of the asterism may originally have given the signal 
for that celebration. We can at any rate scarcely doubt 
that it received the name of “Tammuz” because its 
annual emergence from the solar beams coincided with 
the period of mystical mourning for the veimal sun. 

Orion, too, has solar connexions. In the Fifth 
“Odyssey” (121-24), Calypso relates to Hermes how the 
love for him of Aurora excited the jealousy of the gods, 
extinguished only when he fell a victim to it, slain by the 
shafts of Artemis in Ortygia. Obviously, a siin-and-dawn 
myth slightly modified from the common type. The 
post-Homeric stories, too, of his relations with CEnopion 
of Chios, and of his death by the bite of a scorpion 
(emblematical of darkness, like the boar’s tusk in the 
Adonis legend), confirm his position as a luminous hero 
(R. Brown, ArchcBologiay vol. xlvii. p. 352 j “ Great 
pionysiak Myth,” chap. x. § v.). Altogether, the evidence 
IS strongly in favour of considering Orion as a variant of 
Adonis, imported into Greece from the East at an early 
date, and there associated with the identical group of stars 
which commemorated to the Accads of old the fate of 
Dumuzi (i.r. Tammuz), the “ Only Son of Heaven.” 

It is remarkable that Homer knows nothing of stellar 
mytholoiy. He nowhere attempts to account for the 
names of the stars. He has no stories at his fingers* 
ends of translations to the sky as a ready means of exit 
from terrestrial difficulties. The Orion of his acquaint- 
ance^— the beloved of the Dawn, the mighty himter, sur- 
passing in beauty of person even the divinely-born Aloidee 
* Contmued from p. 588. 


—died and descended to Hades like other mortals, and 
was there seen by Ulysses, a gigantic shadow ‘‘ ddiving 
the wild beasts together over the mead of asphodel, the 
very beasts which he himself had slain on the lonely 
hills, with a strong mace all of bronze in his hand^ that is 
ever unbroken (“ Odyssey,” xi. 572-75). His stellar con- 
nexion is treated as a fact apart The poet does not 
appear to feel any need of bringing it into harmony with’ 
the Odyssean vision. 

The brightest star in the heavens is termed by Homer 
the “dog of Orion.** The name Seirios (significant of 
sparkling), makes its d6but in the verses of Hesiod.' To 
the singer of the “ Iliad** the dog-star is a sign of fear, its 
rising giving presage to “wretched mortals” of the in- 
tolerable, feverish blaze of late summer (pfittra). The 
deadly gleam of its rays hence served the more appro- 
priately to exemplify the lustre of havoc-dealing weapons. 
Diomed, Hector, Achilles, “all furnish’d, all in arms,” 
are compared in turn, by way of prelude to an “ aristeia*^ 
or culminating epoch of distinction in battle, to the same 
brilliant but baleful object. Glimmering fitfully across 
clouds, it not inaptly typifies the evanescent light of the 
Trojan hero’s fortunes, no less than the flashing of his 
armour, as he moves restlessly to and fro (“ Iliad,** xi. 
62-6). Of Achilles it is said — 

“ Him the old man Priam first beheld, as he sped across 
the plain, blazing as the star that cometh forth at harvest- 
time, and plain seen his rays shine forth amid the host 
of stars in the darkness of night, the star whose name 
men call Orion’s Dog. Brightest of all is he, yet for an 
evil sign is he set, and bringeth much fever upon hapless 
men. Even so on Achilles’ breast the bronze gleamed as 
he ran ” (xxii. 25-32). 

In the corresponding passage relating to Diomed 
(v. 4-7), the naive literalness with which the “ baths of 
Ocean ” are thought of is conveyed by the hint that the 
star shone at rising with increased brilliancy through 
having newly washed in them. 

Abnormal celestial appearances are scarcely noticed in 
the Homeric poems There are neither eclipses ^ of sun 
or moon, nor comets, nor star-showers. The rain of blood, 
by w'hich Zeus presaged and celebrated the death of 
Sarpedon (“ Iliad,” xvi. 459, also xi. 54) might be thought 
to embody a reminiscence of a crimson aurora, frequently,, 
in early times, chronicled under that form ; but the portent 
indicated is more probably an actual shower of rain tinged 
red by a microscopic alga. An unmistakable meteor, 
howev'er, furnishes one of the glowing similes of the 
“ Iliad ” By its help the irresistible swiftness and un- 
expectedness of Athene's descent from Olympus to the 
Scamandrian plain are illustrated. 

“ Even as the son of Kronps the crooked counsellor 
sendeth a star, a portent for mariners or a wide host of 
men, bright shining, and therefrom are scattered sparks in 
multitude ; even in such guise sped Pallas Athene to 
earth, and leapt into their midst ** (“ Iliad,” iv. 75-9). 

In the Homeric verses the Milky Way-— the “path of 
souls” of prairie-roving Indians, the mediaeval “way of 
pilgrimage ” ® — finds no place. Yet its conspicuousness, 
as seen across our misty air, gives an imperfect idea of 
the lustre with which it spans the translucent vault which 
drew the wondering gaze of the Ionian bard. 

The point of most significance about Homer’s scanty 
astronomical notions is that they were of home growth. 
They are precisely such as would arise among a people 
* of civilisation, simple, direct, and 

childlike m their mode of regarding natural phenomena, 
yet incapable of founding upon them any close or con- 
nected reasoning. Of Oriental mysticism there is not a ^ 
vestige. No occult influences rain from the sky. Not so 

* Gftrlii* find* a prcdicUon of a soUr ecUn^ “ Odyssey/' xx 35^ ; hnt 
the ^pmslon appear* o^uite indefinite and figurative. 

» To Comp:iatcUa. The popular German name for the MUky Way is saU 
/amrr/rsurrr, while the ihTtse star* of Orton’s belt are designated in cha 
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much as a square inch of foundation is laid for the astro- 
logical superstructure. It is true that Sirius is a baleful 
atar’’ ; but it is in the sense of being a harbinger of hot 
weather. Possibly, or probably, it is regarded as a con- 
comitant cause, no less than as a sign of the August 
droughts ; indeed the post hoc and the propter hoc were, 
in those ages, not easily separable ; the effect, however, in 
any case, was purely physical, and so unfit to become the 
starting-point of a superstition. 

The Homeric names of the stars, too, betray common 
reminiscences rather than foreign intercourse. They are 
all either native, or naturalised on Greek soil. The trans- 
planted fable of Orion has taken root and flourished 
there. The cosmopolitan Bear is known by her familiar 
Greek name. Bootes is a Greek husbandman, variously 
identified with Arkas, son of Callisto, or with Ikaros, the 
luckless mandatory of Dionysos. The Pleiades and the 
Hyades are intelligibly designated in Greek. The former 
word is usually derived from plctn^ to sail ; the heliacal 
rising of the “ tangled ” stars in the middle of May having 
serv^, from the time , of Hesiod, to mark the opening 
of the season safe for navigation, and their cosmiem 
setting, at the end of October, its close. But this etymo- 
logy was most likely an after- thought. Long before rules 
for navigating the i€gean came to be formulated, the 
sailing-stars ” must have been designated by name 
amongst the Achaian tribes. Besides, Homer is ignorant 
of any such association. Now in Aral3ic the Pleiades are 
called Eih Thuraiyd^ from therwa^ copious, abundant- The 
meaning conveyed is that of many gathered into a small 
space ; and it is quite similar to that of the Biblical 
ktmahy a near connexion of the Assyrian kimtu^ family 
(R. Brown, “ Phainomena of Aratus,” p. 9; Delitzsch, 
“ The Hebrew Language,” p. 69). Analogy, then, almost 
irresistibly points to the interpretation of Pleiades by the 
Greek pleiones^ many, or pletos^ full ; giving to the term, 
in either case, the obvious signification of a “ cluster." 

Of the Hyades, similarly, the “ rainy ” association seems 
somewhat far-fetched. Ihey rise and set respectively 
about four days later than the Pleiades ; so that, as 
prognostics of the seasons, it would be difficult to draw a 
permanent distinction between the two groups ; yet one 
was traditionally held to bring fair, the other foul weather. 
There can be little doubt that an etymological confusion 
lay at the bottom of this inconsistency. To rain,” in 
Greek is huein ; but hus (cognate with sow") means a 
pig.” Moreover, in old Latin, the Hyades were called 
Suculce (“ little pigs ”) ; although the misapprehension 
which he supposed to be betrayed by the term was re- 
buked by Cicero {De Nat. Deorunt, lib. ii, cap, 43). 
Possibly the misapprehension was the other way. It is 
quite likely that “ Suculse ” preserved the original meaning 
of ^‘Hyades,” and that the pluvious derivation was in- 
vented at a later time, when the conception of the seven 
stars in the head of the Bull as a litter of pigs ” had 
come to appear incongruous and inelegant. It has, never- 
theless, just that character of naivete which stamps it as 
authentic. Witness the popular names of the sister- 
group — the widely-diffused “ hen and chickens,” Sancho 
Panza's ‘Mas siete cabrillas,” met and discoursed with 
during his famous aiirial voyage on the back of Clavilefto, 
the Sicilian “seven dovelets,” — all designating the Pleiades. 
StiD more to the purpose is the Anglo-Saxon “boar- 
throng,” which, by a haphazard identification, has been 
translated as Orion, but which Grimm, on better grounds, 
suggests may really apply to the Hyades (^Teutonic 
Mythology^ trans. by J. S. Stallybrass, vol. ii. p. 729). 
It is scarcely credible that any other constellation can 
be indicated by a term so manifestly reproducing the 
“ Suculae ” of Latin and Sabine husbandmen. 

The Homeric scheme of the heavens, then, (such as it 
is), w^ produced at home* No stellar lore had as yet 
been imported from abroad. An original community of 
ideas is just traceable in the names of some of the stars ; 


that is all. The epoch of instruction by more learned 
neighbours was still to come. The Signs of the Zodia^ 
were certainly unknown to Homer, yet their shining 
array had been marshalled from the banks of the 
Euphrates at least 2000 years before the commencement 
of the Christian era. Their introduction into Greece is 
attributed to Cleostratus of Tenedos, near, or shortly after, 
the end of the sixth century b.c. By that time, too, 
acquaintance had been made with the “Phoenician” 
constellation of the Lesser Bear, and with the wanderings 
of the planets. Astronomical communications, in fact^ 
began to pour into Hellas from Egypt, Babylonia, and 
Phoenicia about the seventh century b.c. Now, if there 
were any reasonable doubt that “blind Melcsigenes” 
lived at a period anterior to this, it would be removed by 
the consideration of what he lets fall about the heavenly 
bodies. For, though he might have ignored formal astro- 
nomy, he could not have remained unconscious of such 
striking and popular facts as the identity of Hesperus and 
Phosphorus, the Sidonian pilots’ direction of their course 
by the “ Cynosure,” or the mapping-out of the sun^s path 
among the stars by a series of luminous figures of beasts 
and men. 


Thus the hypothesis of a late origin tor the “ Iliad ” and 
“ Odyssey ” is negatived by the astronomical ignorance 
I betrayed in them. It has, however, gradations ; whence 
; some hints as to the relative age of the two epics may be 
1 derived. The differences between them in this respect 
are, it is true, small, and they both stand approximately 
on the same astronomical level with the poems of Hesioa. 
Yet an attentive study of what they have to tell us about 
the stars affords some grounds for placing the “ Iliad ” 
the “ Odyssey,” and the “ Works and Days ” in a 
descending series as to time. 

In the first place, the division ot the month into three 
periods of ten days each is unknown in the “ Iliad,” is 
barely hinted at in the “ Odyssey,” but is brought into 
detailed notice in the Hesiodic calendar. Further, 
the “ turning-points of the sun ” are unmentioned in the 
“ Iliad,” but serve in the “ Odyssey,” by their position on 
the horizon, to indicate direction ; while the winter solstice 
figures as a well-marked epoch in the “Works and 
Days.” Hesiod, moreover, designates the dog-star (not 
expressly mentioned in the “ Odyssey ”) by a name ol 
which the author of the “ Iliad ” was certainly ignorant. 
Besides which an additional constellation (Bootes) to 
those named in the “ Iliad” appears in the “ Odyssey” 
and the “ Works and Days” ; while the title “ Hyperion,* 
applied substantively to the sun in the “ Odyssey,** is usee 
only adjectivally in the “ Iliad.*’ Finally, stellar mytho 
logy begins with Hesiod ; Homer (whether the Ionian ot 
the Ithacan) takes the names of the stars as he finds 
them, without seeking to connect them with any sublunar^l 
occurrences. | 

To be sure, differences of place and purpose mighi 
account for some of these discrepancies, yet their cumulafi 
tive effect in fixing relative epochs is considerable ; and! 
even apart from chronology, it is something to lool^ 
towards the skies with the “most high poet,” and tdjf 
retrace, with the aid of our own better knowledge, the 
simple meanings their glorious aspect held for him. I 

A. M. Clerke I 


ON ICE AND BRINES^ | 

H E composition of the ice produced in saline solutioniS 

* and more particularly in sea-water, has frequentW 
been the object of investigation and of dispute. It migw 
be thought that to a question of whether ice so formed do«i 
or does not contain salt, experiment would at once give j 
decisive answer. Yet, relying on experiment alone, con 
petent authorities have given contradictory answers. A* 

* Pftper ramd bei^ Uie Roy*! Society of Edinburgh, by J. Y. BuchniuiM 

on March a/ Uat. « 
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agree that ice, whether formed artificially in the laboratory 
by fireezing $ea*water, or found in nature as one of the 
various species of sea- water ice, retains, in one form 
or another, and with great tenacity, the salt existing 
in solution in the water. The question at issue is 
whether this salt is to be attributed to the solid matter of 
the ice or to the liquor mechanically adhering to it, from 
which it is impossible to free it. Most bodies, and 
especially those which take a crystalline form, are easily 
purified and freed from all suspected foreign matter, with 
a view to analysis, by the simple operation of washing 
and drying. It is impossible to wash the crystals, formed 
by freezing a saline solution, with distilled water, because 
they melt at a temperature below that at which distilled 
water freezes. The effect of the addition of a small 
quantity of distilled water to a quantity of saline ice is at 
first the anomalous one, that what was a wet sludge is 
transformed into a dry crystalline powder. It is of course 
impossible to dry the ice l|y heat, and to do so by more 
intense freezing w’ould be begging the question. The 
experimental difficulties therefore account for some of 
the divergence of opinion on the subject. The mixed 
character of the substances examined has also much to do 
with it. As a rule it may be said that those investigators 
who have confined their observations to the laboratory 
have concluded that the ice forming when saline solutions 
of moderate concentration, including sea-water, are frozen, 
is pure ice, and the salt from which it is impossible to free 
It entirely belongs to the mother-liquor, while those who 
have collected and examined sea-water ice in high lati- 
tudes have come to the opposite conclusion. 

During the Antarctic cruise of the Challenger I made 
a number of observations on the sea- water ice found in 
those regions, and relying principally on the fact that the 
melting temperature of the ice was markedly lower than 
that of fresh-water ice, and that it was impossible by any 
of the ordinary means familiar to chemists for freeing 
crystals from adhering mother-liquor to materially reduce 
its salinity, I came to the conclusion that the ice forming 
in freezing sea-water is not a mixture of pure ice and 
brine, but that it contains the salt found in it in the solid 
state either as a crystalline hydrate or as the anhydrous 
salt, but most probably as a hydrate. In dealing with 
this subject, Dr. Otto Pettersson (“ Water and Ice/^ p. 302) 
Quotes my observations, and also rejects the view that 
‘^sea-ice is in itself wholly destitute of salts, and only 
mechanically incloses a certain quantity of unfrozen and 
concentrated sea-water.^’ He founds his belief on the 
fact that numerous analyses of specimens of sea- water 
ice have shown that the constitution of the saline contents 
of different specimens of ice differs for each specimen, 
and is always different from that of the saline contents of 
sea-water. Were the salinity due to inclosed unfrozen 
and concentrated sea-water, we “ ought to find by chemi- 
cal analysis exactly the same proportion between Cl, MgO, 
CaO, SO3, &c., in the ice and in the brine as in the 
sea-water itself.'^ He adduces numerous examples of 
analyses of specimens of sea- water ice from the Baltic 
and from the Arctic Seas to show that thi«» is not the 
case. Calling the percentage of chlorine in each case 
100, he found in various sea- waters the percentage of SO3 
vary from 1 1 49 to J rSq. In specimens of sea- water ice 
it varied from 13-8 to 76 6, and in brines separating from 
the ice and remaining liquid at -> 30® C. it varied from 1*14 
to I *16. 

This argument appears conclusive. In order to explain 
all the phenomena observed in connexion with sea-water 
ice he cites Guthrie’s investigations, which went to show 
that, in freezing saline solutions, under a certain concen- 
tration, pure ice is formed at a temperature which falls 
from C., when the amount of salt dissolved is in- 
finitely small, to a certain definite temperature when the 
solution contains a certain definite percentage of salt. 
Further abstraction of heat then produces solidification 


of the solution as a whole, in the form of a crystalline 
hydrate, of constant freezing- and melting-point To such 
hydrates, Guthrie gave the name of cryohydrates. 
Pettersson quotes the following as being' particularly 
applicable to the case of sea-water : — 

The cryohydrate Coatalns per cetit. Solidifies at 

of of water ® C. 

NaCl ... 76*39 ... -23 

KCl ... 8o*oo ... -11*4 

72*00 ... ~37’0 

78*14 - 5*0 

95*45 - 0*7 

And he refers more particularly to the cryohydratc of 
NaoS04 forming and melting at -o‘’*7. 

How the bearing of Guthrie’s experiments is to show 
that, while at sufficiently low temperatures, and with 
suitable concentration, the water will solidify along with 
one or other of the salts in solution, until this low 
temperature and high concentration are attained, pure 
ice must be the result of freezing. 

The abnormal phenomena attending the formation and 
the melting of ice in saline solutions and sea-water, find 
a natural explanation in an observation which I have 
frequently quoted, and which Dr. Pettersson mentions in 
a footnote at p. 318, namely, that “a thermometer im- 
mersed in a mixture of snow and sea-water which is 
constantly stirred indicates - i®*8 C.’* If this is true, it 
is clear that my melting-point observations proved nothing. 
On repeating the experiment I found it confirmed, and 
took the opportunity this winter of investigating the 
matter more closely. The paper read before the Royal 
Society of Edinburgh contains the first portion of the 
results. It deals with the subject under two heads, 
namely, {a) the temperature at which sea-water and some 
other saline solutions freeze, and the chemical constitu- 
tion of the solid cind the liquid into which they are split 
by freezing ; and [b) the temperature at which pure ice 
melts in sea-water and in a number of saline solutions of 
different strengths. 

(a) The freezing experiments were limited to sea-water 
and solutions of NaCl comparable with sea- water. 

Chloride of Sodium , — Four solutions were used, and 
they were intended to contain 3, 2*5, 2, and 1*5 per cent, 
NaCl respectively. Forty grammes of this solution, in a 
suitable beaker, were immersed in a freezing mixture of 
such composition as to give a temperature from 2® to 
2'" *5 C. below the freezing temperature expected. The 
temperature at which ice began to form (if necessary 
after adding a minute splinter of ice) was noted, and the 
freezing was allowed to continue with constant stirring till 
the temperature had fallen o®’2 C. A specimen of the 
mother-liquor was removed, and the chlorine in it 
determined ; the chlorine in the original solution had 
been determined before. The beaker was then removed 
from the freezing bath and allowed to melt. The 
temperature in all cases rose during melting exactly as it 
had fallen during freezing. In the following table are 
given the means of the temperature at which ice began to 
form in the original solution, and that of the liquid when 
the sample of brine was taken, and the means of the 
clilorine found in the original solution and in the brine 
sample 

Mean Freezing 'Fenip. - i®*875 C. -i®*63 -1**30 -0**975 

Mean per cent. Cl. 1*87 160 1*30 0*98 

It will be seen that, in the dilute solutions experim^ted 
with, the percentage of chlorine expresses, in terms of 
the Centigrade scale, the lowering of the freezing-point 
of the solution, 

Sea-Water, — Similar experiments were made with sea- 
water of different degrees of concentration. In sea- water 
from the Firth of Clyde containing 1*84 per cent, of 


CaCL 

MgS 04 

Na.,S 04 
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cMoibie, ice forms at - 1°‘9 C. The foHowinj; results 
are from means of closely-agreeing results ; — 

• • a 0 

Freezing temperature - 2‘o - 1*5 - i*o - 0*5 

Per cent, chlorine i *94 i *445 0*963 0*47$ 

Difference o*o6 0*055 0*037 0*025 

Sea-watw* resembles a chloride of sodium solution, 
containing the same percentage of chlorine, and the 
resemblance is closer the greater the dilution. When 
the beaker was removed from the freezing-bath, the 
temperature rose during melting as it had fallen 
during freezing. In these experiments, which had for 
their object the determination of the temperature at 
which the crystals melted, as well as that at which they 
began to form in the water, it was impossible to remove 
a sample for analysis large enough to enable the sul- 
phuric acid to be determined in it. 

For this purpose a series of obser\^ations were made, 
using quantities of 300 grammes of sea-water. Freezing 
wa.s continued usually until the temperature had fallen 
o'"* 3 C. below that at which crystals began to form. The 
mother-liquor was then separated from the crystals by 
means of a large pipette with fine orifice, before removing 
the beaker from the freezing bath. The magma of cry^s- 
tals was then brought rapidly on a filter and drained by 
means of the jet pump. The ice, thus drained, was then 
melted, and tne three fractions were analysed. In the 
following tal^e (1.) the results of four experiments are j 
given. In the one column (W) will be found the weight | 
of the original water taken and of the fractions into which ! 
it was split in freezing ; in the other (R) will be found the 
ratio of SO3 to Cl found by analysis, the chlorine being 
set down as loo ; thus, in I, the percentage of chlorine 
found in the crystals, melting at the lowest temperature, 
was 1*497, and that of the SO3, 0*174 ; the ratio (R) is 
therefore 11*62. 


Table I .— sea water — Analyses of fracti ms. 





- 

- 

— 

No. of Experiment, j I. 

11. 

HI. 

IV. 

Nature of W'atcr... , Forth too'/. 

Mother li luir 

Clyde lo:* ", , . 

Clyde 50 7.- 

. j W. ! R. 1 

W, 

R. 

VV. ‘ R. 

W. 

R. 

Original water 300 , ii 83 

90 

11*67 

; y»o ' II $3 

yto 

11*21 

Mo:hcr-Kquor ^ i ^ 

DminingV ,,1706,11 67 


11 8j 

[ *02 , 11*57 

94 i ii ’56 

78 

109 

11*67 

Crystals i 106 ! ix 62 

33 

11*33 

i 97 J*‘67 

106 

1 »*'44 

32*5 11 ‘11 

1 ' * 
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It will be seen that the ratios (R) found for mother-liquor, 
drainings, and ice agree with one another quite as 
closely as those found in samples of pure sea-water from 
different localities. It is to be remembered that in these 
experiments the water was frozen gently^ that is, the rate 
of abstraction of heat was low, the temperature of the 
freezing bath being regulated so as to be about 2“ C. below 
the freezing temperature of the solution. Much of the 
error and uncertainty about the freezing of saline solutions 
arises from the violence of the methods employed. 
Judging then by the constancy of the relation of the per- 
centage of Cl to SO3 we see that in sea- water, frozen at 
moderate temperatures, the composition of the saline 
contents of the original water, the mother-liquor and the 
ice is identical ; and we are justified in concluding that it 
is probable that the saltness of the ice is due to unfrozen 
and concentrated sea- water adhering to it Ice forming 
in even very weak saline solutions closely resembles snow 
(which is ice forming in air), and has the same remark- 
able power of retaining mechanically several times its 
weight of water or brine. 

A strict account was kept of the heat removed from the 
sea-water while the freezing was going on. In Table 11. 
will be found the number of heat-units (gramme * C.) 


removed during the freezing in the case of Nes. lil^ 
and IV. ; and this number, divided by 79*25. gVves the 
weight of pure ice, which could have been fewmed at 
o” C. by the removal of heat. 


Table II . — Calculation of ice formed. 


Weight of original water (grammes) 

Per cent. D in ditto 

Per cent. Cl in mother-liquor 

Weight of mother-li luor W 

Weight of ice W - L = 


W 

c 

K 

L 

1 


III. 


IV. 


1*836 

a’aia 


300 

0*993 

t*i5S 


349*0 339*3 

510 6 o '7 


Mean freering temperature C C). 

Heat abstracted (grammes * C) 

Equivalent ice formed, (grammes) | 

I 


- 9 , 0 $ 
4930 
53*4 


-1 05 

S193 

65*5 


Sea-water, like other saline^olutions, is easily cooled 
several degreesbelow its freezing-point before crystals begir 
to form, while cooling down to and below what was knowr 
to be its freezing-point, simultaneous observations of thie 
temperature of the sea-water and the freezing bath were 
made from half-minute to half-minute. From these obser 
vations, the rate of abstraction of heat for different differ- 
ences of temperature of sea-water and bath was found. 
At a ^iven mo.nent a minute splinter of ice (weighing 
much less than a drop of water) was introduced. Crystal 
immediately began to form, and the temperature rose in 
from ten to fifteen seconds to the freezing-point. During 
the freezing the temperatures of bath and sea-watei 
were observed at regular intervals. The heat re 
moved is thus made up of that eliminated during th< 
few seconds when freezing began and the temperature 
rose to the freezing-point, which is found by multiplying 
the rise of temperature by the weight of liquid, and that 
removed during the subsequent cooling, which is deduced 
from the duration of the operation and the rate of loss 
of heat observed before freezing commenced. The 
specific heat of the solution is taken as unity. In the 
table arc further given the weight of the sea-water used, 
the percentage of chlorine in the original water and in 
the mother-liquor, the weight of the mother-liquor on the 
assumption that it contains all the salt of the original 
water, and, by difference, the weight of the ice formed 
The agreement between the two quantities of ice formed 
as calculated by the different methods is as close as could 
be expected. 

It has thus been shown that the composition of the 
saline contents of the ice formed as above described is the 
same as that of the original water, and this of itself is 
almost conclusive that the salt is contained in adhering 
brine and not as a solid constituent of the ice. Assuming 
that this is so the amount of ice formed as deduced from 
the composition of the mother-liquor agrees well with the 
amount deduced from the thermal exchange taking place 
during the freezing. 

It has, moreover, been proved by Guthrie, Rildorff, and 
others, that, in solutions of the salts occurring in sea- 
water, ice does separate out at first, and continues to 
separate out until the concentration has become many 
times greater than that of sea- water. Assuming that in 
sea- water all the chlorine is united to sodium, 87 pel 
cent of ihe w*ater would have to be removed as ice before 
a erj^ohydrate would form, and if it contain :d nothing 
but sulphate of soda in the proportion corrcspo.iding to 
the sulphuric acid formed in it, over 90 per cent, of the 
water would have to go as ice, before the cryohydrate 
would be formed. ^ , 

In my experiments, about if per cent, of the weight oi 
the water was frozen out as ice, causing a lowering ol 
freezing-point by 0^*3 C, In nature it is probable that 
the ice forming at the actual freezing surface does so at an 
almost uniform temperature, the local concentration pro- 
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'doced by the farmation of a crystal of ice being immediately 
eliminated by the mass of water below. In the interstices 
of the crystals there will be retained a weight of slightly 
concentrated sea-water at least as great as that of the ice 
crystals. These retain the brine in a mesh work of cells, 
and, as the thickness of the ice covering increases, and 
the freezing surface becomes more remote, the ice and the 
brine become more and more exposed to the atmospheric 
rigours of the Arctic winter. The brine will continue to 
deposit ice until its concentration is such that, for ex- 
ample, the cryohydrate of NaCl is ready to separate out. 
ft probably will separate out until it comes in conflict 
with, for instance, the chloride of calcium or the chloride 
of magnesium, which will retain some of the water, with- 
out solidifying, even at the lowest temperatures. At the 
winter quarters of the yej^a brine was observed oozing 
out of sea-water ice and liquid at a temperature of - 30^ C. 
It was very rich in calcium and especially magnesium 
chlorides. In fact, ?V is ^obably quite impossible by any 
cold occurring in nature To solidify sea-water. 

The residual and unfreezable brine which remains in 
considerable quantity liquid when sea-water is frozen, 
must also" remain in greater or less quantity when fresh 
water is frozen. All natural waters, including rain-water, 
contain some foreign and usually saline ingredients. If 
we take chloride of sodium as the type of such ingredients, 
and suppose a water to contain a quantity of this salt 
equivalent to one part by weight of chlorine in a million 
parts of water, then we should have a solution containing 
0*0001 per cent, of chlorine, and it would begin to freeze 
and to deposit pure ice at a temperature of -cP'ooox C. ; 
and it would continue to do so until, say, 999,000 parts of 
water had been deposited as ice. There would then 
remain 1000 parts of residual water, which would retain 
the salt, and would contain, therefore, o*i percent, of 
chlorine, and would not freeze until the temperature had 
fallen to —o'* ! C. This water would then deposit ice at 
temperatures becoming progressively lower, until, when 
900 more parts of icc had been deposited, we should have 
100 parts residual water, or brine as it might now be called, 
containing i per cent, of chlorine, and remaining liquid at 
temperatures above - i“ o C. When 90 more parts of ice 
had been deposited, we should have 10 parts of concen- 
trated brine containing 10 per cent, of chlorine and remain- 
ing liquid at - 10” C. In the case imagined, we assume 
the saline contents to consist of NaCl only, and with further 
concentration the cryohydrate would no doubt separate out 
and the mass become really solid. On reversing the opera- 
tions, that is, warming the ice just formed, we should, 
when the temperature had risen to - 10® C., have 999,990 
parts ice and 10 brine containing 10 per cent, chlorine. 
Now, owing to the remarkable fact (which is dealt with 
at length in the second part of the paper) that pure ice, 
in contact with a saline solution, melts at a temperature 
which depends on the nature and the amount of the salt 
in the solution, and is identical with the temperature at 
which ice separates from a solution of the same composi- 
tion on cooling, the brine liquefies more and more ice at 
progressively rising temperatures, until, a? before, when 
the temperature of the mass has risen to -o®*! C, it 
consists of 999,000 parts of ice anc^^ 1000 parts of liquid 
wat^, containing 1 part of chlorine. The reinainder of 
the ice will melt at a temperature gradually rising from 
- o®*! C, to o® C. 

The consideration of this example furnishes an easy 
explanation of the anomalous behaviour of ice, formed 
from anything but the very purest distilled water, in the 
neighbourhood of its melting-point. This subject has been 
^udied with great care and thoroughness by Pettersson. 
The apparent expansion of all but the very purest ice, when 
cooled below o^ C., is ascribed by him in part to solid 
saline contents of the ice which exercise a disturbing and 
yne^lained influence on its physical properties. Viewed 
-m the light of the fact that the presence of even the 


smallest quantity of saline matter in solution prevents 
the formation of ice at o® C. and promotes its liquefaction 
at temperatures below o® C., we see that this apparent 
expansion of the ice on cooling is probably due to the 
fact that we are dealing not with homogeneous sblid ice 
but with a mixture of ice and saline solution. As the 
temperature falls this solution deposits more and more 
ice and its volume increases. But the increase of volume 
is due to the formation of ice out of water and not to the 
expansion of a crystalline solid already formed. 

In Table III. are given the volumes occupied by the 
ice (with inclosed brine) formed by freezing i<»,ooo c.c. 
(at o® C.) of a water containing chloride of sodium equi- 
valent to 7 grammes chlorine in 1,000,000 cubic centi- 
metres (at o* C.). 


Table I IT. — IVaUr containing *i parts Cl in 1,000,000, 



Water 

frozen. 

c.c. 

Ice 

formed. 

C.C. 

Brine 

Ice 

Pettersson 


Temp. 

®C. 

remain- 

ing. 

C.C. 

and 

Brine. 

C.C. 

in. Vol. of 
ice at T. 
c c. 

Diff. 

T 

Vx 

Vv 



P 

P-v^ 

- 0 07 

99000 

107979 

1000 

108979 

108980 

I 

- 0*10 

99300 

108306 

700 

109006 

IG9007 

I 

- 0*15 

99533 

108561 

467 

IO9O2S 

109038 

10 

- 0*20 

99650 

108687 

350 

109037 

109048 

It 

- 0*40 

99825 

108879 

175 

109054 

109057 

3 


The volume of the ice formed on freezing this water is 
compared with that observed by Petterssem in freezing a 
sample of the distilled water in ordinary use in the 
laboratory. 

It will be seen that the volumes observed by Pettersson 
agree very closely with those calculated for a water con- 
taining 7 parts of chlorine in a million. 

The irregularities in the melting-points of bodies like 
acetic acid, to which Pettersson refers, are without doubt 
due to a perfectly similar cause. 

Also the very low latent heat observed by Pettersson 
for sea- water is to be explained by the fact that the salt 
retains a considerable proportion of the water in the 
liquid state even at temperatures many degrees below the 
freezing-point of distilled water. 

The plasticity of ice and the motion of glaciers receive 
a simple and natural explanation when we see, as in 
Table III., that, if the water from which this ice is pro- 
duced contains no more than 7 parts of chlorine per 
million, it will, in the process of thawing, when the tem- 
perature has risen to -o'^*o7 C, consist to the extent of 
I per cent of its mass of liquid brine or water. The 
water considered in Table III. is certainly not less free 
from foreign ingredients than rain or snow. It follows, 
therefore, that a glacier, in a climate where the tempera- 
ture is for the greater part of the year above o® C, must 
have a tendency to flowy owing to the power of saline solu- 
tions to deposit ice and to dissolve it at temperatures 
telow o® C. 

{To be continued.) 


NOTES 

The Endowed Schools Committee, of which Sir Lyon Playfair 
is Chairman, after sitting for a year and a half, have agreM to 
their Report. This is not yet issued, but it is known that the 
Committee have reported in favour of endowed schools^ beioj; 
in future largely used for the promotion of scientific and 
technical education. The Report also recommends that local 
authorities should be authorised to employ local rates for found- 
ing or contributing to laboratories and workshops in such schools 
in order to promote practical scientific education. 

Last week an important Conference was held at Oxford for 
the consideration of questions connected with the Univeiiit> 
Extension Scheme. The meetings were attended by many mem- 
bers of the University, local delegates^ and others mtere&ted in 
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this method of University development. There can be no doubt 
whatever as to the good work done by University Extension 
lecturers. Unfortunately, however, it is hard to obtain the funds 
which are nece ;8ary for the complete success of the experiment. 
One speaker urged that “ the University should lead the way by 
the creation of a Jubilee Fund, and so stimulate local eftorts.** 
To this Prof. Rogers replied that the University was “ positively 
poor,” Prof. Rogers added that the result of an appeal to Lon- 
don Companies ** bad not been favourable,'* but that the Charity 
Commissioners might perhaps be willing to do something for the 
movement. 

The American Exhibition to be opened in the Earl’s Court 
neighbourhood on May 9 will contain much that ought to be of 
scientific interest. The large encampment of American Indians 
will be found to contain a great variety of types, and ought to 
prove attractive to ethnologists. The machinery department 
will contain many illustrations of the successful applications of 
science, especially in the section directed to machines for the 
production and application of electricity. Under mining and 
metallurgy there will be a large collection of minerals, ore*’, and 
stones, beside; specimens of metallurgical products. In the 
department of education and science will be found illustrations of 
the varied educational appliances and apparatus used in the 
United States, exhibits from the many institutions and organlsa- 
tipns which exfet in the States, and a very varied collection of 
scientific and philosophical instruments. 

A NEW scientific journal — Centralblatt fiir Physiolo^t-^hTkS^ 
made its appearance this month in Germany. It is edited by 
Dr. S. Exner, of Vienna, and Dr. J. Gad, of Berlin, who have 
the advantage of the co-operation of the Berlin Physiological 
Society. The journal will be issued once a fortnight. 

A MONUMENT to Galileo has been erected in Rome, on the 
Via Pincio, fronting the old Medici Palace, now occupied by 
the French Embassy, where he was kept a prisoner, in 1637, 
daring his prosecution by the Inquisition. The monument con- 
sists of a column with a pedestal, on which is the following 
inscription in the Italian language : — ** Erected in memory of 
Galileo Galilei, who was kept a prisoner in this Palace, for 
having seen that the earth moves round the sun.” 

De. R. Muller publishes, in the April number of Mit- 
iheilun^n aus dim Gebide dcs Seezvfsms^ the results of an in- 
vestigation. as to whether or not the popular idea of equinoctial 
gales, the existence of which was conteste<l some time ago as re- 
gards this country by Mr. Scott (Nature, voI. xxx. p. 353), holds 
good for the Adriatic Sea. For this purpose the hourly records 
of the anemoraeter at Pola, from 1876-86, were used. Daring 
this period strong winds or gales were registered on 6^7 days, 
63 per cent, of which occurred in the winter season (October 
to March). Tuc months with least wind were naturally June 
and July ; then a tolerably regular increase in the number 
of days with stormy winds took place till the end of 
January. A considerable decrease occurred in Febuiry, while 
March had the greatest number of stormy days. The result 
arrived at is that, for the Adriatic, n > important influence can be 
attributed to the equinoctial seasons, especially during the 
autumnal equinox. Dr. M tiller also quotes a similar investi- 
gation made by the Deutsche Seeivarte, for the yeans 1878-83, for 
the German coasts, with nearly similar results ; the percentage of 
storms for the winter season being 80 per cent., and for the 
summer season only 20 per cent. The greatest number of 
storms occurred in November and December, March having 14 
per cent., and September 3 per cent. only. 

At a recent meeting of the Italian Meteorological Society, re- 
ported in its BollHtino mensuale for February last, the Commhtee 
enumerated the meteorological stations lately established by it 


abroad, vis. one in Tripoli, two In the Aigentine Republic, threoln 
Uruguay, one in Colombia (South America), and one in Mesdeo, 
and notified their intention of shortly estabhahing others on the 
Patagonian coasts of the Pacific, and in some of the islands near 
Cape Horn. Among other matters discussed was the proposed 
suppression of the Bollettino —which has reached its four* 

teenth yearly volume, and which contains the observations made 
at ordinary stations, and at stations in the Alps and Apennines, 
for decades— as the increasing work of the Society renders its 
publication difficult. The monthly means of these observations 
appear in the Bollettiuo mensuale^ but the last published are for 
March 1886. 

On the night of April 12, at about 1 1.30, a brilliant meteor 
was seen in Vscrdalen, in Norjray. It appeared in the east, and 
went in a southerly direction. At first the colour was a pure 1 
white, but during the progress of the meteor it changed into 
green and yellow. The lustre of^he body was very bright, and 
its greatest apparent size was about that of an ordinary plate. 
On the meteor disappearing from view behind a mountain ridge, 
a sudden brilliancy seemed to indicate that it had burst into 
fragments, but no detonation was heard. It left a faint trail of. 
smoke behind, about a few yards in length, which remained for 
a few seconds in the sky, then disappeared. 

On April 13 a shock of earthquake was felt at Lisbon, and in 
Malta and Sicily. Considerable alarm was caused in Jersey at a ' 
few minutes past 3 o’clock on the morning of April 21 by a 
slight shock of earlhquike, the direction of which was from 
south-west to north-west. There was so loud a noise that at 
first some persons fancied guns w’cre l>eing fired. About the 
same time a smart shock of earthquake was experienced in 
Guernsey. A decided tremor of (he earth, lasting about three, 
seconds, and accompanied by a rumbling noise, was felt in all j 
parts of the island. j 

The death is announced of Dr. Nathaniel T.iebcrkiihn, Pro-j 
fessor of Anatomy at the University of Marburg, on April 14, 
at the age of sixty-five; and of Herr J. B. Obernetter, well! 
known by his researches in photographic chemistry, on April 13, 
at the age of forty-seven. 

A New Guinea Exhibition will shortly be opened atj 
Bremen, ^ 

Messrs. R. Frieulander and Son, of Berlin, send u.-sj 
the first quarterly list for 1887 of their new publications. Itj 
includes many valuable works in natural history and tl>c exact ^ 
sciences. ; 

The scheme for the formation of a North Sea Fisheries^ 
Institute is .still under the consideration of the National Fish-! 
Culture Association and of various local authorities, by whomj 
efforts are being made to secure the necessary funds. It is pro - 1 
posed to form a Fish-Culture Station at Clcethorpes, and schools! 
at Grimsby, and to carry ouf scientific observations wherever j 
the conditions seem to be most favourable. Particular attentionj 
is to be given to the culture of the oyster and cod. A meeting] 
has lately been held in London to advance the undertaking, andj 
another is to take place shortly at Grimsby for the same purpose. J 

The list of elements whose atomic weights have been deter- 
mined with great accuracy has just received two valuable^ 
additions, for although one of them, silicon, is by no means tares 
in its occurrence in nature, and the other, gold, is neither among^ 
the most recently discovered of metals nor rare from the chemist's 1 
]>oint of view, yet past determinations of the atomic weights of 
these important elements have resulted in leaving the subject 
enshrouded with considerable ambiguity. Prof. Thorpe and 
Mr. J. W. Young, who have recently determined the atomic 
weight of silicon, used for this purpose the tetrabroraide SiBr4, | 
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itistead of the small quantities of material used by other 
rxfierimenters, prepared upwards of half a kilogramme of this 
ittbstanoe by passing bromine vapour over a heated mixture of 
aure silicon dioxide and charcoal. The product was rectified 
n an atmosphere of nitrogen, and portions for analysis were 
collected in births without exposure to air ; these bulbi were 
ben broken in bottles containing pure water, and in each case 
:he resulting turbid liquid was ve^y slowly evaporated to com- 
plete dryness, the relation of the weight of silicon dioxide 
obtained to that of the tetrabromide used forming the basis of the 
calculations. The result of this long and difficult series of 
analyses fixes the atomic weight of silicon as 28*332. The 
fnstability of the salts of gold has long been a stumbling-block 
In the way of obtaining accurate determinations of its atomic 
weight, but Prof. Thorpe and Mr. A. P. Laurie hav 2 overcome 
this difficulty by utilising the double bromide of gold and 
potassium, which they prepared by digesting together pure gold, 
bromine, potassium bromide, %nd water, the salt being after- 
Wards subjected to several recrystallisations. An unknown 
quantity of the pure salt was then carefully ignited, and the 
mixture thus obtaine 1, of potassium bromide and gold, weighed ; 
after removal of the potassium bromide by washing, the weight 
of residual gold obtained in each analysis furnished data from 
which one set of values averaging 196*876 was obtained. The 
bromine in the potassium bronide as determined V>y titration 
with silver nitrate gave a secind averaging 196*837, and the 
weight of silver bromide formed yielded a third series of 
numbers, averaging 196*842. Taking Stas’sValue for oxygen 
at 15*96 the atomic weight of gold is fixed by these analyses at 
196*85 ; but if, along with Menlelejeff, we consider oxygen 16, 
then gold becomes 197*28, and it is interesting to note that 
MendeleJefF considered the old value, 196*2, to be too low, 
there being no place in the periodic system for an element of 
this atomic weight Jhaving the* properties of gold. Hence the 
result of the present determination has been to place gold in its 
proper position in the periodic classification. Prof. Kriiss 
has just published (ffer. D:ut. Chem, Gts, No. 2, 1887) the 
results of a determination of the atomic weight of gold recently 
made by him, according to which the probable value is 196*64. 
The method employed, however, was slightly different from the 
above, a weighed quantity of the double bromide itself being 
used as the basis of a portion of the analyses. 

In a paper on Electric locomotion, read before the Society of 
Arts on the 20th inst., Mr. Reckenzaun pointed out that in the 
United States and on the European continent there are dozens of 
electric tramways at work to the satisfaction of everybody, while 
we have few opportunities of testing their advantages in England. 
Yet England is **the home of the dynamo-machine, the country 
where the electromotor has found its highest development.” 
We have been outstripped in this matter chiefly because an Act 
of Parliament must be obtained before electric cars can be run, 
and every company has to apply for it separately. 

The other day M. ii^mile Riviere discDvered a prehistoric 
station in the wood of Chaville, to the right of the Versailles 
road, in a part where there are comparatively few trees. Some 
flint implements and weapons were found, and a fragment of 
coarse pottery without Ornament. 

At the February meeting of the Pekin 0 -iental Society, Mr- 
Owen read a paper on animal worship amongst the Chinese. 
He referred at considerable length to the worship paid to the 
fox, weasel, hedgehog, and snake, to which at Tientsin is added 
the rat. The first four are called the immortals. These deified 
animals seem to usurp the entire attention of the people, even to 
the exclusion of the Buddhist and Taoist gods. Dr. Edkins 
from the Chinese to prove that animal worship was 
unknown in ancient times, while Dr. Dudgeon pointed out that 


it wai a mistake to suppose that animal worship was confined to 
the four animals mentioned. The horse, cow, dog, insects, 
dragon, lion, &c., are worshipped. In the fifth month the 
centipeide, lizard, scorpion, frog, and snake—^the five poisonous 
animals, as they are called — a^'c also objects of worship. Dr. 
Martin disputed Dr. Edkin’s theory that animal worship was 
unknown in ancient times because it was not mentioned by 
I Confucius ; he (Dr. Martin) believed that it existed to a much 
greater extent in ancient than in modern times. From the 
observations of other speakers it is clear that nnimil worship 
occupies a very large place in Chinese superstitious observances. 

There was an interesting Geographical Exhibition in con- 
nexion with the meeting of the Deutsche Geographentag at Carls- 
ruhe on the 13th inst. An historical department showed the 
development of cartography, all the exhibits being from Baden 
and Wurtemberg. Water-colour sketches by the well-known 
African traveller Paul Reichard, and some fine oil sketches by 
the painter Hellgr've, who was sent to East Africa by the 
Artists’ Club at Berlin, were exhibited. In the plant depart- 
ment were shown cotton plants found growing wild in Togo 
land, wild coffee and sugar-cane from Cameroons, and tobacco 
and various seeds from the ga-'clens of the German East African 
Society. 

An interesting case of colour-hearing ” was racently reported 
to a meeting of the Society de Psychologic Physialogique. In this 
case, colour hearing was an hereditary peculiarity, transmitted 
from father to daughter. 

The third volume of the ** Grande Encyclopedic ” has just been 
published It is expected that thirty volumes will probably be 
required to complete this great work. Each volume connsts of 
1200 quarto pages in two columns, printed in small type. 

Everyone who takes an interest in zoology is probably 
acquainted with the “Zoological Record,” which consists of an 
annual volume containing a summary of the work done in the 
various branches of zoology. It was begun in 1865, and for the 
first six years was published by Mr. Van Voorst. For the last 
sixteen years it has been carried on by an Association of zoolo- 
gists called the “ Zoological Record ” Association, who have 
received assistance in the shape of grants from the Government 
Fund of the Royal Society, the British Association, and the 
Zoological Society of London. The “Zoological Record” 
Association, having been lately unsuccessful in obtaining the 
continuance of some of these grants, and being unwilling to cany 
on the publication of the “ Record ” any longer, have agreed, 
upon certain conditions, to transfer their whole stock to the 
Zoological Society of London, who, for the future, have deter- 
mined to carry on this most useful publication. The “Zoologi- 
cal Record ” will, therefore, beginning with the volume for the 
present year (which will contain the record of the zoological 
literature of 1886), be published by the Zoological Society of 
London, under the management of a Committee of the Council 
of that Society, and will be edited by Mr, F. E. Beddard, the 
Society's Prosector, The ** Record ” will be published for the 
Society by Messrs. Gur.iey and Jackson at the fornicr price of 
SOS, per volume. But all members of the Society will have the 
privilege of receiving it, including the cost of delivery, at a sub- 
scription price of 20s. per annum. This subscription will be due 
on July I in every year, and the privilege of subscription will be 
forfeited unless the amount be paid before December 1 following. 
The Zoological Society, having purchased the entire stock ot 
the ** Zoological Record,” are now able to supply complete sets 
of the first twenty- two volumes at the price of $1, loj., that is 
per volume. Volumes of any single year can likewise be 
supplied at loj. per volume. Learned Societies and Institutions 
and members of the former “Zoological Record” Assodation 
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will be permitted to subscribe to the “Record” on the same 
eoaditions as are accorded to members of the Zoological 
Society. 

It is intended to form a class, including beginners and 
advanced students, this summer, in the same way as last year, 
for the study of geology near London, to be conducted on 
Saturday afternoons, by Prof. H. G. Seeley, F.R.S., Kill’s 
College. Applications for tickets should be made at once to 
the Hon. Secretary, W, W. R. May, 16 Beth tine Road, Manor 
Road, Stoke Newington, N. 

The additions to the Zoological Society's Gardens during the 
past week include two Rhesus Monkeys {Macacus rhesus d 9 ) 
from India, presented by Mr. W. F. Lock ; a Common Fox 
{Cams vuipes 6 ) British, presented by Mr. Isaac Bell, Jun. ; a 
Bosch-bok ( Tragelaphus syhfatkus S ) from South Africa, pre- 
sented by Capt. Travers ; a Vulpine Phalanger {Phaiau^^^’sia 
vsdyitta S) from Australia, presented; two Turkey Vultures 
{Cathar/es aura) from the Falkland Islands, presented by 
Mr. James H. Moore; a Common Viper \Vipera berus), 
British, presented by Mr. S. E. Gunn ; a Chinese Lark 
{Mdameorypha mongolica) from China ; two Common Rheas 
{Rht'd americaua d 9) from the Argentine KepuMic, received 
in exchange ; a Burrhel Wild Sheep {Chis burrhtl) ; two White- 
backed Pigeons {Columha leuconofa) from the Himalayas ; a 
Hodgson’s Partridge {PerJix boJg^onitr) from Boot. in, pur- 
chased ; four Long- fronted Gerbilles [Gerbillus hngi/rons)^ 
born in the Gardens. 


OC/P ASTPOyomCAL COLUMN 

Barnard’s First and Second Comets 1887.— Comet c 
1887, discovered by Mr. Barnard on January 23, has now at- 
tained a high declination, and, though faint, may possibly be 
observed within the next few days. Dr. H. Kreutz gives the 
following ephemeris for it for Berlin midnight, derived from Dr. 
H. Op|>enheim’s elements : — 

tSc; R Deck loij A log r 

h. m s , ^ 

April 27 I 12 46 ... 65 40*4 ... 0 4742 ... 0*3989 

29 I 21 49 •. 65 527 

May I ... I 30 47 ... 66 3*8 0*4827 ... 0*4057 

3 ... I 39 3^ 66 13*7 

5 I 48 22 ... 66 22*5 ... 0*4910 .. 0*4125 

Correction of ephemeris for April 15, in R.A. + 3m. 46s.; 
in Deck nil. 

The second comet di.scovere<l by Mr. Barnard, viz. Comet d 
1887, discovered February 16, is scarcely likely to be seen 
further. Its present brightness is but one-seventh of that which 
it had on March il, and having almost exactly the same R. A, 
a.s the sun it scarcely frees itself from the twilight. An ephe- 
meris for its course throughout the month of April, based on Dr. 
Palisa’s elements, was given by Dr. Kreutz in the Astronomische 
NaehnehUn, No. 2777, and in the Observatory for April ; but 
the probability of its being observed after the April full moon 
had passed away, except with very powerful instruments, was 
very slight. 

Probable Re-dtscoverv of Hesperia. —Dr. R. Luther 
detected a minor planet on April 1 1 which it appears probable 
is no other than the lost Hesperia, No. 69, as the magnitude and 
motion resembled those of the missing asteroid. Dr. Luther ha<l 
previously looked for the planet in vain in 1882, 1SS5, and in 
March or the present year. 

The Ellipticitv of Uranus. — Prof. W. Valentiner, of the 
Karlsruhe Observatory, writing in iht Astronomische Nachrichtm^ 
.No. 2781, states that Herr von Rebeur, observing Uranus with 
the 6-inch refractor of the Observatory on the evening of April 3, 
noticed that the disk appeared distinctly elliptic^. On the 
following evening Prof. Valentiner himself observed the planet, 
and found that the direction as estimated of the major axis of the 
disk, the ellipticity of which was unmistakable, agreed closely 


with that of the assumed equatorial diameter as read off from 
the position-circle of the micrometer. Prof. Valentiner brings 
the subject forward now in the hope that those astronomers who 
have the command of powerful telescopes may be induced to 
give some attention to it. 

The Washington Observatory. —It appears from Scieneet 
vol. ix. No. 2 i 8, that the statement (reported in last week's 
Nature, p. 595) that the sum of 400,000 dollars had been 
appropriated by Congress for the erection of a new Naval Obser- 
vatory near Wmshington is erroneous. The amount actually 
available is but 100,000 dollars, with the understanding that the 
entire cost of the work shall not exceed 400,000 dollars. 

The Paris Conference.— The same number of SeUnce 
states that Ensign Winterhalter, of the United States Naval 
Observatory, hadf sailed for Paris, to represent the Observatory at 
the Photographic Conference. It is understood that Dr. Peters, 
of Clinton, and Mr. Rutherfurd, of New York, will also attend 
the Conference. 


« 

ASTRONOMICAL PHENOMENA FOR THE 
WEEK 1887 MA Y 1-7 

/pOR the reckoning of time the civil day, commencing at 
' Greenwich mean midnight, counting the hours on to 24, 
is here employed.) 

At Greenwich on May i 

Sun rises, 4h. 34m. ; souths, iih. 57m. o*2s. ; sets, I9h. 20m. ; 
deck on meridian, 15® 4' N. : Sidereal Time at Sunset, 
9h. 58m. 

Moon (Full on May 7) rises, iih. 27m. ; souths, i8h. 59m. ; 
sets, 2h. 19m.* ; deck on meridian, 14* o' N. 


Planet 

Rises 
h. m. 

Souths 
h. m. 

Sets 
h. m. 

Deck on meridian 

Mercury 

... 4 6 

... 10 30 .. 

16 54 

... 3 50 N. 

Venus ... 

•• 5 58 

... 14 21 .. 

22 44 

... 24 16 N. 

Mars ... 

•• 4 32 

... II SI .. 

19 10 

... 14 24 N. 

Jupiter... , 

18 1 

... 23 14 .. 

• 4 27* 

... 9 59 S. 

Saturn... . 

.. 8 30 

... 16 38 .. 

. 0 46*t 

... 22 21 N. 

* Indicates that the setting; is that of the following morning. 


Occuitations of Stars by the Moon (visible at Greenwich) 


May 

Star 

Mag. 

Disap. 

Reap. 

Corresponding 
angles from ver- 
tex to right for 

1 ... 

0' Cancri . . . 

... 6 

h. m. 

. 0 25 .. 

h. m. 

• ® 53 

inverted image 
0 0 

... 172 236 

5 

7 Virginia... 

... 2i .. 

.. 0 25 . 

1 § 

... F4I 230 
... 199 

5 ... 

B.A.C, 4277 

... 6 .. 

I 40 .. 

1 46 

5 .. 

. P Virginis 

... 5 .. 

. 21 30 near approach 323 — 


May h. 

1 ... 15 ... Venus at least distance from the Sun. 

6 ... 8 ... Jupiter in conjunction with and 3® 14' south 

of the Moon. 


Saturn, May i.— Outer major axis of outer ring =» 39" *9 ; 
outer minor axis of outer ring = 16" *4 ; southern surface visible. 

Variable Stars 


Star 

U Cephei 

S Aurigse 

R Cants Minoris... 
K Camelopardalis . 

I librae 

U Coron» 

S Herculis 

R Ophiuchi 

U Ophiuchi 

W Sagittarii 

T Herculis 

U Sagittarii 

19 Lywe 


R.A. 

Deck 




h. m. 



h. 

m. 

0 52*3 .. 

. 81 16 N. .. 

. May 

4. 3 40 W 

5 *97 .. 

•34 3 N. .. 

• f » 

1' 

M 

7 a'5 .• 

. 10 12 N. 


6, 

m 

14 26*2 

.. 84 21 N. 


4. 

M 

14 54*9 *. 

. 8 4S. 


4, 20 

II m 

15 *3*6 . 

.. 32 4 N- 


7, 22 

7 ^ 

16 46*8 .. 

. IS 8N. .. 


3» 

m 

17 1*3. 

.. IS 57 S. . 

.• »» 

a, ' 

M 

17 10*8 

.. I 2 oN. .. 

• • f » 

4* i 37 » 


and at intervals 

of 20 

8 

17 57*8 .. 

. 29 35 S. .. 

. May 

2, 22 

0 m 




6, 2 

a M 

18 4*8. 

.. 31 oN, . 


7» 

m 

18 25*2 .. 

19 la S. , 



0 m 



7) 

5. I 

0 M 

18 45*9- 

33 14 N. .. 


2, 22 

0 M 



»» 

6, 4 

0 


R Aquilfle ... ... 19 0*9 ... 8 4 N. ... u 

A/iisniliet maidmttm ; m nttnlmum ; seeoddary minimum. 
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61$ 


M€t9i9r>*Sh9mrs 



R*A. 

Bed. 

Near V HercuBs 

. ... 2 ^ ... 

.. 47’N. 

r^Ophiudii 

‘ 254 

.. 21 S. 

( Bzaconia 

. .... a6a ... . 

64 N. 



. ... 298. ... . 

... 5 N. 


GEOGRAPHTCAL NOTES 

We are glad to know that General R. Strachey, R.E., F. R. S. , 
las agreed to accept the presidency of the Royal Geo graphical 
Society, in succession to Lord Aberdare. The Society's honours 
or the present year will be conferred as follows ; — The Founder's 
Vledal to Lieut. -Colonel T. H, Holdich, R.E., for the eminent 
ervices he has rendered to geography in Afghanistan ; the 
Patron's Medal to the Rev. George Grenfell, for the extensive 
•xplorations he has carried out during his thirteen years' resid- 
nice in Africa, partly in the Cameroons country and more recently 
n the Congo region ; the Murchison Grant to Mr. George 
Soume, second in command aftd sole survivor of the Lands- 
^orough Expedition, which crossed the continent of Australia 
n 1801 ; the Back Premium to Sarat Chandra Das, for his 
esearches in Tibet ; the Gill Memorial to Mr. J. F. Needham, 
or his explorations in the Lohit Valley of the Brahmaputra. 
The following have been made Honorary Corresponding Mem- 
bers : — H.R.IL Krom MunDamrong Rajah Nubnarp, Director- 
general of Surveys and Minister of Public Instruction, Siam ; 
Dr. Alfred Kirchhoff, Professor of Geography at Hall^ Uni ver- 
ity, and President of the Halle Geographical Society ; and 
Dr. E. Naumann, late Director of the Geographical and 
Topographical Survey of Japan. 

THEpaperread at the Royal Geographical Society on Monday 
vas by General J. T. Walker, F. R. S., on the Lu River of Tibet, 
he Lu-Kiang, or Lu-tse-Kiang of the Chinese. This river is 
generally held to be the source of the Salwin, but General 
iValker adduced many reasons for maintaining that it is more 
probably that of the Irrawadi. In the course of an able paper, 
he result of much research, General Walker gave a mod useful 
summary of exploration in this highly interesting hydrographical 
■cgion ; more particularly insisting on the value of the work of 
he late Abbe Krick, who ascended the Lohit in 1852, but of 
^hom little is known in this country. General Walker made 
>ut a strong case for his position, but the leading conclusion of 
lis valuable paper is that further expbralion in this remarkable 
'egion is urgently demanded. IVobably no region of the earth 
Yould yield more valuable results to scientific geography. 

According to the latest news, Mr. Stanley is well up to 
ime in his ascent of the Congo with the Emin Pasha Expediti jn. 
[le is at present on his march across country from Matadi, at 
he lower end of the Livingstone Falls, to Leopoldville, on 
Stanley Pool. It is hoped that when he reaches the Pool he 
vill find sufficient vessels in readiness to convey his large follow- 
ng up the river without delay. So far the Expedition has been 
jxcecdingly fortunate. 

The statement that Baron Nordenskjold will undertake an 
Antarctic expedition at the expense of the King of Sweden and 
Mr. Oscar Dickson is, to say the least, premature. We are in- 
ormed by Mr. Dickson that Baron NordenskjdlJ is ** willing" 
o undertake such an expedition, but that if he does so neither 
he King of Sweden nor Mr. Dickson will find the money. No 
ioubt Baron Noi*denskjbld would be an excellent leader for such 
m expedition, and as Committees have been formed both in this 
:ountry and in Australia to promote Antarctic exploration, 
vould it not be wise in them to unite their forces, and place 
hemselves in communication with the Baron ? Those w’ho are 
competent to give an opinion on the subject maintain that an 
\ntaretic expedition is much less risky than one to the other 
Pole. There would be no difficulty in a party wintering on 
iomepart of the Antarctic continent ; a vessel could cruise round 
he vei^e of the ice during the winter and watch a favourable 
)pening, of which immediate notice could be given to the ex- 
noring party, while a third vessel could leave New Zealand at 
\ sttitaye time with additional supplies. No djubt the subject 
vill a^ain be brought up at the next meeting of the British 
^s^mtion, when it is hoped a strong and active Committee 
l>e *H[^xntited. Baron Nordenskjold will be among the 
^*««gniahed foreigners invited to the meeting, and we hope he 
viUMc*9ta»i«*itotion. 


The Germans continue to show great activity in the explora* 
tion of their portion of New Guinea. Freiherr von Schleinlte 
has recently accomplished a running survey of Huon Gulf, and 
besides establishing the direction or the coast-line and the posi- 
tuns of reefs, has laid down eight hitherto unknown hartmurs and 
discovered nine new rivers. Some of them, especially the Markham 
River, would form excellent routes for the exploration of the 
interior ; the broad valley of the latter extends for miles between 
high ranges of mountains. The south coast of Huon Gulf con» 
sists exclusively of primitive and metamorphic rocks, with older 
sedimentary rocks and volcanic formations. At a later date a 
further survey was made of the coast from Astrolabe Bay to the 
moutb of the Empress Augusta River, and led to the discovery 
of a series of bays, harbours, islands, and rivers. 

M. Grimailo, in company with his brother, an engineer, 
and six Cossacks, has set out for a further expl oration of the 
Pamir. 

Dr. Labonne left Cherbourg a few days ago for a further 
exploration of the geysers and glaciers of Iceland. 


PRELIMINARY NOTE ON THE FOSSIL 
REMAINS OF A CHELONIAN REPTILE^ 
CERATOCHELYS STHENURUS, FROM LORD 
HOWE^S ISLAND, AUSTRALIA 1 

n^'HE interesting remains of which I propose to give a brief 
notice in the present communication are contained in a 
friable sandstone (apparently formed of concreted mown sand), 
and they have a very recent appearance. The age of the deposit 
in which they are found is unknown, but it is probably Quatern- 
ary. The specimens have been for some years in the palaeonto- 
logical collection of the British Museum, and, for the most 
part, they have not yet been submitted to careful examination. 
But I learn that the greater number of them were long since 
rightly determined to be Chelonian by Mr. Davis, and set aside 
as such. 

Several of the most important of these numerous and, in 
general, very fragmentary bones were originally found imbedded 
close together in the same block of sandstone. They consist of 
a great part of a pelvis, a caudal vertebra, and an imperfect 
skull. Of the pelvis, a right ischium and a pubis are imbedded 
in the rock, while an imperfect right ilium, which fits well 0.1 
to the ischium, is separate ; all these bunas are unmistakably 
Chelonian. The caudal vertebra has remarkable peculiarities. 
It resemble i an ordinary Chelonian caudal vertebra from the 
anterior half of the tail, in its general characters ; but it is 
strongly opisthocoelous, the centrum having a deep cup behind 
and a correspondingly curved articular heal in front. From the 
posterior part of the ventral face two stout processes diverge, 
and present terminal rounded facets for the rami of the large 
chevron bone which must have articulated with them. As a 
general rule, the caudal vertebree of Chelonia are procoelou^ — but 
Chelydra and Gypochelys (perhaps also Staurotypus and PUtyster- 
Hum) form well-known exceptions,^ in so far as the vertebrae behin 
the third and fourth are strongly opisthocoelous. In fact, the ver* 
tebra in question closely resembles the sixth or seventh of Chcly- 
dra or of Gypjchelys (see Figs, i and 2). In the first, however, 
the transverse processes are very much stronger, and the penta- 
gonal nlatform into which the upper surface of the neural arch 
expands, in place of a neural spine, is as long as the vertebra,, 
instead of being only about half as long. Tne stout pre-zyg- 
apophysis of the right side is broken off, leaving only the base 
visible in the fossil. 

» Paper road at the Royal S,)cicty, by Prof. JHioinas H. Huxley, F.R S., 
on March gr. 

» The opmhooebua character of most of the caudal vertebrae of Chtlydrat 
was lirat pointed out by Von Meyer in hi« d^criptlon of the CElnuigen C 4 r- 
lydfw, Baur (” Osteologische Notizeo,** Zool. Ansei^^r^ No. 238, j 386 > has. 
gone fully into the question, and has painted out the exceptional nature of 
their structure among the Chelonia. Since t'le above parafraph was writfeea,- 
Dr. Gdnther hai kindly enabled ms to examine a spirit specimen and a 
skeleton of PlatytUrnum,^ The caudral vertebrae resemble those of Chely^. 
dra^ except that the last nine are procoelous, while that between these am 
the more anterior opisthocoelous vertebras is nearly flat at the ends. In this, 
as in other re^iecu, PlatyiUrnum presents chametsrs intermeiLatc between 
Chtlydra and the ordinary Emyda* Prof. Cope (“ Venebra*.a of the Ter- 
tiary Fdruuuionsof the West,* 1883, p. zii) ascribes opisthocioelotts caudal 
vevebrsB to the BmtieUt, but no figures or descriptions of sudh vertehree are 
given. Of the opisthKcelous Cheloulan vertebras figured in Plate XKIV. of 
the ** Report of J^tinct Vertebrsta obtahwd in Mexico ** (fdM it is 
expressly stated that their correct reference cannot now be uuww** 
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Two other caudal vertebrae, having the same stmctuial fea- upper ^w, as there are varioits extinct Sattriaa reptiles which 
tuies, occur among the detached rematnsy and belong, like the closely approximate to Chelonia in this part of thetr stmctuie, 
first, to the second fourth of the tail. Another tolerably com- The dtamostic characters lie in the back part of the skull ; and 
plete vertebra, with a considerably longer centrum, corresponds especially in the auditory region, which is altogether Chelonian* 
very closely with a caudal vertebra of Gyfochefys from the third Not only so, but when this fragmentary skull is compared with 
fourth of the tail. In tins, as in one of tne foregoing vertebrm, that of Chifydra^ the correspondence between the two is singu* 
ihe chevron bones are anchylosed with the centrum. 1 conceive, larly exact (Figs, j and 4). In two respects, however, the fossil 
then, that there can be no doubt that the pelvic bones and tlwse \ differs from Cmydra and Gypochelys, 

caudal vertebrae belonged to a Chelydrold Chelonian, of about | U) 'IT^e roof over the temporal fossa formed by the parietal, 
the size of the largest snapping turtles ” which are met with in post-frontal, and other bones, whi^ leaves the auditory region 
North America at the present day. uncovered in the recent genera/ extends back, be/ond the 

Primd facie i the skull found in the same block might also be occiput, in the fossil, and sends down a broad vertical rim from 
expected to be that of a Chelydroid ; and, in fact, it is so. I its margin. . , , . 

<lo not base this interpretation on the Chelonian character of the (2) The upper surface of the cranial shield is, at most, rugo e 


jy 



Fig. r. — Caudal vertebra pf Ceratockelys. iV, 
platform on the neural arch ; pz, pre 2ygapo- 
physis mutilated ; tr, broken transverse pro- 
cess ; Chv\ processes for the chevron bone ; Chi>, 
chevron bone. 



Fig. 4- 


Ffc. &<->Cauda] vertebra of Chelydra. Letters 
as in Fig. i. 


F iGS. 3, 4. — Skulls of Ceratochehs (Fig. 3) and Chelydra (Fig, 4) ; the latter of the natural size, 
the former much reduced. l‘hc portion of the skull of Chelydra which corresponds with 
the fossil is shaded. 


in the recent Chelydridtc ; in the fossil, three strong conical pro- 
cesses, like hom-cores, of which the middle is the longest, are 
developed from its posterior and lateral region.^ 

This skull is described and figured in the Philosophical Trans- 
actions for 1S86 (Plate 30, Fig. i) by Sir R. Owen, under the 
generic or sub-generic name of Meiolania^ and is said to belong 
to a Saurian reptile closely allied to the ** Memlania prisca^ 
described in earlier communications. But tbe skull is assuredly 
that of the Chelydroid Chelonian to which the pelvis and caudal 
vertebra belong. What Megalania prisea may be 1 do not pre- 
tend to say ; but the remains which I have described can have 
nothing to do with any Saurian reptiles ; and I propose to confer 

criuiil*^£3d,^'* ***** ***“* ^ cohertnt'with the proper 


on the genus of Chelonia to which ^they belong the name of 
CercUocnelys, 

The singular osseous caudal sheaths described by Sir R. 
Owen, in the same memoir, also appertain to Ceratockelys, They 
formed part of the series of remains sent to the British Museum 
along with the foregoing, in which none but Chelonian bones 
have yet been discovered ; and the remains of vertebrae left in 
these sheaths are similar to the caudal vertebrae of the terminal 
fourth of the tail in the Chelydrida, The snapping turtles are 
noted for the length and strength of the tail and for the strong, 
laterally-compressed, acuminated scales ** which form a crest 
along the median dorsal line, whHe others, less strongly keeled, 
lie at the sides of the tail. In mai^ Chelonia, the extremity of 

* Ths txtoads much Anther beck in Plmtysteenum, 
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^ tf»»< jb enveloped in ft contiimous f heftth* Tbftse and 
iude-Uke structures in the Chelonta are usually spoken of as if 
iiey ^^ere entirely eptdermal. But,' a day or two ago, Dr. 
itlnther informed me that in the Australian tortoise, Manourta^ 
le great imbricated scales of the limbs contain bony scutes ; 
ad mat similar scutes are to be found in Testudo graca. This, 
f course, suggested the examination of the caudal scales of 
^htiydra and Gypochtlys ; and, having been enabled by Dr. 
iunther’s kindness to cKamlne the caudal scales of a good-sized 
pecimen of the latter, 1 have found that those of the crest con- 
lin bony scutes.^ The bony scute corresponds very closely in 
E>rm with the whole “ scale,*’ but the recurved apex of the latter 
5 formed only by epidermal substance (Figs. 5 and 6). 


N.S. 




Fig. 6 , 


Figs. 5. 6.— Sectional views of a scute of the tail-armour oi Cef'atockelys 
Fig. 5), and of one of the crest plates of Gypochelys, bo.h of the natural siae. 


The living Chelydra^ therefore, has a caudal armature which, 
n principle, is similar to that of Cemtochdys^ but the osseous 
dements are relatively atrophied. There is exactly the same 
elation between the armour of species of living Cn/codiles and 
Alligators^ on the one hand, and those of yacare and Caiman 
ind the extinct Tdeosauria^ on the other. In the former, the 
epidermal scales remain well developed on the ventral side of the 
>ody, while the corresponding osseous scutes, fully developed in 
Ifacartt Caiman^ and Teleosauria^ have vanished. 

Among the detached fragments to which I have referred, there 
tre remains of ribs, with their costal plates ; marginal and other 
dates of the carapace ; parts of the plastron ; part of a scapula ; 
iindry limb bones ; and several of the cranial processes called 
‘horn-cores.” They all agree, so far as they can be com- 
>ared, with the determination already arrived at ; which, to .sum 
t up in a few words, is that the remains of crania and caudal 
heaths frorii Australia, hitherto referred to Saurian reptiles, 
nder the names of Megalania and Mciolania^ appertain to a 
itherto unknown species of Chelonian, Ceratochelys sthenurus, 
losely allied to the living Chelydra^ Gypocheys, and Platy^ 
Wnum, 

The evidence of this fact offered in the present note appears 
) me to be conclusive, but it may be desirable hereafter to figure 
le parts mentioned and to describe them at length. 

The intered which attaches to the discovery of this singular 
‘helonian arises partly from the fact that the group of Chelonia 
) which it belongs is wholly unrepresented in the fauna of 
lUStralia, as at present known. Platysttrnum is usually said to 
e found in China. Dr. Gunther, however, informs me that 
^pper Burmah is its proper habitat ; otherwise, N'. rth America, 
ist of the Rocky Mountains, is the nearest region in which the 
'hdydridcE are to be found. But Chelydridti^ and, indeed, 
>edes of the genus Chdydra^ occur in Upper Miocene ((Knin- 
in) and in Eocene formations in Europe. Moreover, Platy- 
^yst of the Upper Jurassic series of Bavaria and Switzerland, 
regarded by Rutimeyer as an early form of the group, 

X^rd Howe’s Island is about 200 miles from the nearest 
ustralian mainland, and something like 4cx> miles, as the crow 
cs, from the Darling Downs, in which the caudal armour, 
hich has been ascribed to Megalania^ was found. The dis- 
wery of Ctntochdys^ therefore, has an interesting bearing on 


** by Rutimeyer (LanK and Katiraeyer. ‘‘Die FossUe 
mmkraieti von ^lotnurn,** DamkschH/ttn d*r AUg. Schwtiz. Gusti 
rol 1^11. X Ihe armature of the tail in PtatysUmum is for the moi 
u in aones, iff four plates in each aone ; but 1 have n^t yet bee 

“tofii^mnyboneinthen:. 


the question of the former extension of AustralU to the^eaat 
ward, on the one hand ; and of the possible denyation of such 
forms as Ceratochelys from Asia, on tlie other hand. An 
tion of the sea-bottom of 6000 feet would place Norfolk Island 
and Lord Howe’s Island on a peninsula extending from the 
region of the present Barrier Reef to New Zealand ; and the 
florse and faunse of those islands are known to have special 
affinities with those of New Zealand, and none with those of 
Australia. 

Speculations respecting the origin of the Chelonian carapace 
are suggested by the discovery of osseous scutes in the vertebral 
region of the tail, and their coalescence in Ceratochelys to form 
a sort of caudal carapace, ridged in a manner resembling that of 
Ckelydra and Platychelys, But the consideration of these points 
would take me beyond the limits of the present note. 


THE WORK OF THE IMPERIAL INSTITUTE^ 
I. 

•^HE Colonial and Indian Exhibition, which owes not only its 
conception, but also its brilliantly successful realisation to 
your Royal Highness, will be pre-eminently remarkable in times 
to come, for having achieved many results of vital importance 
and highest benefit to Her Majesty’s subjects in all parts of her 
vast realms. 

The collection of all that is commercially valuable and scien- 
tifically interesting of the natural products of the great Indian 
Empire and of the Colonies in one Exhibition, embracing as it 
also did very comprehensive illustrations of the development of 
commerce, of the arts, and of certain industries, in tne many 
countries beyond the seas which combine with the United 
Kingdom to constitute our vast Empire, afforded those at home 
an opportunity, surpassing all previous conception, of studying 
and comparing the natural history and resources of those distant 
lands, of which, attached though we might be individually to one 
or more of them by ties of friendship or of interest, the know- 
ledge of many of us was of a very vague or partial character. 

To the Colonists who visited us last year, the Exhibition has 
been of inestimable value, in affoniing them a most favourable 
and appropriate opportunity of becoming acquainted or renewing 
their old friendship with the mother country, and of examining 
the progress there made in industrial, educational, and com- 
mercial development ; in leading to the cultivation of intimacy 
between Colonists from different sections of the Queen’s 
Dominions ; and in affording them invaluable opportunities of 
comparing the resources and state of development of their 
respective countries with those of other parts of Europe. No 
more convincing illustrations than were provided by this great 
Exliibition could have been conceived of the importance to the 
home country, to each Colony, and to India, of fostering intimate 
relationship and unity of action. No more encouraging proof 
could have Inicn afforded of the desire of all classes of Her 
Majesty’s subjects at home to cultivate a knowledge of those 
far-off countries which the enterp^rise and perseverance of the 
British, and men of British offspring, have converted into 
prosperous and important dominions, chiefly durii^ the period 
of the Queen’s reign, than was furnished by the interest u hich 
the thousands upon thousands, who came from all parts, dis- 
played in the study of the instructive collections in the galleries 
at South Kensington. 

It was the success of the Exhibition which le<l to the definite 
formulation of the suggestion first made by your Royal Highness 
in a letter addressed by you in the autumn of 1884 to the Agents- 
General of the Colonial Government-', that a permanent 
representation of the resources of the Colonies and India, and 
of their continually progressing development, might, with great 
benefit to the Empire at large, be established in this country. 
That the realisation of this idea upon a sufficiently comprehen- 
sive basis might constitute a worthy memorial of the 
accomplishment of fifty years of a wise and prosperous reign ; a 
memorial not personal in its character excepting so far as it con- 
stituted an emblem of the love and loyalty of Her Majesty’s 
subjects, but tending, as she would most desire, to serve the 
interests of the entire Empire ; this had only to bt pointed out 
by your Royal Highness to be heartily concurred in by the 
official representatives of the Colonies and India, who 

' I..ecture (abridged) delivered at the Royal Imtitucton. on Friday, 
Apr.l a2, ^ Sir Frederick Abel, C.B., F.R.S.; H.R.H. the Prince of 
Wales, K.G., F.K.S., Vice-Patron, in the Chair- 
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wtrt SO intimately identi6ed with the triumphs of the recent 
Exhibition. 

The Committee to whom you, Sifj intrusted the elaboration 
of a scheme for canrin^ this conception into effect, became per- 
ssacied by a careful consideration of the subject that such an 
Institution as your Royal Highness desired to see spring into 
life, to be a memorial really worthy of the Jubilee of Her 
^jcsty’s reign, and to lulfil the g^t purposes which you bad 
in view, must not be confined in its objects to particular por- 
tions of Her Majesty’s Dominions, but must be made thoroughly 
representative of the interests and of the unity of the whole 
Empire, 

The outline of the scheme for the establishment of an Imperial 
Institute for the United Kingdom, the Colonies/and India, which 
met with the cordial approval of your Royal Highness, was 
necessarily concise in dealing with the very wide extent of ground 
which the operations of the Institute are intended to cover ; but 
those who have carefully considered it, and rightly interpreted its 
proposals, have not failed to realise that it aims at very much 
mnre than the creaiion and maintenance of collections illustra- 
tive of the natural resources of our Colonies and of India, and of 
the development and present condition of the chief industries of 
different parts of the Empire. 

One of the primary objects of the Institute will certainly be the 
establishment of thoroughly well selected, carefully arranged, and 
efficiently rnaintained representations of the natural products 
which constitute the treasures, and arc emble.natic of the impor- 
tant positions in the Empire, of those great colonial possessions 
which, during the fifty years of Her Majesty’s reign, have, in 
niany instances^ experienced a marvellous development in extent, 
in commercial, social, and even in political importance.' The 
recent Exhibition not only afforded conclusive demonstration of 
the great interest and value to the United Kingdom which must 
attach to such collections if properly organised ; it also served, 
by such illustrations as the magnificent collections of valuable 
woods, from nearly ever)' colony, many quite unknown in Eng- 
land, and the great variety of valuable economic products from 
India, of the existence of which we at home had little idea, to 
convince us that our knowledge of the great countries which 
constitute the chief portion of the Empire is very limited and 
imperfect, and that their resources arc in many directions still in 
the infancy of development. Our Colonial brethren cannot, on 
their part, fail to be greatly benefited by being thoroughly repre- 
sented in a well-selected and carefully oiganised assemblage of 
iliustrations of the sources of prosperity which constitute the 
s'news of their commerce, and upon a continued exploration and 
cultivation of which must depend the maintenance of their 
influence upon industrial and social progress. Neither can they 
fail to reap substantial advantages by pursuing a friendly rivalry 
with each other in demonstrating the advances made from time 
to time in the development of the re.sources of the respective 
portions of the Empire in which their lot cast. 

The hearty co-operation and important material support to 
which the great Colonies, through their representatives in 
London, pledged themselves when the scheme for the proposed 
Imperial Institute was in the first instance limiie I to this branch 
of the great w'ork which it is now contemplated to accomplish, 
afforded conclusive evidence of their earnest desire to be in all 
respects thoroughly represented in the mother country, and to 
take their places permanently in our midst as fellow-labourers in 
the advancement of the prosperity of the Empire. In furtherance 
of this important end, a notable feature of that building which, 
in its character, will, it is hoped, be worthy of the momentous 
epoch which it is to commemorate, will be the attractions and 
conveniences presented by it, as a place of resort and a 
rendezvous for Colonists visiting England, and, it is also anticip- 
ated, for the i japortant Societies which represent the Colonies and 
Asiatic possessions in this country, and the facilities which it will 
afford for reference to literature concerning the Colonies and 
India, for conferences on matters of common interest and value 
to the Colonists and those at home, for the interchange of in- 
formation betwem the British manufacturer and those in the 
Colonies who are directly interested in meeting his requirements, 
and generally for the cultivation of intimate relations and good 
fellowship between ourselves and our brethren from all parts of 
the Empire. 

The Institute will, however, not oaly operate actively under its 
<;wn roof in promoting the cultivation of a better knowledge of 

?tat'sin«nts illustrating the developroent of the colonies during 
tnc guecn s reign are appended. 


the geography, natural histoiy# and tesomrees of onr 
and for the advancement ^of the interesie of the Cvdoidto in tM* 
country ; it is also contemplated thUt representhtivtt eolleetions^ 
the natural products of the Colonies andindia, carefully identified 
with the more elabcnate ci^leotions of the head establMintem» 
shall be distributed to provincial centres, and that the provkoes 
shall be kept thoroughly conversant with the current information 
from the Colonies and India, bearing upon the interests of the 
commercial man, the manufacturer, and the intending emigrant. 

Although the formation and maintenance up to <&te of o<^- 
lections illustrative of the development and present condition of 
the important industries of the Empire also forms, as I have 
stated, a part of the pro^mme of the Institute, the scope of its 
activity in relation to industry will be of a much more compre- 
hensive character ; indeed, it is to be hoped that the work 
w'hich it will achieve in furtherance of the development and 
p ogress of industries and their future maintenance in the 
United Kingdom at least upon a footing of equality with their 
conditions in the great Continental States, will be most pro- 
minent in securing to the Imperial Institute the exalted position 
which it should occupy as the National Jubilee Memorial of Her 
Majesty’s reign. 

There is no need for me to recall to the minds of an audience 
in the Royal Institution the great strides which have been made 
during the last fifty years in the applications of science to the 
purposes of daily life, to the advancement of commerce, and to 
the development of the arts and manufactures. Nor is it neces- 
sary to dwell upon the fact that this country is the birth-place of 
the majority of the great scientific and practical achievements 
which have revolutio.nised means of intercommunication, and 
have in other ways transformed the conditions under which 
manufactures, the arts, and commerce are pursued. These very 
achievements, of which we as a nation are so justly proud, have 
led, however, by many of their results, to our becoming reduced 
to an equality of position with other prominent nations in regard 
to important advantages we so long derived from the possession 
in this country of great material resources easy of access and 
application, and from the consequent pre-eminence in certain 
branches of the trade and industry which we so jong enjoyed. 

In 1852, Sir Lyon Playfair was impelled by the teaching of 
Ihe preceding year’s Great Exhibition to point out that “the raw 
material, formerly our capital advantage, was gradually being 
equalised in price and made available to all by the improvements 
in locomotion,” and “ that industry must in future be supported, 
not by a competition of local advantages, but by a comj^tition 
of intellect.” If this was already felt to be the state of the case 
six-and-thirty years ago, how much more must we be convinced 
of the full truth of this at the present day, by the conditions 
under which the British merchant and the manufacturer have 
to compete with their rivals on the Continent and in the United 
States. 

It is still within the recollection of many that almost the 
whole world was in very great measure dependent upon Great 
Britain for its supplies of ordinary cast iron. Even as lately as 
1871, the United States of America received from Great Britain 
nearly one-fihh of its total produce of pig iron ; but from 1875 
all importation of British iron ceased for over three years, and it 
was only in consequence of requirements in the States exceedii^ 
the capabilities of production, that some small demands arose in 
1879, which were for some time maintained. 

Within three years, however, the make of iron in the United 
States increased by 70 per cent., and although, since 1882, the 
actual make has not increased, the capacity of productian has 
risen enormously, it l>eing at present estimated at nearly 300 per 
cent, greater than it was in 1879. Looking nearer home, we 
find that the iron of France, Belgium, and Germany not only 
competes with ours in the open market, but that Belgian and 
German iron is actually imported into this country to a moderate 
extent. . u 

From time to time the ground which we have lost through the 
development of the resources of other countries has been more 
than retrieved temporarily by improvements effected tbroi^fi the 
more thorough comprehension and consequent better application 
of the scientific principles underlying processes of manufseture^ 
but the ultimate effect of advances of importance has not un- 
irequently been to improve the position, In relation to the 
manufactures conceroedt of other nations less favourably 
circumstanced than Great Britain. - . , 

The history of the development of steel inanufactttre during the 
last twenty-five years affords a most instinctive illaitrarion of the 
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fmctuations which may ensue in the value of our natural resourc^, 
the consequent condition of one or other of our important in- 
tlttstries, arising out of continued advances made in the application 
nCsclence to the perfection or transformation of manufacturing pro- 
OBSses, and of the stimulating effects of such fluctuations upon the 
exertions of those who are able to brixtg scientiflc knowledge to 
bear upon the solution of problems in indastrial operations which 
Butirely baffle the ordinary manufacturer. Within that period the 
inventions of Bessemer and of Siemens have led to the replacement 
of iron by steel in some of its most extensive applications. This 
important change in our national industry was, ere long, pro- 
ductive of a serious crisis therein, and for the reason that the pig 
iron produced from a large proportion of those ores which, from 
Iheir abundance and the cheapness of their treatment, have been 
greatly instrumental in placing Great Britain in her high position 

an iron-producing nation, could not be applied to the produc- 
j^n of marketable steel by means of the Bessemer converter. 
{Hence the application of this rapid steel-making process had to 
^ chiefly restricted to particular kinds of ores, free from the 
impurity, phosphorus, whici^it was powerless to eliminate ; the 
supplies of such ores being limited to a few districts in this 
country. These had to be largely supplemented by importations 
from other countries ; nevertheless the cheapnc'^s of production 
and superiority in point of sticngth, durability, and lightness of 
the steel rails thus sent into the market from the Bessemer con- 
verter combined to maintain a supremacy of them over iron rails, 
lifec., manufacture^! by the old puddling piocess from the staple 
ores of the country. 

The advantages presented by steel over the wrought iron of 
the puddling furnace for constructive purposes speedily became 
evident, and the effect of the rapid displacement of malleable iron 
by steel produced from ores of a particular das'* has been that at 
least 85 to 90 per cent, of the iron ores of Great Britain could no 
longer be applied to the production of material for rails, 
for ships, and for other important structures. Great has been 
the apprehension among the owners of those ores that the 
demand for iron which they can furnish could not revive, but the 
scientific metallurgist has successfully grappled, from more than 
one direction, with the great ]noblcm of restoring thcii com- 
mercial importance ; and a simple alteration of the metluxl of 
carrying out the Bessemer process has within the last few years 
led to really triumphant lesulN, with the employment of those 
□res which before could only be dealt with by the searching 
operation of the old puddling furnace. A new era h.as thus been 
established in steel manufacture, there being now but very few 
restrictions to the application of the quick processes to iron pro- 
luce<l from all vaiieties of ores. Indeed, the tredment is actually 
ricmg applied profitably to the recovery of iron from the rich 
»lag lurming the refuse-product of the puddling furnace in the 
woduclion of malleable iron, which before had been condemned 
o limited usefulness as a material for road-making. Yet another 
nost interesting ami valuable result has been achieved by this 
imj)le application of -scientific knowledge. The slag or refusc- 
iroduct of the so called Ihisic treatmetit of iron contains, in the 
orm of phosphates uC lime ami magnesia, the whole of the 
phosphorus which it is the main function of that treatment to 
eparate from the metal ; it was soon found that the phosphoric 
icid was there presented in a condition as readily susceptible of 
assimilation by plants as it is in the valuable artificial manure 
mown as superphosphate ; this refuse-slag, simply ground up 
lonstitiitcs therefore a valuable manure which alreaily commands 
ready sale at very profitable prices. 

The origination of this latest advance in the development of 
teel^ manufacture dates back only nine years, and already the 
ear s jproduct ^ the basic proce.ss amounts to over 1,300,000 
ons of steel. But although it is to Englishmen that the owner 
f iron property and the steel-maker are again indebted for these 
nportant results, and to English manufacturers that the first 
Tactical demonstration of the success of this process is due, its 
pplication has been far more rapidly elaborated upon the Con- 
nent than here ; m Germany the iroixirtance of the subject was 
once remised, and it is there that considerably the largest pro- 
ortion of steel is produced by the basic treatment j it is in 
L hlw> that the value of the slag for agricultural purposes 
lit utilisation here ^ing 

1 1 ^ Staffordshire. ^ 

sin referred to the remarkable strides which have 

of iron manufacture in the United 
larvilW production has been no less 

nous, and the causes of this are evident j the resources of 


the country in ore and ftiel are gigantic, and the tyatesnatic 
technical training of the people has made its tnfluetiee mt upon 
the development of this as of every other branch of industty 
which our friendly rivals pursue. But It is not only in the 
United States that the development in the production of iron 
and steel has greatly increased of late years ; thus, in Germany 
the increase in the production of pig iron alone* during the hist 
twenty-one years, has been 237 per cent., while with us it has 
been 75 per cent. 

Although, however, the increase in actual production of iron 
and steel in Great Britain has not kept pace with that of rome 
other countries, it is satisfactory to know that our productive 
power has very greatly increased in late years, ami there is 
probably no one branch of our Industries in which we have 
maintaineiT our position so satisfactorily in regard to quality of 
product as that of iron and steel manufacture, even though, every 
now and then, we have indications that in the struggle mth other 
nations for superiority of product and for pre-eminence in con- 
tinuity of progress, we have to look to our laurels. 

There are, however, other important branches of industry, for 
a time essentially our own, t!ie present condition of which, in 
this country, we cannot contemplate with equal satisfaction. 
Several instructive illustrations might be quoted, but I will 
content myself with a brief examination of one of the most 
interesting. 

In illustrating the advances which were being made, thirty-five 
years ago, as demonstrated by the Exhibition of 1851, Playfair 
referred to the great development of the value of the evibsmcllmg 
coal-tar, which was then made to furnish thesolveq^ liquids benzene 
and naphtha, and the antiseptic creosote, the residual material 
being utilised for pavements and for aitificial fuel. The chemist 
little dreamt then that between 1851 and the year of the next 
great Exhibition, 1862, coal-tar would have become a mine of 
wealth equally to science, the manufactures, and to the arts, in 
which fresh workings have ever since continued to be opened up, 
and still i're.-»ent themselv'es for exploration. Hofmann, in his 
valuable report on the chemical product? and processes eluci- 
(Uted by that Exhibition, dwells with the enthusiasm of the 
ardent worker in science upon the brilliant products obtained 
from coal-tar which had resulted from the labours of the scientific 
chemist, and had already acquired an almost national importance, 
although this great industry was then still in its infancy. From 
the year 1856, when the first colouring-mat ter, knownas mauve, was 
discovered and manufactured by one of Hofmann’s most promis- 
ing young pupils, Mr. Perkin, down to the present time, the 
production of new coal-tar colours, or of new processes for pre- 
paring the known colours in greater purity, has progressed 
uninterruptedly, this industry having long since become one of 
the most important, and also one of the most remarkable, as 
illustrating by each stage of its development the direct application 
of scientific research to the attainment of momentous practical 
results. ' 

The difficulties to be overcome before mauve could be pro- 
duced upon a manufacturing scale were very great, and were only 
solved by a steady pursuit of scientific researdi, side by side with 
practical experiments suggested by its results. Aniline- the 
parent of the first coal-tar colour, a liquid organic alkali — a mo.st 
fertile source of interesting and important discoveries in organic 
chemistry, was produced with difficulty by various methods in 
very small quantities, so as to be almost a chemical curio- ity 
at the time of the discovery of mauve. Among the sub- 
stances from which it had been prepared was the volatile 
li([uia known as benzene^ first discovered in the labora- 
tory of this Institution in 1825 by Faraday, in the liquid 
products condensed from oil gas, but afterwards obtained bv 
Mansfield, m the College of Chemistry, from coal-tar naphtha^ 

1 he conversion of benzene into aniline was accomplished as a 
manufacturing proems after many difficulties by Perkin ; and 
within a year after the discovery of mauve by him, it was in the 
hands of the silk dyer. Pei km s success led other chemists at once 
to pursue researches in the same direction, especially in France 
where the next important coal-tar colour, magenta or fuchsine! 
was obtained, by M. Verguin, the successful manufacture of 
which m a pure state was, however, first accomplished by Enelish 
chemists. In 1861 beautiful violet and blue colours were pro- 
duced, a^n by French chemists, but were manufectured shortly 
afterwards m a pure state in England. ^ 

The six years succeeding those which formed the first period 
(1854-62 of existence of this industry were fmitful, not only 
of many beautiful new dyes, first produced in England, but also 
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of important progress made here, as well as on the Continent, 
in the development of the manufacture, and of our knowledge 
of the constitution, of the parent colours. 

In the next period of six years (1868-74! another great 
stride was made in the coal-tar colour industry, due to 
important scientific researches carried out by two German | 
chemists, Graebe and Liebermann, which led them, in the first 
place, to obtain an insight into the true nature of the colouring- 
matter of one of the most important staple dye-stuffs, namely the 
madder-root. found that this colouring-matter which 

chemists call aliuirint was related to anthracene^ one of the 
most important solid hvd '•©carbons formed in the distillation of 
coal, discovery which was speedily followed by the artificial 
formation of the madder -dye, alizarine, frotg that con- 
stituent of coal-tar. At first, this achievement of Graebe 
and Liebermann was simply of high scientific interest; but Perkin, 
and Graebe, and Liebermann, were not lon^ in discovering 
methods by which the conversion of anthracene into the madder - 
dye could be accomplished on a large scale, and the manufacture of 
alizaiLic was soon most actively pursued in this country, with 
very momentous results, as regards the market value of the 
madder root. The latter has long been most extensively cultiva- 
ted in Holland, South Germany, France, Italy, Turkey, and 
India, the consumption of madder in Great Britain having 
attained to an annual value of as much as 1,000,000/. sterling. 
Pla3rfair pointed out in 1852 that important improvements had 
lately been attained in the extraction of the red colom or 
alizarine from the madder-root, but those results, most valuable 
at the time the first Great Exhibition, became insignificant I 
when once the dye was artificially manufactured from anthra- 
cene ; the price paid for madder in 1869 was from to %d. 
per pound, but now the equivalent in artificial madder-dye, 
or alizarine, of one pound of the root, can he obtained for 
one- halfpenny. 

With the discovery of artificial alizarine the truly scientific era 
of the coal-tar industry may be said to have commenced, most 
of the commercially valuable dye-products, obtained since that 
time, being the result of truly theoretical research by the logical 
pursuit of definite well-understood reactions. The wealth of 
discovery in this direction made during the last thirteen years is 
a most tempting subject to pursue ; but I must content myself 
with mentioning that one of the results was the production of 
very permanent and brilliant scarlet and red dyes, the manufac- 
ture of which has greatly reduced the market value of cochineal ; 
that the careful study of the original coal-tar colours lerl to 
their production in a state of great purity by new and beautifully 
simple scientific methods ; and that even ’the well-known vege- 
table colouring matter, indigo, one of the staple products of 
India, now ranks among the colours synthetically obtained by 
the systematic pursuit of scientific research, from compounds 
which trace their origin to coal-tar. 

* The rapid development of the industry has aVo not failed to 
exercise a very important beneficial influenc * jpon other chemical 
manufactures ; thus, the distillation of tar, which was a com- 
paratively very crude process, when, at the period of the first 
Exliibition, benzene, naphtha, dead-oil, and pitch were the only 
products furnished by it, has become a really scientific operation, 
involving the employment of comparatively complicated but 
beautiful distilling apparatus for the separation of the numerous 
products which serve as raw materials for the many distinct 
families of dyes. Very strong sulphuric acid became an essential 
chemical agent to the alizarine manufacturer, and, as a conse- 
quence, the so-callcd anhydrous sulphuric acid, the remarkable 
crystalline body which was for many years prepared only in 
small quantities from green vitriol, is now made at a low price 
upon a very large scale by a beautifully simple process worked 
out in England. The alkali- and kindred chemical trades have 
been very greatly benefited by the large consumption of caustic 
soda, of chlorate, of potash, and other materials used in the dye 
manufactures, aim the application of constructive talent, co n- 
bined with chemical knowledge, to the production of efficient 
apparatus for carrying out on a stupendous scale the scientific 
operations developed m the investigator’s laboratory, has greatly 
contributed to the creation of a distinct profession, that of the 
chemical engineer. 

One of the most beneficial results of the rapid development of 
the coal-tar colour industry has been its influence upon the ancient 
art of dyeing, which made but very slow advance until the pro- 
vision of the host of brilliant, reodily-applicable colours com- 
pletely revolutionised both it and the art of calico-printing. 


I venture to think that it will be interesting at this point tj 
^uote some words of prophecy included in Prof. Hounannf 
important “ Report on the Chemical Section of the Exbibiiio] 
of 1862,** and to inquire to what eittent they have been verifieq 
In commenting upon one of the features of greatest novelty n 
that world’s show, the exhibition of the first dye-products den v^ 
from coal-tar, he says : — * 

“ If coal be destined sooner or later to supersede, as tliS 
primary source of colour, all the costly dye woods hitherto co^ 
sumed in the ornamentation of textile fabrics ; if this singulili 
chemical revolution, so far from being at all remote, is at thl 
moment in the very act and process of gradual accomplishment 
are we not on the eve of profound modifications in the commel 
cial relations between the great colour-consuming and coloui 
producing regions of the globe ? There is fair reason to belfe\ 
It probable that, liefore the period of another decennial Exh 
bition shall arrive, England will have learnt to depend, for tl 
materials of the colours she so largely employs, mainly, if 
wholly, on her own fossil stores. Indeed, to the chemical min 
it cannot be doubtful that in the^coal beneath her feet lie wai 
ing to be drawn forth, even as the statue lies waiting in tli 
quarry, the fossil equivalents of the long series of costly dy^ 
matmals for which she has hitherto remained the tributary ^ 
foreign climes. Instead of disbursing her annual millions fd 
these substances, England will, beyond question, at no distal^ 
day become herself the greatest colour-producing country in thjj 
world ; nay, by the strangest of revolutions, she may ere loii 
send her coal-derived Idues to indigo-growing India, her tai 
distilled crimson to cochineal-producing Mexico, and her fos«| 
substitutes for quercitron and safflower to China, Japan, and tl| 
other countries whence these articles are now derived.” | 

So far as concerns the displacement of madder, cochineiu 
quercitron, safflower, and other natural dye-materials from thq 
wsitions of command in the markets of England and the worl^ 
Hofmann’s predictions have been amply fulfilled, and it appear^ 
in the earlier days of the coal-tar colour industry as though b 
would be an equally true prophet in regard to England becomi^ 
herself the greatest colour producing country in the world. Bi|| 
although Germany did little in llie very early days of this indul 
try, beyond producing a few of the known colours in J 
somewhat impure condition, many years did not elapse ere s| 
not only was our equal in regard to Quality of the dyes pi^ 
duced, but, moreover, had outstrippea us in the quantitfi 
manufactured and in the additions made to the varieties i 
valuable dyes sent into the market. So far back as 1878 tl 
value of the make of colours in England was less than onj 
fourth that of Germany, and even Switzerland, which, J 
competing with other countries industrially, is at great 
disadvantages, was not far behind us, ranking equal to Fran| 
as producers. The superior position of Germany in refercirt 
to this industry may l>e in a measure ascrihable to some defej 
in the operation of our Patent Laws and to questions of wagl 
and conditions of labour ; but the chief cause is to be founfl 
the thorough realisation, by the German manufacturer, of p 
dependence for success and continual progress upon the actij 
prosecution of scientific research, in the high training receivj 
by the chemists attached to the manufactories, and in t! 
intimate association, in every direction, of systematic scientH 
investigation with technical work. 

The young chemists whom the German manufacturer attrac 
to his works rank much higher than ours in the general scientil 
training which is essential to the successful cultivation of tl 
habit of theoretical and experimental research, and in the cons 
quent power of pursuing original investigations of a high orde 
Moreover, the research laboratory constitutes an integral part 
the German factory, and the results of the work carried on 1 
and under the eminent pr./fessors at the universities and technic 
colleges are closely followed and studied in their possible bes 
ings upon the further development of the industry.^ 

The importance attached to high and well-organiSed technic 
education in Germany is demonstrated not only by the munifice 
wav in which the scientific branches of the universities and t 
technical colleges are established and rnaintained, but also 
the continuity which exists between the different grades of cdu< 
tion ; a continuity, the lack of which in England was receni 
indicated by Prof. Huxley with great force. ... 

The important pari taken by the German universities 10 t 
training 01 young men for technical pursuits has often been dw 
upon as constituting a striking feature of contrast to our untv< 
sity systems. The national appreciation of the opportunities thi 
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, resented for sdentiftc training is demonstrated by the large 
lumber of students which are always working in the university 
aboratories, while the expenditure of 30,000/. upon the physical 
aboratoryi and 35,000/. upon the chemical department, of the 
Sew University of Strasburg, serves to illustrate the unsparing 
Hand with whidh the resources of the country are devoted to the 
provision of those educational facilities which are the very lifc- 
rpring of the industrial progress whence those resources are 
derived. 

In France, higher education had been allowed to sink to a low 
ebb after the provincial universities had been destroyed in the 
great Revolution, and the University of Paris had been consti- 
tuted by the first Napoleon the sole seat of high education in the 
country. Before the late war, matters educational were in 
a condition very detrimental to the position of the country 
among nations. There was no lack of educational establish- 
ments, but the systems and sequence of instruction lacked organi- 
sation, but since the war, France has made great efforts to 
replace her educational resDurces uoon a proper footing. The 
provincial collies have been re-established at a cost of 3, 2fc,ooo/., 
and the organisation of industrial education has now been greatly 
developed, though still not on a footing of equality with that of 
Germany. Every large manufacturing centre has its educational 
establishment where technical instruction is provided, with 
special reference to local requirements ; and, in order to render 
these colleges accessible to the best talent of France, more than 
500 scholarships have been founded, at an annual cost of 30,000/. 
The Ecole Centrale des Arts et Manufactures, of Paris, still 
maintains the reputation as the great technical university of the 
country which it earned many years ago, and receives students ! 
from the provincial colleges, where they have passed through the 
essential training preliminary to the high technical education 
which that great institution provides. /Krfl * 

Switzerland has often been quoted as a remarkable illustra- 
tion of the benefits secured to a nation by the thoroughly 
organised education of its people. Far removed from the 
ocean, girt by mountains, poor in the mineral resources of 
industry, she yet has taken one of the highest positions among 
essentially industrial nations, and has gained victories over 
countries rich in the possession of the greatest natural advan- 
tages. Importing cotton from the United States, she has sent 
it back in manufactured forms, so as to undersell the products of 
the American mills. The trade of watch-making, once most 
important in this metropolis, passed almost entirely to Switzer- 
land years ago ; the old-established ribbon trade of Coventry has 
had practically to succumb before the skilled competition of 
Switzerland; and although she has no coal of her own, Switzer- 
land is at least as successful as France in her appropriation of the 
coal-tar colour industry and her rivalry in rate of production with 
England, the place of its birth and development. Comparative 
cheapness of labour will not go very far to account for these great 
successes ; they undoubtedly spring mainly from the thoroughly 
organised combination of scienulic with practical education 
of which the entire people enjoys the inestimable benefit. 

Holland furnishes another brilliant example of the success with 
which a nation brings the power of systematic technical educa- 
tion to bear in securing and maintaining industrial victories in 
the face of most formidable disadvantages, while the United 
Slates of America, so rich in natural resources, have long since 
realised the immensity of additional advantages to be gained 
over European nations in the war of industry by a wide diffusion 
and thorough organisation of technical education. So long as 
forty years ago the States already possessed several excellent 
educational institutions established upon the basis of the Con- 
tinental polytechnic schools, but it was not until about fifteen 
years later that the country became thoroughly impressed with 
the great advances achieved by Germany in technical educa- 
tion, and that the subject was made a thoroughly national one. 
It is now just upon a quarter of a century ago since Congress 
ordmned that each State should provide at least one college, 
having for its leading objects the diffusion of scientific instruction 
in Its relations to the industry of the country, and decreed that 
public lands should be granted to the States and Territories 
providing such coUeges. The combined effect of this State 
^lon, and of great private munificence, was a remarkably rapid 
development of scientific and technical education throughout the 
v^ntiy ; brides some fifty colleges, with eight or nine thousand 
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^Wlon, thew are utw in the States about 400 other uni- 
vwsines and colleges, in a large proportion of which efficient 


instruction in applied science is provided. To the useful work 
accomplished within a few years by these and many other highly 
important educational institutions, which have placed the ac- 
qu^ition of scientific knowledge within the reach of the very 
humblest, the enormous strides made by the United States in the 
development of home industries must unquestionably be in the 
main aiscribed. 

(7b contimud,') 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford. — There are only a few alterations and additions to 
the usual scientific lecture-list to report, as most of the courses 
are in continuation of those given last term. Prof. Sylvester is 
to lecture on the theory of numbers ; in the Chemical Depart- 
ment, Mr. Wyndham Dunstan lectures on organic chemistry in 
relation to medicine and physiology ; Prof. Prestwich is to have 
his usual summer geological excursions ; Dr. Tylor contmues his 
exposition of the development of arts, as illustrated Vw Pitt- 
Rivers Museum. ^ 

The Sibthorpian Professorship of Rural Economy has bwn 
filled up by the re-election of Dr. Gilbert. The Radcliffe 
Travelling Fellowship has been awarded to Mr. W. Overend, 
B. A., of Balliol. The statutes of the University Commissioners, 
which limited the competition for most college scholarsliips to 
candidates under nineteen, seem to be having an unfortunate, 
though not unexpected, effect, as several colleges have lately, 
found it incmossible to award scientific scholarship's, owing to the 
want of sufficiently qualified candidates. 

There is a good deal of strong feeling in the University with 
regard to the approaching appointment of a Reader in Geography, 
and the action of the Delegates of the University Fun:l in trans- 
ferring a Readership from History to Geography, just after the 
off>r of the Royal Geographical Society for a similar purpose 
had been refused, is the subject of much unfavourable comment. 
There is no thought of opposition to the study of geography, 
even of scientific geography, but history lecturers not unnaturally 
complain that the only University appointment open to them 
should be abolished to make a post for a lecturer in another 
subject. 

Cambridge. — Among the seven coursesTon chemistry being 
deliveretl this term are lectures on gas analysis and on aromatic 
bodies, by Dr. S. Ruhemann. Prof. Dewar and Dr. Ruhemann 
also superintend laboratory practice specially directed to 
research. 

ITie course given by Mr. Lyon, the Superintendent of the 
Mechanical Workshops, this term is on machine construction. 

Mr, Langley is giving a special course on the central nervous 
system, with demonstrations and practical work. 

Prof. Macalister’s lectures this term are on the history of 
human anatomy. It is to be hoped that he will publish them, 

Mr. M. A. Fenton is lecturing on elementary comparative 
osteology : Dr. Gadow on the morphology of Mammalia, recent 
and extinct, and on the palaeontology of the Vertebrata. 

Dr. Vines has a course of advanced embryology of plants, 
and Mr, F. Darwin is giving advanced demonstrations in the 
physiology of plants. 

In geology, Prof. Hughes is taking the geology of the neigh- 
bourhood of Cambridge, by lectures and field excursions ; xMr. 
Marr, foreign stratigraphy ; and Mr. Roberts, the 1 rilobites. 

Prof. Roy has classes for general pathology, morbid anatomy, 
and practical morbid histology, bacteriology, &c. 

The lectures mentioned above are only a selection of the more 
interesting courses. Th€ lists from which the above are selected 
announce about seventy-five courses of lectures and practical 
work. 

Candidates for the John Lucas Walker Studentship, the 
holder of which must devote himself or herself to original re- 
search in pathology, should send their applications to Prof. Roy, 
Trinity College, Cambridge, not later tnan May 31 next. The 
Studentship is of the annual value of 250/., and is tenable under 
certain conditions for three years. 


SCIENTIFIC SERIALS 

The American yoarnal of Science^ .^ril. — Contributions to 
meteorology, twenty-second paper, by Elias Loomis. In this 
communication the author treats of areas of high pressure, their 
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mapiitude and direction of movement^ and their relation to areas 
of low pressure. The latter subject is illustirated with a plate 
giving^the isobars for December 15, i88a, in the northern hemi- 
sphere, and it is shown generally that the movement of areas of 
high pressure depends upon very different causes from that of areas 
oflow pressnre, which seem to be endowed with a power of loco- 
motion residing w'ithin themselves. Areas of high pressure 
exhibit no sudn power, their movement seeming to depend 
entirely on external forces. — ^The faults of South-West Virginia, 
by John J. Stevenson. Here is given a summary of the infor- 
mation communicated by the author in several memoirs read 
before the American Philosophical Society (1880-841 on a 
reconnmssance made Ijy him of the faulted region in Virginia 
from the Tennessee line to nearly twenty miles beyond New 
River, a total distance of 1 50 miles. — OnTaconic rocks and strati- 
graphy, with a geological map of the Tac )nic iwions, part 2, | 
by James D. Dana. The general facts arc here detailed which 
bear on the geographical distribution of the limestone and other 
rodts- A description is given of Williamstown, regarded as the 
biith place of the Taconic system, and it is shown generally that 
the great quartzite formation, forming the foundation of the 
Palafozoic of the region, derived its material from Archaean 
formations of the vicinity and not from the fabled “Atlantis” as 
some geologists have supposed. — Irish esker drift, by G. H. 
Kinahan. It is pointed out tha', in common with some other 
observers, Prof. Carvill Le\' is confounds true esker -drift and 
ridges of esker-like drift. His statement in the December 
number of the American yeurnal of Science that the Irish 
cskers ap]>ear to^e adjuncts of the melting of the ice-sheets is 
shown to be impossible. — Physical characteristics of the northern 
and north-western lakes, by Y. Schermerhom. The results 
are given of the lately completed surveys made by the United 
States of all the great lakes draining through the St. Lawrence 
to the Atlantic. The total w’ater-area is 95,275, and the total 
area of the lacustrine basin over 270,000, square miles. The 
length of shore-line with connecting rivers is about 5400 miles, 
the extreme depth of Superior 1008 feet, or over 406 below 
sea-level, the mean annual rainfall of the whole basin 31 
inches, the volume of water in the lakes about 6000 cu)>ic miles, 
and the dischaige of Ontario at St. Lawrence River 300,000 
cubic feet per second. — Mineralogical notes from the laboratory 
of Hamilton College, by Albert H. Chester. Specimens are 
described and analysed of fuchsite, pink celestitc, zinkenite, 
brochantite, pectolite, ciystals of barite, scorodite, and bis- 
muthite. — The topography and geology of the Cross Timfiers and 
surrounding regions in Northern Texas, by Robert T. Hill. This 
wooded zone penetrating in two bells from Indian territory 
through the surrounding prairie southwards to 32'^ N. lat., is ex- 
plained by the detritus of arenaceous strata which occupy well- 
defined horizons in the geological series, and which have been 
exposed by the denudation of the overlying strata.— -American 
Jurassic mammals, by Prof, O, C. Marsh. In this paper are 
described the remains of several hundred individual.-, which have 
come to light since the appearance of the author’s previous 
pa]jer.s on the subject. Although fragmentary, the remains are 
usually well preserved, comprising the lower jaws, teeth in situ, 
various portions of the skull, vertebra:, and other parts of the 
.skeleton. Placental as well as marsupial mammals occur in the 
oldest formations, whence the inference that the former do not 
derive from the latter evolutionally, as is supposed, but that 
both of thc^e orders descend in independent lines from a common 
ancestor. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, March 24.1 — the Magnetisation of 
Iron in Strong Fields.” By Prof. J. A. Ewing, Univemty 
College, Dundee, and William L<ow:. 

The behaviour of iron and steel when^subjected to very strong 
magnetising forces is a matter of considerable practical and very 
great theoretical interest, es)^ctaUy from its bearing on the 
molecular theory of magnetisation, which assigns an upper 
limit to the intensity of magnetism that a piece of iron can 
acquire, and even su^ests that the metal may become diamag- 
netic under the influence of a snfficiently great force. All ex- 
y>eriments hitherto made, by magnetising iron in the field of on 
electric solenoM, have shown that the intensity of magnetism, J,' 
as well as the induction, B, is increasing with the hi^st values 


actually given to the magnetising force, jUfi* It is seared^ 
practicable, hovrever, to produce by the direct action of * a 
magnetising solenoid, a field whose force exceeds^ a fewhondr^i^ 
of e.G.S. units. 

In the space between the pole-pieces of a strong electro- 
m^net we have a field of force of much greater intensity than 
it is practicable to produce by the direct action of the electric 
current. This field is not well adapted for experiments whose 
object is to determine with precision the relation of magnetisa- 
tion to magnetising force, on account of the distortion which it 
undergoes when the piece of iron to be magnetised is introduced 
into it. It is, however, well suited for experiments whose object 
U to determine how much magnetism the metal can be forced to 
lake up. 

In the authors* experiments, bobbins of Lowmooraud Swedish 
wrought-iron and cast-iron were magnetised by placing them 
between the pole-pieces of a large electro-magnet. The bobbins 
consisted of a short narrow central neck with conical ends. 
The magnetic induction in the neq|t was measured ballistically 
by means of an induction coil, consisting of a single layer of fine 
wire, wound on the neck ; and the magnetic field in the air 
space immediately contiguous to the neck was also measured bj 
means of a second induction coil wound over the first, and ol 
slightly greater diameter. This enabled the non-ferrous space 
under the inner induction coil to be corrected for, and also gave 
an approximation to the value of the magnetic force acting on 
the metal. The magnetic force varied up to about il,oo« 
e.G.S. units, and the highest induction observed (in a sample 
of Lowmoor wrought-iron) was 32,880 C.G.S. units. In some 
instances the magnetic induction was observed by withdrawing 
ihe bobbin ; in others the bobbin was turned round suddenly s< 
that its magnetism was reversed. The following results refer tc 
Lowmoor wrought-iron and to cast-iron. 


Lmomoor wrought-iron 


FieU 
rouad 
iron licck 
I)er sf| cm 

Nfaffneiic 
induction in 

Current in ^ 

field majmets, 

-outside field 


the metal 

ampere* 


outside held 

31630 

.. 24,700 . 

1-9B ... 

1680 

... 6*8o 

6,680 . 

.. 27,610 . 

4’04 ... 

1670 

... 4**3 

7,800 . 

. 28,870 . 

5’8 i ... 

1680 

3*70 

8,810 

29,350 • 

7*6o ... 

1630 

3*33 

%5O0 

.. 30,200 . 

1 1 *0 

1650 

... 3**B 

9,780 

. . 30,680 . 

»3‘5 - 

1660 

... 3**4 

10,360 . 

• jo, 830 . 

i6*2 

1630 

2*98 

10,840 . 

• 3*. 370 . 

21*6 

1630 

2*89 

11,180 . 

3«.56 o 

26*8 ... 

1620 

... 2*82 

Field 
round 
iruu neck 
per sj. cm. 


Cast-iron 



Magnriic 
induction in 

Current in 
field magnets, 

-outside field 


the metal 

amjierex 

4» 

outdde field 

3,900 

.. 19,660 . 

1*97 ... 

1250 

5*04 

6,400 

... 21,930 . 

3*75 • 

1240 

... 3*42 

7,7*0 

... 22,830 

5-38 ... 

1200 

2*96 

8,080 

... 23,520 . 

7*08 ... 

1230 

... 2*91 

9,210 

... 24,580 . 

13*15 .. 

1220 

2*67 

9,700 

. . 24,900 . 

16*9 

1210 

• • 2*57 

10,610 . 

.. 25,600 . 

22*6 

1190 

2*46 

The magnetic force within the metal (It}) differs from tin 


field in the surrounding space by an amount which cannot hi 
estimated without a knowledge of the distribution of fret 
magnetism on the pole-pieces and conical faces of the bobbin 
It appears probable that, with the dimensions of the varioui 
parts used in these experiments, the magnetic force within th< 
metal is less, but not very neatly less, than the outside ant 
closely neighbouring field. In the absence of any exact know 
ledge of it is interesting to examine the relation of 13 to thi 
outside field. Thus, (B- outside field)/4r gives a quantit] 
which is probably not much less than the intensity of ma^etism 
jp. The values of this quantity and also of the ratio l^outsid* 
field for Lowmoor wrought-iron and cast-iron are stated in thi 
tables above. , 

Carves are given showing the relation of B to B/ontstde fiel< 
for Lowmoor iron and for cast-iron, in the manner introducei 
by Rowland for showing the relalkm of B to u (the permea 
bility). The curves have the same kind of infieetion that ( 
curve of p and B begins to have when the magnetising force i 
raised sufficiently high. The range through which the permea 
bility of iron may vary is well shown by aomporing the value 
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iched her? (proUWy in the entreme case l«s 3 ) 

) value 20,000i which was found by one of the authors m the 
le of a soft wire exposed to a very small 
d kept at the same time in a state of 

The eaperiments give no support to the si^ge»tion that there 
a maximum of the induction, U. The value of ti wpable of 
ing reached by the method here employed depends mainly 

the scale of the experiments. Lir^er field magnets with 
le-picces tapering to a narrow neck should yield values of is 
eatly in excess even of those that were observed. 

Uiimgan Society, April 7. — Mr. William Carruthers, F.R.S., 
resident, in the chair, — Mr. Hunter J. Barron, Mr. Jas. H. 
ugdale, ^Tyl Mr, Edwd. B. Poulton were elected Fellows of 
le Society, — Fresh specimens were exhibited of a pure white 
iriety of primrose, which had been gathered, growing wild, 
ear Biarritz, France, by Mr. W. D. Godolphin Osborne. -~A 
irge scries of instantaneous photographs of storks nesting, &c,, 
Tre exhibited for Mr. E. Bictwell. These had I een taken in 
rermany, and were specially interesting as showing the peculiar 
ttitudes assumed in flight, ^c. — Some malformed trout in an 
arly stage of development were shown and commented on by Dr. 

Day. — A paper was read by Prof. Huxley on “ The Gentians ; 
Totes and Queries." Taking the flower as a basis, he divides 
le Gentianese into two great series, each of which is cliarac'er- 
,ed by a peculiar disposition of the nectaiial organs, and a 
radation of forms of the corolla from the decifly cleft rotate 
r stellate condition, through the campanulate to the exiremc 
afundibulate kind. In one scries termed (I.) Peiimelit.y, the 
icctarial cells arc aggregated in a single or two patches ; in the 
ither series (II.) Mesomelitce, the distinguishing characters aie 
, zone of secreting cells encircling the ovary, or absence of such, 
»rlth presence of a honey-secreting surface which may exist in the 
entral parts of the flower. He assumes, on morphological 
[rounds, a hypothetical ancestral flower or Ur-Gentian = Ilap- 
anthe. As a starting-point, this would lead, on the one hand, 
o the series of Perimelitaa*, ^^ith four subsidiary types ; and on 
he other to the Mesomelitm, also with four subsidiary tyjjes 
)f floral structure. The Perimelitm comprise the groups : — I 

Aciinanthe, 2. Keratanthe, 3. Lophanthe, and 4. Stephananthe ; 
he Mcsomelitae comprise: — i. Astcranthc, 2. Limnanthc, 
Lissaiithe, and 4. Plychanthe. The one seiics appears to 
>ear a certain piogressive relation in its evolution to the leading 
norphological modifications of the opj osito series. In treating 
)f the geographical distiibution of the gentians. Prof. Huxley 
idopls the lines previously followed by him on animal distribu- 
ion. Under (I.) Arctogea he includes Europe, Africa, Asia, 
ind North Amtrica as far as Mexico ; South Africa, Madagas- 
car, Ilindostan, and Tndo-China forming a sub-province = South 
\rctogea ; the remainder ^ North Arctogea. (II.) Austro* 
[Columbia comprises South America, isthmus an<l islands as far 
loith as Mexico. (III.) Australia is another province; and 
IV,) New Zealand with adjoining island®. Species of the 
jentianece are found in all these provinces, the head-qiiarteis 
leing Nurtli Arctogea and Ausiro-Columbia. The Plychanthe 
ire picduminant in Noith Arctogea; the Lissaiithe in South 
\rctogea ; and Actinanihe, Loplianthe, and Lissaiithe in Austro- 
Jolumbia. In Australia and New Zealand there is a paucity of 
species. He considers that the present distribution of the 
L»entiane» is not to be accounted for by migration from any 
jiven centre, whence diffusion to their present localities. Bor- 
owing analogy from zoological distribution, he likens the 
jentiaiis to the tapirs, at present only represented in South 
America and the Indo*Malayan region. Yet the Tapiridoe in 
.he Middle Tertiary ^>och were distributed everywhere in the 
intermediate areas. Though fossil remains of gentians are not 
|ret known, Prof. Huxley nevertheless suggests that in Pliocene 
ind Miocene tirnes their distribution may have been substantially 
(imilar to what is now extant. He further throws out the hint 
bat, could the age of the first appearance of dipterous, 
lymenopteroQS, and lepidopterous insects provided with long 
laustra be indicated, we should then be in a position to guess 
ipprmcimately when specialisation of the types of the gentians 
ina their ultimate distribution occurred. 

Oeologteil Society, April 6.— Prof. J. W. Judd, F.R S., 
rrwiaent, m the chair. — The following communications were 

Malvern Hills, part 2, by Mr. 
hA The details of the microscopic examination of 

tWa *1! principal part of the present paper. 

The author concluded that the tacks of the Malvern Hills 


represent part of an old district 

misiWy, oY volcanic loekc asaodatod wfth ttOb, aadtaMalW 
r^ks composed mainly or wholly of einptive matmalSf mm 
grits and sandstones ; that the stractural fWancs m t»ese rocks 
(someiitnes certainly, at others possibly) indicate plaMS of strati- 
fication, and that the foliation^ in many cases if not in all, 
denotes lamination due to deposition either in water or on land 
surfaces, probably more or les.s accentuated or altered by the 
movements which produced the upheavals, subsidences, and 
flexures prevalent in the range. — On the alleged conversion of 
crystalline schists into igneous rocks in County Galway, by Dr. 
C. Callaway. — A preliminary inquiry into the genesis of the 
crystalline schists of the Malvern Hills, by Dr. C. Callaway. 
The author’s researches amongst the crystalline rock*< of Con- 
naught had suggested certain lines of investigation which had 
sub^equently been followed out in the Malvern district. He had 
satisfied himself that many of the Malvern schists had been 
formed out of igneous rocks ; but at present he limited himself 
to ceitain varieties. The materials from which these schists were 
produced were diorite (several varietie-.), granite, and felsitc. 
The metamorphism had been brought about by lateral pressure. 
Evidence of this was seen in the intense contortion of granite- 
veins and in the effects of crushing as observed under the 
microscope. The products of the metamorphism were divided 
into two groups : — (i) Simple schists, or those formed from one 
kind of rock. (2) Injection schists, formed by the intiusion of 
veins, which had acquired parallelism by pressure. Veins of 
tlioiite in diorite produced duplex diorite gneiss^ and veins of 
granite in diorite originated granite dionte-^ntiss. It was 
further noted that (i) generally the particular varieties of schist 
occurre<l in the vicinity of the igneous masses to which they 
were most nearly related in mineral composition ; (2) the 
mineral handing of the rocks in the field was more like vein- 
structure than stratification. The author accepted the received 
view of the age of the schists. The parallel structure was 
clearly antecedent to the Cambiian epoch, and the occurrence of 
similar rocks as fragments in the Uriconian conglomerate of 
Shropshire seemed to indicate that ihe Malvernian schists were 
older Archaean. The reading of this papei wua followed by a 
discussion in which the President, Mr. Tcall, Dr. Hicks, Colonel 
McMahon, Dr. Callaway, and Mr, Rutley took part. 

Entomological Society, April 6. — Dr. David Sharp, 
President, in the chair. — Mr. Francis Gabon, F.R S., Mr. J. 
H. Leech, B.A., F, I^.S., and Mr. G. S. Parkinson, were 
elected Fellows. — Mr. S. Stevens exhibited specimens of Arctia 
mendicay collected in the county of Cork. The peculiarity of 
the Cork form of the species is that the majority of the males are 
as white as the female of the English form, and the typical black 
or English form appears to be unknown in Cork. — Mr. 
McLachlan exhibited a zinc box used by anglers for the purpose 
of keeping living flies in, which he thought might be adapted to 
practical use in the field by entomologists.— Mr. G. T. Porritt 
exhibited specimens of Hybernia progemmana, from Hudders- 
field. All the females and a large proportion of the males were 
of the dark variety fuseatay which formerly was almost unknown 
in Yorkshire, but which now seemed likely to replace iheoiiginal 
type. Mr. Jenner-Weir and Lord Walsingham both remarked 
that the number of melanic forms apj^eared to be on the increase 
in the north, and suggested explanations of the probable causes, 
of such increase. — Mr. Gervase F. Mathew, R.N., exhibited 
several new species of Rhopalocera taken by him in the Solomon 
Islands during the visits to those islands of H.M.S. Espi}glc 
in i 8$2 and 1883. Amongst them were species of Euploeuy 
Mycalesisy Messarusy Rkinopalpa^ Cynstisy Diadenuty PurthenoSy 
Pierisy PapiliOy &c.— Mr. E. B. Poulton exhibited a large 
and hairy lepidopterous larva brought from Celebes by Dr. 
Hickson, am! made remarks on the urticating properties of 
the hairs of the species, which were said by the natives to 
produce symptoms similar to those of erysipelas if the larva was 
handled. Lord Wal.-i^ham, Mr. McLachlan, Dr. F. A. 
Dixey, Mr. Jenner-Weir, Dr. Sharp, Mr. Slater, and Mr. 
Poulton, took part in a discussion as to whether urtication 
was due to the mechanical action of the hairs in the skin, 
or to the presence ,of formic acid, or some other irritant 
poison, in glands at the base of the hairs. There appeared to 
be no doubt that in some species the irritation caused by 
handling them was merely due to the mechanical action of the 
hairs. — Mr. P. Crowley eidiifoited a oollection of Lepidoptera 
recently received from West Afirica, including severu new or 
undescribed species of Mylotknsy Dmdemay Harmay Rk^mahh 
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s^ma^ &C. — Mr. H. Goss annminced the capture by Mr. G. D« 
Taitt at Oporto, of a apedmeu of Amsia /lexipjms, and re* 
marked that, althonsh some twenty specimens had bem oaa^t 
in the South of England, only two specimens had been previously 
recorded fb>m the continent of Europe.— Lord Walsinghiun 
read a pi^r entitled “ A Revision of the Genera AcroUphm 
(Poey) and Ana^Aifra (Clem.)*’ ; and exhibited about twenty 
new species of these and allied genera. Mr. Stainton made 
some remarks on the genera, and said be was glad Lord 
'Walsingham was wodung at them and their allies. — Mr. 
Poulton read ** Notes in iSSd on Lepidopterous Larvae.** In thiL 
discussion which ensued, Lord Wolsingham referred aUsocm 
length to instances of protective resemblance in larvaE; antr 
alluded to the existence in certain species, especial of thh 
genus of prothoractc glands. — Dr. F. A. Dixcy re- 

marked on the extraordinaiy powers of contraction which 
appeared to be possessed 1^ the retractor muscle of the dagel]n|a 


in £>, vimula, and inquired whether any correspondii^ podM' 
liarities of minute structure bad been ob^rved in it. The dis* 
cussion was continued by Mr. G. F. Mathew, Mr. W. White, 
Dr. Sharp, Mr. Ponitt, and others. 


Academy of Sciences, April i8.— M. Janssen, President, 
in the chair. —On an absolute unity of time ; electric' standards 
of time and chronoscopes of their variations, by M. 1 Jppmann. 
It is shown thm from the study of certain electric phenomena an 
absolute invarmble unity of time maybe obtained. The electric 
apparatus here described ^elds more accurate resuU^ than the 
constructed astronomical clock. It has the further advant- 
age of indicating, recording, and, where needed, adiomatically 
correcting, its variations of velocity. — Solar observations made at 
Rome during the first quarter of the year 1887, by M. Tocchini. 
The period of minimum activity for the spots and faculw, as 
recorded in November i886, has continued throughout the first 
three months of 1887. The protuberances also continued to de- 
cline during the same period. — On antipyrine, an antidote against 
pain, by M. Germain S^. Antipyrine, with the formula 
C|i A2SN3O, discovered by Knorr in 1884, is shown to be not 
only a good febrifuge, but also a most efficacious remedy for 

f out, rheumatism, and similar affections.— On the earthquake of 
ebmary 23. by M. J. L. Soret. Certain derangements of the 
telephonic apparatus in the central office at Cannes seem to show 
that the violent shock which occurred at 5.50 a.m. was accom- 
panied by strong electric dischaiges.— On a .special arcumstance 
connected with the production of the bicarbonate of soda, by 
M. Paul dt Mond6sir. An experiment here described shows 
that the carbonate of soda, combined with a single equivalent of 
water, scarcely absorbs carbonic acid at the ordinary tempera- 
ture at all. But when it is mixed with a slight portion of dry 


discovered a laige number of Bint iie^ilemenli of tlwNoolithi 
epoch, scrapers, knives, arrow-headi, Ind the like** % « 
or near the surface, and were of a more or less dee|ySim|iiem 
some showing clear traces of the action of file. TwS^oselj 
rmemble the objects found by the author at the Neolithic statioi 
of Trou-au-I^up, Clamart, in 1884-85. Amongst them was 1 
^all fragment of black, siliceous pottery without anyomamnrn 
tion, ana also perfectly analogous to the pottery of the Nec ‘ 
hed^ in the same neighbourhood.— The membew of the 
national Conference on Celestial Photofmhy were present a 
the sitting, and uere welcomed hy the Pmident in an appro 
priate address dwelling especially on the importance fa 
l^onomy of the photographic labours of MM. Henry, of Paria 
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water, scarcely absorbs carbonic acid at the ordinary tem^ra- 
ture at all. But when it is mixed with a slight portion of dry 
bicarbonate the reaction on the contrary begins at once, and with 
on energy in direct proportion to the quantity of the bicarbonate 
and the thoroughness of the mixture. — Method of determining 
the relative value of the four unities of chemical action of the 
atom of carbon, by M. Louis Henry. At the base of the 
doctrines of organic chemistry as now understood lie the two 
principles of tjw quadrivalence of the atom of carbon, and the 
identity in value of its four unities of chemical action. The 
former is an accepted fact proved by experiment, while the latter 
k Sbx from possessing the same dejg;ree of objective certainty. 

^ *nie author here proposes a method hy means of which its truth 
' may be rigorously determined.— Artincial reproduction of rose- 
red spinel (balas ruby), by M. Stanislas Mennier. The author, 
has been for several years incidentally occupied with the 
synthesis of spinel, has lately again attacked the problem in a 
way quite diffisreot from his first method. He pow crystallises 
the alttiniiiate of magnesia, tinted a rose cedour by trmoss of 
chromium, the result being^a stone absolutely idmithw with the I 
balas ruby of nature. The experiment here described bas 
already been varied in several ways, ridding a seriei of products, 
such as the aluminates of rinc, iron, Ac., besides seconwy coip- 
pounds, whoae study is stUl in promas.— On the functions of 
the semldrcular dueUk by M. J. Seiner. From experiments 
made on Cmstaceans at the Zodogical Station at Niqdes, the 
author shows that these mgans exercise little or no ioBoence on 
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lies on the skirt of the wood ^ like name on the v^t ilds of tie 
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